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preface. 


Although  the  physical 

of  the  distant  and  mountainous  parts  of  Russia  lia 

from  the  days  of  Pallas  and  Hermann  to  those  of  Humboldt  and  Ro 
the  true  ideological  structure  of  the  country,  particularly  of  her  great  flat 
regions  has  never  yet  been  adequately  developed.  We  need  not  now 
enumerate  all  those  persons  who  have  recently  offered  contnbu ions  to- 
wards this  object ; but  we  must  specially  notice  the  early  efforts  of  out 
prltsorStrangways,  who,  so  far  bach  as  the  year  18*.  after  mnrutely 
describing  the  environs  of  St.  Petersburg!!,  prepared  a short  ene  - 
memoir  on  Russia  in  Europe  ; and  essaying  the  first  sketch  of  g 

gical  map  of  that  great  portion  of  the  empire,  endeavoured  to  place  its 
various  lock  masses  in  relation  to  their  equivalents  in  Engl  . 
enterprising  effort  did  not,  indeed,  result  in  determining  the  hue  ™ 
cession  of  The  strata  ; for  no  geologist  had  paved  the  ^ W^rth 
sification  of  the  most  ancient  fossiliferous  depost  s,  of  j"6 

of  Russia  is  almost  exclusively  ZTs t 

sition  and  imbedded  organic  remain  . ’ rPO-ions 

attempt  to  unfold  the  nature  of  the  subsoil  of  large,  undulatmg  region  > 

necessarily  most  obscure  from  being  covered  over  with  much detn tu 
the  map  of  Strangways  is  entitled  to  the  most  respectful  considerat.o 
from  those  who  were  destined  to  follow  him. 
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After  this  effort,  some  years  elapsed  before  the  geological  school  of 
St.Petersburgli  began  to  participate  in  the  forward  movement  which  the 
study  of  organic  remains  had  produced  in  other  parts  of  Europe.  The 
first  signs  of  advance  are  to  be  seen  in  the  works  of  M.  Eichwald  and 
M.  Pander  on  the  fossils  of  the  Baltic  governments  and  the  environs  of 
St.  Petersburgh.  But  notwithstanding  these  publications,  the  utmost 
doubt  and  confusion  prevailed  respecting  the  geological  relations  and 
succession  of  the  different  rock  masses.  No  one  had  attempted  to 
carry  out  the  general  project  of  Strangway s ; nor  even  had  any  one  then 
observed,  that  the  strata  in  the  neighbourhood  of  the  metropolis  of 
Russia  were  the  oldest  in  which  remains  of  organic  life  could  be  traced, 
and  were  overlaid  by  other  groups  charged  with  distinct  fossil  con- 
tents. Nor  was  any  sort  of  connection  traced  between  the  various 
strata.  The  red-coloured  deposits  of  Novogorod,  Lithuania  and  Cour- 
land,  for  example,  were  still  considered  to  belong  to  the  New  Red  Sand- 
stone, chiefly  because  they  contained  rocks  of  gypsum  and  springs  of 
salt ; whilst  their  most  striking  fossil  reliquim  were  said  to  be  bones  of 
Saurians  and  Chelonian  reptiles.  If  such  had  been  the  case,  coal-beds 
might  be  looked  for  beneath  such  red  deposits,  and  the  correct  determi- 
nation of  their  age  became,  therefore,  of  great  importance  to  Russia. 

The  publication  of  the  ‘ Silurian  System’  first  dispelled  this  confusion. 
In  that  work  Mr.  Murchison  succeeded  in  proving,  that  the  Russian 
organic  remains  described  by  Pander  must  be  the  equivalents  of  those 
which  occurred  in  certain  lower  fossiliferous  strata  of  the  British  Isles  ; 
and,  by  studying  its  pages,  Russian  geologists  at  once  saw,  that  the  red 
strata  immediately  surmounting  their  Silurian  strata  were  characterized, 
as  in  the  British  Isles,  by  certain  fishes  (among  the  most  striking  of 
which  is  the  Holoptychhis  nobilissimus), — the  very  forms,  in  fact,  that 
until  then  they  had  supposed  to  be  the  remains  of  reptiles  and  tortoises. 
The  inference,  indeed,  was  so  evident,  that  M.  von  Buch,  who  had  not 
visited  tfie  country,  but  to  whom  its  fossils  had  been  sent,  speedily 
communicated  to  Mr.  Murchison  his  conviction,  that  Russia,  when 
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properly  worked  out,  would  be  found  to  contain  the  same  succession 
of  palaeozoic  deposits  as  had  been  described  in  the  Silurian  region  of 
England  and  Wales.  From  that  moment  Mr.  Murchison  resolved  to 
visit  Russia,  and  fairly  to  test,  whether  the  British  palaeozoic  classifica- 
tion would  be  found  equally  true  over  a vast  area,  in  which,  since  few 
or  no  igneous  rocks  were  known,  the  history  of  succession  might,  he 
hoped,  be  read  off  in  a very  perfect  and  unbroken  manner.  Having  in 
the  meantime  unravelled  the  structure  of  the  Rhenish  provinces,  in 
company  with  his  friends  Professor  Sedgwick  and  M.  de  Verneuil,  he 
invited  the  latter  (whose  acquaintance  with  the  specific  distinctions  of 
the  ancient  mollusca  is  so  well  known)  to  join  him  in  a geological 
survey  of  Russia. 

To  invade  Russia,  however,  as  unassisted  geologists,  with  mere  ham- 
mers and  compasses,  would  have  proved  but  a fruitless  mission,  had  not 
the  countenance  of  the  Imperial  Government  been  obtained.  This  was 
secured  through  the  very  friendly  intervention  of  Baron  de  Brunnow, 
His  Impel ial  Majesty  s representative  at  the  Court  of  London,  who, 
exhibiting  a generous  feeling  for  the  advancement  of  science,  strongly 
recommended  the  undertaking  to  the  protection  of  his  Sovereign. 

Arriving  in  the  Neva  in  the  early  summer  of  1840,  Mr.  Murchison  and 
M.  de  Verneuil  were  previously  assured  of  profiting  by  the  aid  of  their 
friend  Baron  A.  von  Meyendorf,  who  having  been  appointed  to  conduct 
an  inquiry  into  the  state  of  manufactures  and  trade  of  the  internal 
governments,  had  begged  them  to  unite  with  him,  and  had  further 
obtained  the  cooperation  of  two  able  naturalists,  the  Count  A.  von  Key- 
serling  and  Professor  Blasius ; thus  hoping  that  his  tour  might  atford 
many  interesting  results  besides  those  immediately  connected  with  its 
object.  With  these  associates,  the  first  researches  were  commenced  in 
the  environs  of  St.  Petersburgh,  and  on  the  banks  of  the  rivers  Volkof 
and  Siass  ; and  they  were  followed  by  others  on  the  banks  of  the  Lake 
Onega  and  the  environs  of  Petrozavodsk.  Notwithstanding,  however, 
the  zeal  and  assistance  of  Baron  A.  von  Meyendorf,  it  was  not  possible 
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that  geologists,  having  one  continuous  and  special  object,  could  long  con- 
tinue to  act  in  concert  with  an  expedition  mainly  devoted  to  statistical 
inquiry1,— a difficulty  which  had,  indeed,  been  foreseen  by  the  Imperial 
Minister  of  Finance,  the  Count  de  Cancrine,  under  whose  auspices  the 
arrangement  had  been  made,  and  whose  executive  officer  as  chief  of  the 
staff  of  the  Imperial  School  of  Mines,  General  Tcheffkine,  had  selected 
Lieutenant  Koksharof,  an  intelligent  young  mineralogist,  to  attend  the 
English  and  French  geologists.  At  Vitegra,  then,  Mr.  Murchison  and 
M.  de  Verneuil  took  leave  of  the  expedition  of  the  Baron  A.  von  Meyen- 
dorf,  and  thence  travelled  to  Archangel,  the  edges  of  the  White  Sea, 
Pinega,  &c.,  whence  they  ascended  the  banks  of  the  great  river  Dwina 
to  Ustiug- Veliki,  in  the  heart  of  the  government  of  Vologda2.  Meeting 
with  their  other  friends  at  that  town,  the  parties  again  separated.  Mr. 
Murchison,  after  making  a very  wide  circuit  through  Vologda,  by  Tchere- 
povetz,  and  round  to  Yaroslavl  and  Kostroma,  once  more  joined  Baron 
von  Meyendorf  at  the  latter  place.  They  descended  the  Volga  together 
to  Jurievetz,  where  they  parted,  and  only  casually  met  again  in  Moscow; 
the  English  and  French  geologists  having  in  the  meantime  visited  Nijny 
Novogorod,  Murom,  Jelatma,  Kacimof,  Riaizan  and  Kolomna. 

Returning  northwards  by  Moscow,  Mr.  Murchison  and  M.  de  Verneuil 
were  enabled  to  correct  some  previous  errors  respecting  the  geological 
equivalents  of  the  chief  rocks  around  that  metropolis,  and  to  show, 
that  instead  of  belonging  to  the  Oolitic  series,  as  had  been  surmised, 
they  were  of  Carboniferous  age,  and  were  surmounted  by  Jurassic  shales. 
Finally,  an  examination  of  some  deep  recesses  in  the  Valdai  Hills,  the 
southern  edges  of  Lake  Ilmen,  and  the  banks  of  small  rivers  between 


' See  Baron  A.  von  Meyendorf ’s  instructive  statistical  map  of  Russia,  which  resulted  from  this  survey 
trerman  edition,  M.  Schropp  and  Co.,  Berlin. 


. , P™fessor  Elasius  having  been  taken  ill  at  Ustiug,  Count  Keyserling  kindly  resolved  upon  remaining 
v it  is  nend.  Their  operations  were  thereby  much  interfered  with,  and  their  exploration  of  the 
country  south  and  west  of  Moscow  was  retarded  till  long  after  the  snow  fell.  Count  Keyserling  deve- 
loped some  results  of  his  observations  in  memoirs  read  before  the  Moscow  Natural  History  Society  and 
Professor  Blasius  has  since  published  a sketch  of  his  travels,  Brunswick,  under  the  title  of  « Rei’  im 
Europseischen  Russland,  1844.”  "e  lm 
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Novogorod  and  St.  Petersburg]!,  confirmed  on  another  parallel  the 
conclusions  they  had  arrived  at  by  their  north-eastern  traverses,  of  a 
general  ascending  succession  of  deposits  from  the  Silurian  on  the  north, 
to  the  Carboniferous  basin  of  Moscow ; and  convinced  them  that  those 
two  systems  were  clearly  separated  from  each  other  by  a full  develop- 
ment of  Old  Red  Sandstone,  as  abundantly  charged  with  ichthyolites  as 
in  Scotland,  and  containing  also  many  of  the  same  species  of  shells  as  in 
Devonshire  and  the  Rhenish  Provinces. 

Through  these  researches,  as  well  as  those  of  Colonel  Iielmersen  and 
his  associates  in  the  Valdai  Hills  and  around  Pskoff  and  Dorpat,  the 
chief  physical  relations  of  these  palaeozoic  rocks  of  the  northern  and 
central  provinces  were  placed  beyond  all  doubt. 

On  his  return  to  England,  Mr.  Murchison  exhibited  to  the  British 
Association  for  the  Advancement  of  Science  a first  geological  sketch  map 
of  the  regions  examined,  and  read  a memoir  thereon  to  the  Geological 
Society  of  London  in  the  name  of  M.  de  Verneuil  and  himself,  explaining 
the  conclusions  at  which  they  had  then  arrived. 

Shortly  afterwards  Professor  Eichwald  published  his  work  on  the 
Silurian  organic  remains  of  Esthonia1 ; and  in  the  course  of  the  ensuing 
winter,  Colonel  Helmersen,  grouping  together  all  the  information  ob- 
tained from  the  earliest  to  the  most  recent  researches,  produced  a small 
general  geological  map  of  Russia,  very  superior  to  any  one  which  had 
preceded  it.  But  although  a good  aperpu  of  the  true  succession  of  the 
older  palaeozoic  rocks  in  Russia  had  thus  been  obtained, — though  the 
volumes  of  the  Imperial  School  of  Mines  had  laid  before  the  public  many 
materials  concerning  the  mineral  structure  of  distant  and  important 
tracts, — though,  in  short,  Rose  was  then  preparing  to  publish  his  elabo- 
rate description  of  the  crystalline  rocks  and  minerals  of  the  Ural  Chain, 
and  Dubois  de  Montpereux  had  already  given  a clear  geological  ensemble 
to  the  Caucasus  and  Crimsea,  and  had  described  the  tertiary  strata  of 

1 Esthlands  Silurische  Schichten  System.  M.  Eichwald  obligingly  furnished  the  authors  with  many 
Silurian  fossils. 
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Volhynia  and  Podolia,  extensive  observations  were  yet  wanted  before 
any  well-grounded  attempt  could  be  made  to  propound  such  a general 
view  of  Russian  geological  classification  as  that  which  is  now  put 
forth.  Viewing  the  subject  in  this  light,  the  Count  de  Cancrine  laid 
before  His  Imperial  Majesty  a project  for  a well-combined  additional 
geological  survey  of  Russia,  which  being  approved  of  by  the  Emperor, 
a communication  was  made  to  Mr.  Murchison  by  that  Minister,  the 
object  of  which  was  to  secure  the  services  of  M.  de  Verneuil  and  himself. 
Under  these  high  auspices,  the  researches  of  these  geologists  were  re- 
sumed early  in  the  spring  of  1841,  when,  travelling  overland  to  St. 
Petersburgh,  they  united  with  their  friend  Count  Keyserling,  and  made 
fresh  observations  in  the  Governments  of  Wilna,  Courland,  Livonia  and 
Esthonia. 

On  their  arrival  at  St.  Petersburgh1,  His  Imperial  Majesty  received 
the  foreign  travellers  in  so  marked  and  cordial  a manner,  and  with  such 
expressions  of  confidence  in  their  renewed  elforts,  that  they  felt  doubly 
anxious  to  acquit  themselves  with  credit  of  the  task  they  had  under- 
taken. 

Count  Keyserling  had  now  been  formally  named  one  of  the  same 
geological  expedition,  and  Lieutenant  Koksharof  was  again  appointed 
to  accompany  it  Thus  organized,  the  general  plan  was  devised  by 
which  the  Ural  Mountains  and  the  southern  provinces  of  Russia,  parti- 
cularly the  coal-field  of  the  Donetz,  were  to  be  examined,— a plan  in 
which  General  Tcheffkine  took  the  most  lively  interest,  and  in  preparing 
which  he  manifested  the  greatest  intelligence,  friendliness  and  zeal. 

Previously  accustomed  to  act  together,  and  imbued  with  the  same 
geological  animus,  the  little  force  first  made  some  explorations  to  the 
south  of  Moscow  (Tula,  Kaluga,  SerpukhofF,  Kolomna,  & c.),  and  then 


1 Mr.  Murchison  must  gratefully  acknowledge,  that  on  this  occasion,  his  position  at  St.  Petersburgh 
was  rendered  most  agreeable  through  the  friendly  support  of  the  Marquis  of  Clanricarde,  then  the 
British  Ambassador,  and  that  during  former  and  subsequent  visits  he  experienced  the  kindest  attention 
from  the  Hon.  John  Bloomfield,  Her  Britannic  Majesty’s  Envoy. 
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dividing  into  two  companies  proceeded  to  Kazan  by  different  routes, 
the  one  by  Arzamas  and  Simbirsk,  the  other  by  Nijny  Novogorod. 
Separating  in  this  way  for  short  periods,  and  meeting  at  given  points 
to  combine  new  observations,  it  is  not  too  much  to  assert,  that  the  power 
of  acquiring  knowledge  was  nearly  doubled,  and  that  the  results  of  the 
labour  of  nearly  two  summers  were  thus  concentrated  in  one.  The  vast 
cupriferous  regions  to  the  east  of  Kazan  and  around  Perm  being  first 
explored,  the  Ural  Mountains  were  crossed  and  re-crossed  on  seven 
different  parallels,  between  60°  and  54°  north  latitude  ; the  one  party 
examining  the  European,  the  other  the  Asiatic  flanks  of  the  chain,' — 
the  latter  occasionally  advancing  into  the  flat  regions  of  Siberia. 

Returning  westwards  from  the  environs  of  Orenburg1,  Mr.  Murchison 
and  M.  de  Verneuil  retraversed,  in  its  greatest  width,  the  southern  and 
central  part  of  the  vast  cupriferous  country,  the  strata  occupying  which 
they  again  studied  in  detail,  and  thus  became  enabled  to  classify  and 
connect  them  with  the  inferior  systems.  In  the  meantime  Count  Key- 
serling  journeyed  over  the  steppes  of  the  Kirghis  between  Orenburg 
and  Astrakhan,  visiting  by  the  way  the  isolated  Mount  Bogdo ; whilst 
the  northern  division  were  travelling  over  the  banks  of  the  Volga  from 
Samara  to  Sarepta,  there  tracing  the  relations  of  the  carboniferous, 
Jurassic,  cretaceous  and  tertiary  deposits.  The  steppes  of  the  Kal- 
mucks, the  mouth  of  the  Don,  and  the  edges  of  the  Sea  of  Azof  being 
skirted,  with  a view  of  examining  the  peculiar  tertiary  limestone  of  the 
southern  steppes,  a month  was  devoted  to  the  exploration  of  the  car- 
boniferous region  of  the  Donetz,  from  whence  the  expedition  returned  to 
Moscow,  again  moving  on  two  lines  of  observation,  the  one  by  Kharkof, 
Kursk  and  Orel,  the  other  by  the  valley  of  the  Don  and  Voroneje. 

It  was  then  that,  having  finally  worked  out  and  compared  the  chief 
results  of  the  labours  of  his  friends  and  himself,  Mr.  Murchison  pro- 
posed the  establishment  of  the  name  Permian,  as  applied  to  the  youngest 

1 The  deep  obligations  of  the  authors  to  General  Perovski,  then  Governor- General  of  Orenburg,  and 
to  the  other  authorities  in  the  Ural  Mountains,  are  expressed  in  the  body  of  the  work. 
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of  the  palaeozoic  systems,  and  explained  the  classification  implied 
thereby,  in  a letter  addressed  to  the  venerable  Dr.  Fischer  de  Waldheim. 
Subsequently  at  St.  Petersburgh  he  presented,  in  the  name  of  his  friends 
and  himself,  a report  upon  the  whole  survey  to  His  Excellency  the 
Count  de  Cancrine.  This  report,  with  an  improved  map  and  a general 
section  across  Russia  from  south  to  north  (those  which  in  an  improved 
state  now  appear  in  PI.  VI.),  was  shortly  after  laid  before  the  Emperor, 
when  His  Imperial  Majesty  not  only  received  the  travellers  with  his  ac- 
customed kindness,  honouring  them  with  his  warmest  thanks  and  special 
marks  of  his  favour1,  but  further  assured  them  that  he  considered  their 
labours  to  be  of  great  importance  to  his  country. 

And  here  the  authors  must  observe,  that  their  efforts  could  have  had 
no  such  result,  if  the  wishes  of  the  Emperor  had  not  been  admirably  put 
into  execution  under  the  directions  of  his  enlightened  minister  the  Count 
de  Cancrine,  and  by  the  excellent  arrangements  made  by  General  Tcheff- 
kine  in  his  department  of  the  Imperial  Corps  of  Mines.  Nor  can  they 
omit  to  notice  their  obligations  to  Colonel  Helmersen  for  his  good  advice 
concerning  the  Ural  Mountains,  with  which  he  had  rendered  himself  so 
familiar.  To  these  and  numerous  other  kind  friends,  both  in  the  Russian 
metropolis  and  in  the  provinces,  particularly  to  many  officers  of  the 
Imperial  Corps  of  Mines,  as  well  as  to  various  authors  who  have  assisted 
them  in  different  auxiliary  departments  of  science,  they  will,  in  the  course 
of  this  work,  have  other  opportunities  of  expressing  their  obligations. 

Having  thus  arrived  at  more  definite  conclusions,  the  authors  explained 
their  matured  general  views  to  the  Geological  Society  of  London  in  the 
subsequent  winter,  and  soon  afterwards  commenced  the  preparation  of 
the  present  work,  which  in  the  summer  of  1842  was  brought  into  a 
systematic  plan,  during  a visit  which  Count  Keyserling  and  M.  de  Ver- 


* This  survey  having  been  carried  out  under  the  special  orders  and  protection  of  the  Emperor,  the  foreign 
geologists  who  were  fully  accredited  to  the  governors  and  chief  officers  of  the  provinces,  were  substan- 
tially and  virtually  “pro  hdc  vice”  in  the  Russian  service;  and  for  such  gratuitous  service  they  were 
honoured  by  marks  of  His  Imperial  Majesty’s  satisfaction. 
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neuil  paid  to  England.  As  it  advanced,  however,  Mr.  Murchison  per- 
ceived, that  though  well-grounded  in  the  great  features  of  classification, 
further  researches  in  the  field  were  called  for,  before  the  design  could 
be  satisfactorily  executed.  Aware  that  his  colleague  Count  Kej  serling 
bad  resolved  to  explore  during  the  following  year  (1843)  the  almost 
untrodden  regions  of  north-eastern  Russia,  watered  hy  the  great  river 
Petchora,  he  naturally  sought  to  defer v the  publication  until  that  survey 
should  be  completed ; since  many  original  geographical  and  geological 
features  must  in  that  way  he  obtained— features  now,  for  the  first  time, 
correctly  delineated  upon  their  map,  and  which  exhibit  the  previously 
unknown  Timan  Range  stretching  to  the  icy  sea  through  a region  in- 
habited only  by  Samoyedes,  and  a great  portion  of  it  beyond  the  limits 
of  arboreal  vegetation.  Whilst,  therefore,  Count  Keyserling  was  thus 
occupied  in  such  north-eastern  wilds,  Mr.  Murchison  revisited  several 
parts  of  Germany,  exploring  many  tracts  which  he  had  not  previously 
seen,  more  correctly  to  determine  the  true  relations  of  their  palteozoic 
deposits  to  those  of  the  British  Isles  on  the  one  hand,  and  to  those  of 
Russia  on  the  other  • his  principal  object  being  to  define  with  greater 
accuracy  the  equivalents  of  the  Permian  system,  and  at  the  same  time  to 
become  acquainted  with  the  structure  of  Poland  and  those  edges  of  the 
Carpathians  which  border  upon  the  Russian  empire. 

Another  year  passed  over,  and  the  work  was  already  considerably 
advanced,  both  as  respected  this  first  or  English  volume,  and  the  second 
01  Fiench  volume,  in  which  the  chief  organic  remains  are  described  by 
M.  E.  de  Verneuil1.  But  still  it  was  felt,  that  without  a survey  of  the 
Scandinavian  rocks  which  form  the  north-western  girdle  of  Russia,  the 
book  would  necessarily  be  incomplete ; and  accordingly  the  summer  of 
1844  was  devoted  to  that  purpose.  This  last  journey  has,  indeed,  been 
even  more  productive  of  valuable  knowledge  than  was  anticipated ; for 

1 In  1843,  M.  de  Verneuil,  accompanied  by  Vicomte  d’Archiac,  examined  the  paleozoic  rocks  of 
ormandy,  Brittany,  &c.,  with  a view  to  general  conclusions  and  results;  and  in  1844  a severe  attack 
° lUness  alone  prevented  his  joining  Mr.  Murchison  in  the  examination  of  Norway  and  Sweden. 
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it  has  not  merely  shown  a close  agreement  of  the  older  palaeozoic  or  pro- 
tozoic  strata  of  Norway  and  Sweden  with  the  contemporaneous  group 
iu  England  and  Wales,  hut  by  its  actual  superposition  to  still  older 
crystalline  rocks  void  of  all  traces  of  organic  life,  has  given  the  authors 
a clear  base  line  wherewith  to  connect  and  from  whence  to  trace  their 
whole  ascending  series  of  Russian  sedimentary  deposits. 

This  excursion  to  Norway  and  Sweden  (where  through  the  friendly 
aid  of  Baron  Berzelius  and  Professors  Keilhau  and  Loven  Mr.  Murchison 
obtained  access  to  every  collection)  has  not  only  been  advantageous  to 
pakeozoic  classification,  but  has  also  been  highly  serviceable  in  develop- 
ing some  prominent  features  of  the  great  Scandinavian  drift  that  covers 
such  large  portions  of  the  surface  of  Russia  and  Germany,  and  the  con- 
sideration of  which  naturally  occupies  many  of  the  subsequent  pages1. 

Revisiting  afterwards  St.  Petersburgh,  Mr.  Murchison  personally  com- 
municated with  Count  Keyserling  on  the  subject  of  the  Petchora  and 
Timan  country,  and  at  the  same  time  examined  some  newly-discovered 
natural  relations  of  the  strata  not  distant  from  the  capital2.  He  also 
derived  some  important  additional  knowledge  from  M.  Pander,  M.  Worth, 
Colonel  Helmersen,  M.  Khanikoff  and  other  friends. 

In  presenting  to  the  public  geological  maps  of  Russia  in  Europe  and 
the  Ural  Mountains,  and  in  attempting  to  classify  upon  what  they  con- 
ceive to  be  a sound  general  basis,  the  various  deposits  of  so  vast  a ter- 
ritory, the  authors  bespeak  the  indulgence  of  their  brother  geologists, 

1 The  complete  examination  of  these  most  interesting  countries  was  incompatible  with  the  publication 
of  a work  on  Russia ; but  having  been  graciously  honoured  with  an  invitation  from  the  King  of  Sweden 
and  Norway  to  revisit  them,  Mr.  Murchison  has  the  full  intention  of  doing  so,  with  the  prospect  of  being 
once  more  accompanied  by  M.  de  Verneuil. 

a On  this  occasion  Mr.  Murchison  was  the  bearer  of  a medal  struck  in  England,  in  honour  of  the  re- 
cent visit  of  the  Emperor  Nicholas  to  the  Queen  of  England.  This  medal  is  executed  by  Mr.  Leonard 
Wyon  of  the  Royal  Mint,  and  is  represented  in  the  medallion  which  accompanies  the  dedication  to  His 
Imperial  Majesty.  The  inscription  on  the  reverse  will,  it  is  hoped,  be  equally  gratifying  to  all  loyal 
persons  in  both  countries.  During  this,  as  in  former  visits,  Mr.  Murchison  had  strong  reasons  to  be 
grateful  to  the  Count  A.  von  Orloff  for  the  kindest  support,  and  he  has  recently  been  informed  by  His 
Excellency  that  the  Emperor  had  cordially  accepted  the  medal. 
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towards  the  inaccuracies  of  detail  which  must  inevitably  accompany  such 
a first  outline  of  regions  which  they  traversed  rapidly  and  only  partially 
examined.  But  although  when  engaged  in  the  pursuit  of  a favourite 
science  their  chief  end  was  to  test  the  truth  of  certain  broad  generaliza- 
tions, suggested  by  the  examination  of  other  countries,  they  have  reason 
to  hope,  that  their  labours  may  somewhat  aid  in  administering  to  the 
wants  of  their  kind  friends  in  Russia.  A government  which  controls 
the  power  and  rouses  the  latent  energies  of  so  great  a country,  is  ever 
desirous  to  know,  what  are  the  tracts  within  its  rule,  in  which  from 
their  structure  no  useful  minerals  are  to  be  found,  as  well  as,  on  the 
other  hand,  to  be  acquainted  with  those  districts  wherein  such  sub  - 
stances may  be  searched  for  with  reasonable  hopes  of  success.  Russia, 
in  truth,  stands  pre-eminently  in  need  of  correct  internal  exploration, 
and  to  no  country  can  the  revelations  of  the  geologist  be  of  higher 
importance.  Covered,  as  she  has  been,  with  magnificent  forests,  which 
have  hitherto  supplied  her  inhabitants  alike  with  shelter  and  with  fuel’ 
the  time  is  fast  approaching  (and  in  some  large  tracts  has  already 
arrived)  when  these  resources  will  no  longer  meet  the  exigencies  of  an 
increasing  population,  daily  advancing  in  their  acquaintance  with  the 
comforts,  arts  and  manufactures  of  civilized  life.  Under  these  circum- 
stances a prudent  government  naturally  asks,  where  are  we  to  seek  for 
the  best  building-stones  and  limestones  for  constructing  new  edifices 
and  public  works  ? Does  not  the  level  surface  of  our  land  naturally 
suggest  to  us  the  advantage  of  railroads  to  connect  our  chief  cities,  and 
is  it  not  an  important  inquiry  how  these  great  national  objects  can  be 
best  effected  ? Where,  in  a word,  can  we  look  for  coal  to  further  our 
enterprises,  and  where  can  we  never  find  it  ? 

These,  indeed,  are  but  a few  of  the  most  obviously  important  econo- 
mical queries  to  which  the  geologist  is  enabled  to  reply ; and  the  extent 
to  which  such  questions  have  been  answered  will  be  seen  in  the  body 
of  the  first  volume.  To  their  ensuing  pages,  therefore,  the  authors 
must  now  refer ; though  in  the  meantime  they  may  assure  the  reader, 
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that  the  labours  they  have  encountered  have  been  infinitely  overpaid,  by 
the  pleasing  reflections  with  which  they  can  never  cease  to  dwell  upon 
the  hearty  hospitality  and  generous  support  of  all  classes  of  Russians. 

Recurring  to  that  distinctive  trait  of  national  Moscovite  character— 
a will  which  admits  of  no  obstacle — they  are  bound  to  record,  that  their 
own  impatient  “ forward  ” was  ever  cheerfully  responded  to  by  the 
mdjna  of  the  natives1.  With  this  talismanic  word  the  Russian  has, 
indeed,  raised  monuments  on  the  Moskva  and  the  Neva,  that  rival  the 
grandest  efforts  of  ancient  and  modern  times. 

Amidst  such  a people,  no  real  difficulty  could  be  experienced.  If  a 
bridge  were  broken,  it  seemed  rebuilt  by  magic.  Though  a river-bed 
was  dry,  the  travellers  beheld  it  converted,  as  if  miraculously,  into  a 
navigable  stream2.  Was  the  water  too  shallow,  then  did  the  athletic 
peasants  cheerfully  lift  the  boats  over  rocks,  enlivening  their  progress 
with  a merry  carol.  Wet  or  dry,  hot  or  cold,  no  murmur  escaped  these 
resolute  men,  and  mdjna  was  their  only  cry. 

To  the  illustrious  Monarch,  then,  of  the  wide  realms  whose  structure 
they  attempt  to  describe,  and  to  all  His  loyal  subjects  with  whom  they 
held  communication,  the  authors  beg  once  more  to  express  their  sincere 
attachment  and  lasting  gratitude. 

1 This  word  mdjna , the  literal  translation  of  which  is,  “ It  is  possible,”  may  be  rendered  into  English 
by  the  colloquial  sailors’  phrase,  “ Ay,  ay,  sir.” 

4 See  the  account  of  the  descent  of  the  Serebrianka  river,  p.  382. 
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(64.)  58.  Section  of  the  contorted  rocks  on  the 

Tchussovaya 388 


(65.)  59.  Ground  plan  of  a portion  of  the  cop- 
per works  at  Frelofski  Turyinsk. . 399 
(66.)  60.  Trappean  hills  at  Cossatchi-Datchi  439 
(67.)  61.  Appearance  of  the  Guberlinski  hills  447 
(68.)  62.  Section  showing  the  position  in  which 
bones  of  Mammoth  are  found 
with  coarse  auriferous  drift  near 


Ekaterinberg 4.78 

(69.)  63.  Eroded  limestone  covered  with  gold 

shingle  at  Soimanofsk 487 

(70.)  64.  Position  of  the  gold  detritus,  show- 
ing its  date  to  be  ancient 489 

(71.)  65.  Sketch  of  locality  where  large  lumps 

of  gold  have  been  found  490 

(72.)  66.  View  of  Taganrog  from  the  west, 
showing  the  position  of  the  Mam- 
moth clay  drift  502 

67.  See  diagram  (12),  p.  33*. 

(73.)  68.  Illustration  of  the  deposit  of  gravel 

from  icebergs 54,7 

(74.)  69.  Ground  plan  illustrating  the  terraces 

of  gravel  so  deposited ibid. 

(75.)  70.  Form  of  the  skars  or  hills  of  gravel 

in  Scandinavia  555 

(76.)  71.  Formation  of  skars  and  osar 556 

(77.)  72.  Elevated  ridges  of  angular  blocks 
produced  by  ice  on  the  banks  of 

the  Dwina 566 

(78.)  73.  Elevated  block  ridges  on  the  banks 

of  lakes  568 

(79.)  Lithodendron  costatum  598 

(80.)  Lithostrotion  emarciatum  603 

(81.)  mammillare  606 

(82.)  aslroides  607 

(83.)  floriforme 609 
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N.B  In  this  Index,  the  species  of  which  names  are  printed  in  Italics  have  not  before  been  figured. 
The  following  is  an  explanation  of  the  abbreviations  made  use  of: 

Pal.,  Paleozoic;  S.,  Silurian;  D.,  Devonian;  C.,  Carboniferous;  P.,  Permian;  O., Terrain  Oxfordien  of  the 

Jurassic  or  Oolitic  series;  Cret.,  Cretaceous. 


PlANTjE. 

Calami tes  gigas,  ii.  PI.  G.  f.  8.  P. 

Suckovii,  var.  major,  ii.  PL  D.  f.  1.  P. 
Cepidodendron  elongatum,  ii.  PI.  C.  f.  6.  P. 

sp.  indet.,  ii.  PI.  C.  f.  5.  P. 

Muscites  squamatus,  ii.  PI.  G.  f.  7.  O. 

Neuropteris  salicifofia,  ii.  PI.  B.  f.  2.  P. 

tenuifolia,  ii.  PI.  B.  f.  3.  P. 

Nbggerathia  cuneifolia,  ii.  PI.  A.  f.  3.  P. 

• expansa,  ii.  PI.  B.  f.4.  PI.  E.  P. 
Odontopteris  Fisclieri , ii.  PI.  A.  f.  4.  PL  F.  f.  3.  P. 

Permiensis,  ii.  PL  A.  f.  I . P. 

Strogonovii,  ii.  PI.  C.  f.  1.  P. 

Palmacites  (Fruit),  ii.  PL  D.  f.  2.  P. 

Pecopteris  Gopperti,  ii.  PL  A.  f.  2.  PL  F.  f.  1.  P. 

Wangenheimi,  ii.  PL  B.  f.  1.  PI.  F.  f.  2.  P. 
Phy Hites  Kamischensis,  ii.  PL  G.  f.  1.  O. 

sp.  indet.,  ii.  PL  G.  f.  2.  O. 

P t e rop h y 11  u m Jilicinum,  ii.  PL  G.  f.4.  O. 

Murchisonianum,  ii.  PL  G.  f.  3,  5,  6 a.  O. 
Reussia  pectinata,  ii.  PL  G.  f.  6 b.  O. 

Sphenopteris  erosa,  ii.  PL  C.  f.  3.  P. 

incerla,  ii.  PL  C.  f.  4.  P. 

lobata,  ii.  PL  C.  f.  2.  P. 

(Sp.  indet.),  ii.  Pi.  D.  f.3.  P. 

PoLYPARIA. 

Caninia  ibicina,  ? i.  PL  A.  f.  6.  C. 

Ciuetetes  Petropolitanus,  i.  PL  A.  f.  10.  S. 

radians,  i.  PL  A.  f.  9.  C. 

Columnaria  sulcata,  i.  PL  A.  f.  1.  S. 

DiphyphyUum  concinnum,  i.  PL  A.  f.  4.  C. 
Lithodendron  annulatum,  i.  PI.  A.  f.  5.  C. 

7~  costatum,  i.  p.  598.  C. 

•thostrotion  astroides,  i.  p.  607.  C. 
emarciatum,  i.  p.  603.  C. 
floriforme,  i.  p.  609.  C. 

717  Mammillare,  i.  p.  606.  C. 

1 Ilche,inia  concinna,  i.  PI.  A.  f.  3.  C. 


Stenopora  crassa,  i.  PL  A.  f.  12.  P. 

spinigera,  i.  Pl.  A.  f.  11.  P. 

Strombodes  (transverse  section),  i.  PL  A.  f.  12.  C. 
Stylastraea  inconferta,  i.  PL  A.  f.  2.  C. 
fryplasma  (Cyathophyllum  sp.)  aquabilis,  i.  PL  A. 
f.  7.  S.  autD.? 

articulata,  i.  PL  A.  f.  8.  S. 

Turbinolia  centralis,  ii.  PL  xliii.  f.  34.  Cret. 

Foraminifera. 

Fusulina  cylindrica,  ii.  PL  i.  f.  1.  C. 

Echinodermata. 

Cidarites  Rossicus,  ii.  PI.  i.  f.  2.  C. 

Cryptocrinites  ltevis,  ii.  Pl.  i.  f.  4.  S. 
Cupressocrinites  pentaporus,  ii.  PL  i.  f.  15.  S. 
Echino-encrinites  angulosus,  ii.  Pl.  i.  f.  6.  S. 

• striatus,  ii.  Pl.  i.  f.5.  et  xxvii.  f.  10.  S. 

Echino-sphaeritesaurantium,  ii.  Pl.i.  f.  8.et  xxvii,  f.6.  S. 

Balticus,  ii.  PL  i.  f.  9.  S. 

■ pomum,  ii.  PL  i.  f.  7.  S. 

tesselatus,  ii.  PL  xxvii.  f.  7. 

Hemicosmites  pyriformis,  ii.  Pl.  i.  f.  3.  S. 

Crustacea. 

Asaphus  expansus,  ii.  Pl.  xxvii.  f.  13.  S. 

var.  cornutus,  i.  37*  S. 

Calymene  Fischeri,  ii.  PL  xxvii.  fill.  S. 

Odini,  ii.  PL  xxvii.  f.  8.  S. 

Phillipsia  Eichwaldi,  ii.  PL  xxvii.  f.  14.  C 

Uralica,  ii.  Pl.  xxvii.  f.  16.  C. 

sp.  ind.  ii.  PL  xxvii.  f.  15.  C. 

Moulusca  Brachiopoda. 

Caprina  Russiensis,  ii.  PL  xliii.  f.  31-33.  Cret. 
Chonetes  nana , ii.  PL  xv.  fi  12.  D. 

Chonetes  sarcinulata,  ii.  PL  xv.  f.  10.  C.  P. 

Crania  antiquissima,  ii.  PL  i.  fi  12.  S. 

Leptaeua  alternata,  ii.  Pl.  xiv.  f.6.  S. 

asella,  ii.  PL  xiv.  fi  3.  D. 
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Leptsena  convexa,  ii.  PI.  xv.  f.  5.  S. 

deltoidea,  ii.  PI.  xiv.  f.  5.  S. 

depressa,  ii.  PI.  xv.  f.  7.  S. 

Dutertrii,  ii.  PI.  xiv.  f.  2,  4.  D. 

Fischeri , ii.  PI.  xv.  f.  6.  D. 

Humboldti,  ii.  PI.  xiv.  f.  7.  S. 

imbrex,  ii.  PI.  xv.  f.  3.  S. 

oblonga,  ii.  PI.  xv.  f.  2.  S. 

ornata,  ii.  PI.  xv.  f.  8.  S. 

sericea,  ii.  PI.  xv.  f.  1.  S. 

transversa,  ii.  PI.  xv.  f.  4.  S. 

uralensis,  ii.  PI.  xiv.  f.  1.  S. 

? sp.  indet.,  ii.  PI.  xv.  f.  9.  D. 

Lingula  longissima,  ii.  PI.  i.  f.  10.  S. 

cjuadrata,  ii.  PI.  i.  f.  10.  S. 

Magus  pumilus,  ii.  PI.  xliii.  f.  27-30.  Cret. 

Obolus  (Ungulites)  Apollinis,  ii.  PI.  xix.  f.  3.  S. 
Orbicula  Ihichii,  ii.  PI.  xix.  f.  1.  S. 

reversa,  ii.  PI.  xix.  f.  2.  S. 

Ortliis  adscendens,  ii.  PI.  xii.  f.  3.  S. 

anomala,  ii.  PI.  xii.  f.  2.  S. 

. arachnoidea,  ii.  PI.  x.  f.  18.  PI.  xi.  f.  1.  C. 

Asmusi,  ii.  PI.  x.  f.  17.  S. 

calligramma,  ii.  PI.  xiii.  f.  7.  S. 

, var.  orthambonites,  ii.  PI.  xiii.  f.  8.  S. 

, var.  ovata,  ii.  PI.  xiii.  f.  9.  S. 

crenistria,  ii.  PI.  xi.  f.  4.  D. 

elegantula,  ii.  PI.  xiii.  f.  5.  Pal.  (Sweden). 

eximia,  ii.  PI.  xi.  f.  2.  C. 

extensa,  ii.  PI.  xiii.  f.  11.  S. 

liemipronites,  ii.  PI.  xii.  f.  4.  S. 

inflexa,  ii.  PI.  xi.  f.  6.  S. 

lunata,  ii.  PI.  xiii.  f.  6.  Pal.  (Ural). 

Michelini,  ii.  PI.  xii.  f.  7-  PI.  xiii.  f.  1.  C. 

moneta,  ii.  PI.  xiii.  f.  10.  S. 

obtusa,  ii.  PI.  xiii.  f.  13.  S. 

, var.  avellana,  ii.  PI.  xiii.  f.  4. 

, var.  eminens,  ii.  PI.  xiii.  f.  14.  S. 

, var.  expansa,  ii.  PI.  xiii.  f.  15.  S. 

Olivieriatia,  ii.  PI.  xi.  f.  3.  C. 

opercularis,  ii.  PI.  xiii.  f.  2.  D. 

parva,  var.  avellana,  ii.  PI.  xiii.  f.  3.  S. 

plana,  ii.  PI.  xi.  f.  7.  S. 

resupinata,  ii.  PI.  xii.  f.  5.  D-. 

, var.  striatula,  ii.  PI.  xii.  f.6.  D. 

semicircularis,  ii.  PI.  xiii.  f.  12.  S. 

Verneuiii,  ii.  PI.  xi.  f.  8.  PI.  xii.  f.  1.  S. 


Orthis  Wangenlieimi,  ii.  PI.  xi.  f.  5.  P. 

Pentamerus  JBashhiricus,  ii.  PI.  vii.  f.  3.  S. 

borealis,  ii.  PI.  viii.  f.  1 . S. 

conchidium,  ii.  PI.  viii.  f.  2.  S. 

galeatus,  ii.  PI.  viii.  f.  3.  S.  D. 

Knightii,  ii.  PI.  vii.  f.  1.  S. 

Vogulicus,  ii.  PI.  vii.  f.  2.  S. 

Produetus  Cancrini,  ii.  PI.  xvi.  f.  8.  et  xviii.  f.  7.  P. 

carbonarius,  ii.  PI.  xvi.  f.  2.  C. 

costatus,  ii.  PI.  xv.  f.  13.  C. 

Edelburgensis,  ii.  PI.  xviii.  f.  2.  C. 

giganteus,  ii.  PI.  xvi.  f.  12.  et  xvii.  f.  2.  C. 

gryphoides,  ii.  PI.  xvi.  f.  7-  C. 

horrescens,  ii.  PI.  xviii.  f.  1.  P. 

Leplayi,  ii.  PI.  xvi.  f.  4.  P. 

lobatus,  ii.  PI.  xvi.  f.  3.  et  xviii.  f.  8.  C. 

, var.  Martini,  ii.  PI.  xviii.  f.  9.  C. 

medusa,  ii.  PI.  xviii.  f.  6.  C. 

membranaceus,  ii.  PI.  xv.  f.  11.  D. 

mesolobus,  ii.  I’l.  xvi.  f.10.  C. 

Neffedievi,  ii.  PI.  xviii.  f.  11.  C. 

productoides,  ii.  PI.  xviii.  f.4.  D. 

punctatus,  ii.  PI.  xviii.  f.  3.  C. 

pustulosus,  ii.  PI.  xvi.  f.  1 1.  C. 

scabriculus,  ii.  PI.  xvi.  f.  5.  et  xviii.  f.  5.  C. 

semireticulatus,ii.Pl.xvi.  f.  l.et  xviii.  f.10.  C. 

striatus,  ii.  PI.  xvii.  f.  1.  C. 

subaculeatus,  ii.  PI.  xvi.  f.  9.  D. 

tenuistriatus,  ii.  PI.  xvi.  f.  6.  C. 

undatus,  ii.  PI.  xv.  f.  15.  C. 

Siplionotreta  unguieulata,  ii.  PI.  i.  f-  13.  S. 

verrucosa,  ii.  PI.  i.  f.  14.  S. 

Spirifer  aequalis,  ii.  PI.  ii.  f.  6.  S. 

asquirostris,  ii.  PI.  iii.  f.  1.  S. 

, var.  deformata,  ii.  PI.  iii.  f-  2.  S. 

Anossofi,  ii.  PI.  iv.  f.  3.  D. 

Arcbiaci,  ii.  PI.  iv.  f.  5.  D. 

Blasii,  ii.  PI.  vi.  f.  9.  P. 

cliama,  ii.  PI.  v.  f.  1.  S. 

crassus,  ii.  PI.  vi.  f.  2.  C. 

curvirostris,  ii.  PI.  vi.  f.  14.  P. 

dentatus,  ii.  PI.  iii.  f.  5.  S. 

disjunctus,  ii.  PI.  iv.  f.  4.  D. 

. glaber,  ii.  PI.  vi.  f.  5.  C. 

Glinkanus,  ii.  PI.  iii.  f.  8.  D. 

granosus,  ii.  PI.  v.  f.  3.  D. 

hystericus,  ii.  PI.  vi.  f.  1 2.  P. 
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Spirifer  incrassatus,  ii.  PI.  vi.  f.  3.  C. 

insularis,  ii.  PI.  viii.  f.  7.  S. 

labellum,  ii.  PI.  iii.  f.  7.  (Ural)  Pal. 

Lamarcki,  ii.  PI.  vi.  f.  8.  C. 

lineatus,  ii.  PI.  vi.  f.  6.  C. 

lynx  (ind.  Amer.),  ii.  PI.  iii.  f.  3.  S. 

(ind.  Russ.),  ii.  PI.  iii.  f.  4. 

Mosquensis,  ii.  PI.  v.  f.  2.  C. 

muralis,  ii.  PI.  v.  f.  5.  D. 

Murchisonianus,  ii.  PI.  iv.  f.  1.  D. 

pachyrhynchus,  ii.  PI.  iii.  f.  6.  (Ural)  D. 

• ■ Panderi,  ii.  PI.  vi.  f.  10.  S. 

porambonites,  ii.  PI.  ii.  f.  3.  S. 

quadriradiatus,  ii.  PI.  vi.  f.  7.  C. 

rectus,  ii.  PI.  vi.  f.  16.  S. 

reticulatus,  ii.  PI.  ii.  f.  2.  S. 

■ rotundus,  ii.  PI.  ii.  f.  4.  S. 

Sararue,  ii.  PI.  vi.  f.  15.  C. 

Strangwaysi,  ii.  PI.  vi.  f.  1.  C. 

striatus,  ii.  PI.  vi.  f.  4.  C. 

strigoplocus , ii.  PI.  iv.  f.  2.  S. 

subrectus,  ii.  PI.  ii.  f.  5.  S. 

superbus,  ii.  PI.  v.  f.  4.  Pal.  (Ural). 

Tcheffkini,  ii.  PI.  ii.  f.  1 . S. 

tenliculum,  ii.  PI.  v.  f.7.  D. 

sp.  indet.,  ii.  PI.  v.  f.6.  D. 

sp.  indet.,  ii.  PI.  vi.  f.  13.  P. 

Strigocephalus  Burtini,  ii.  PI.  viii.  f.  6.  Pal.  (Ural). 
Terebratula  acuminata,  ii.  PI.  ix.  f.  14.  C. 

Alinemis,  ii.  PI.  x.  f.  15.  D. 

ambigua,  ii.  PI.  ix.  f.  12.  C. 

aprinis,  ii.  PI.  x.  f.  10.  S. 

aptyclia,  ii.  PI.  xlii.  f.  22-25.  O. 

arimaspus,  ii.  PI.  x.  f.  11.  Pal.  (Ural). 

aspera,  ii.  PI.  x.  f.  13.  D. 

Blodeana,  ii.  PI.  ix.  f.  17.  C. 

—  camelina,  ii.  PL  ix.  f.  5.  S. 

canalis,  ii.  PI.  vi.  f.  11.  C. 

carnea,  ii.  PI.  xliii.  f.  21-23.  Cret. 

concentrica,  ii.  PI.  viii.  f.  10.  D. 

, var.,  ii.  PI.  viii.  f.  11.  P. 

Duboisi,  ii.  PI.  x.  f.  16.  S. 

elongata,  ii.  PI.  ix.  f.  9.  P. 

—  Fischeriana,  ii.  PI.  xlii.  f.  27-30.  O. 

fissuracuta,  ii.  PI.  ix.  f.  1.  D. 

fusiformis,  ii.  PI.  ix.  f.  8.  C. 

— Geinitziana,  ii.  PI.  x.  f.  5.  P. 


Terebratula  gracilis,  ii.  PI.  xliii.  f.  24-26.  Ciet. 

Helmersenii,  ii.  PI.  ix.  f.  3.  D. 

Huolina,  ii.  PI.  x.  f.  4.  D. 

Livonica,  ii.  PI.  x.  f.  3.  D. 

Meyendorfii,  ii.  PI.  ix.  f.  15.  D. 

nucella,  ii.  PI.  viii.  f.  8.  S. 

nuda,  ii.  PI.  ix.  f.  6.  S. 

octoplicata,  ii.  PI.  xliii.  f.  15-17.  Cret. 

oxiopticha,  ii.  PI.  xlii.  f.  11—13.  O. 

pectinifera,  ii.  PI.  viii.  f.  12.  P. 

personata,  ii.  PI.  xlii.  f.  18—21.  O. 

pleurodon,  ii.  PI.  x.  f.  2.  C. 

pugnus,  ii.  PL  x.  f.  1.  C. 

Puschiana,  ii.  PI.  ix.  f.  10.  D. 

radialis,  ii.  PI.  x.  f.  9.  C. 

reticularis,  ii.  PI.  x.  f.  12.  S.  D. 

rhomboidea,  ii.  PI.  ix.  f.  13.  C. 

Roissii,  ii.  PI.  ix.  f.  2.  P. 

Royeriatia,  ii.  PI.  xlii.  f.  33,  34.  O. 

sacculus,  ii.  PI.  ix.  f.  7.  C. 

Schlotlieimi,  ii.  PI.  viii.  f.  4.  P. 

Strajeskiana,  ii.  PL  x.  f.  6.  Pal.  (Ural). 

striatula,  ii.  PL  xliii.  f.  18-20.  Cret. 

S/rogonofii,  ii.  PI.  xlii.  f.  31,  32.  O. 

subcamelina,  ii.  PI.  ix.  f.  4.  S. 

sublepida,  ii.  PI.  x.  f.  14.  Pal.  (Ural). 

superstes,  ii.  PL  viii.  f.  5.  P. 

varians,  ii.  PI.  xlii.  f.  14-17-  O. 

- Versilofi,  ii.  PL  x.  f.  7.  D. 

Wilsoni,  ii.  PL  x.  f.  8.  S. 

Mollusca  Conchifera. 

Allorisma  regularis,  ii.  PL  xix.  f.  6.  et  xxi.  f.  11.  C. 
Amphidesma  pristina,  ii.  PL  xx.  f.  5.  C. 

Area  arguta,  ii.  PL  xix.  f.  12.  C. 

concinna,  ii.  PL  xxxix.  1. 1 7,  18.  O. 

Kingiana,  ii.  PL  xix.  f.  1 1 . P. 

Lacordairiana,  ii.  PL  xix.  f.  13.  C. 

Oreliana,  ii.  PL  xx.  f.  3.  D. 

Saratofensis,  ii.  PL  xxxix.  f.  11-13.  O. 

Siberica,  ii.  Pl.  xxxix.  f.  14-16.  O. 

Astarte  Buchiana,  ii.  PL  xxxviii.  f.  23-25.  O. 

Duboisiana,  ii.  PL  xxxviii.  f.  14-17.  O. 

Mosquensis,  ii.  PL  xxxviii.  f.  18-20.  O. 

veneris,  ii.  PL  xxxviii.  f.  21,  22.  O. 

Avicula  Alberti,  ii.  PL  xxii.  f.  3.  (Bogdo.) 

antiqua,  ii.  PL  xx.  f.  13.  P. 
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Avicula  cuneiformis,  ii.  PI.  xli.  f.  J 1, 12.  O. 

DaldilamcB,  ii.  PI.  xxii.  f.  1.  (Bogdo.) 

eximia,  ii.  PI.  xxi.  f.  10.  D. 

Fischeriana,  ii.  PI.  xli.  f.  8-10.  O. 

Kazanensis,  ii.  PI.  xx.  f.  1 4.  P. 

semi-radiata,  ii.  PI.  xlii.  f.  35,  36.  O. 

sericea,  ii.  PI.  xx.  f.  15.  P. 

sulpapy racea,  ii.  PI.  xxi.  f.  3.  C. 
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CHAPTER  I. 


INTRODUCTION. 

Ongirt,  and  Progress  of  the  Pakeozoic  Classification  of  the  British  Isles  explained.— 
Its  recent  extension  to  various  parts  of  Western  Europe , America,  fyc. — Its  applica- 
tion to  Russia,  Scandinavia  and  the  Ural  Mountains,  the  chief  object  of  the  authors 
in  this  work. — General  outline  of  the  contents  of  the  work. 

One  of  the  great  objects  which  geologists  have  of  late  years  been  striving  to 
attain,  is  a knowledge  of  the  order  of  the  older  sedimentary  strata  and  of  the 
organic  remains  they  respectively  contain. 

Among  the  questions  involved  in  this  inquiry,  several  at  once  present  themselves. 
Are  these  older  rocks,  for  instance,  made  up  of  various  formations  as  distinguish- 
able from  each  other  by  their  imbedded  fossils,  as  certain  younger  deposits  which 
had  previously  been  studied?  Is  a regular  succession  to  be  traced  downwards 
from  formations,  the  position  and  contents  of  which  were  well-known,  to  other 
undescribed  beds  of  far  higher  antiquity  ? Can  we,  by  such  a process,  lay  open 
the  earliest  vestiges  of  animal  life,  and  amid  palaeozoic  forms,  trace  backwards 
primaeval  history  to  a protozoic  type  ? And  if  so,  can  we  separate  such  protozoic 
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strata  from  those  which  went  before  them,  and  were  deposited  ere  life  had  been 
breathed  into  the  waters?  If  such  questions  could  be  satisfactorily  answered, 
then,  indeed,  would  geology  not  merely  have  developed  a wondrous  succession  of 
the  ancient  works  of  Nature,  but  young  as  she  is  among  the  sciences,  would  have 
been  the  first  to  afford  undeniable  proofs  of  a beginning.  Such,  at  all  events,  are 
among  the  problems  which  we  have  been  endeavouring  to  solve  during  the  last 
fourteen  years,  by  examining  the  earlier  productions  of  the  earth,  and  by  researches 
in  the  field  carried  on  through  various  parts  of  Europe  and  along  the  borders 
of  Asia. 

Geologists  have  generally  admitted,  that  those  labours  in  the  British  Isles,  which 
terminated  with  the  establishment  of  the  Silurian  system,  made  the  first  unequi- 
vocal step  in  this  inquiry,  by  affording  clear  evidences  of  a natural  descending 
order,  from  the  Carboniferous  formations,  that  had  previously  been  well  illus- 
trated1 2, down  to  a group  of  deposits  essentially  differing  from  all  above  them  in 
the  various  forms  of  animal  life  which  they  contained.  To  these  peculiar  lower 
deposits,  whose  members  were  then  first  classified  and  their  fossil  remains  de- 
scribed, one  of  the  authors  of  this  work  applied  a term  derived  from  a region  for- 
merly occupied  by  the  British  Silurian  people,  and  affording  clear  evidences  of  a 
certain  order  and  succession  in  primaeval  life.  In  addition  to  the  establishment  of 
a normal  distinction  between  the  Carboniferous  and  Silurian  strata,  it  was  then 
also  shown,  that  certain  accumulations  of  great  thickness,  separating  these  two 
groups,  and  long  known  under  the  name  of  the  Old  Red  Sandstone,  were  charac- 
terized, as  in  Scotland,  by  ichthyolites,  which  in  the  Silurian  region  were  perfectly 
distinct  in  form  from  any  remains  of  that  class  in  the  carboniferous  beds  above  or 
in  the  Silurian  strata  below.  At  the  period  when  these  chief  results  were  pub- 
lished, the  Old  Red  Sandstone  had  afforded  no  remains  whatever  of  mollusca ; yet 
judging  from  the  enormous  thickness  of  this  system  of  rocks,  as  well  as  from  the 
diversity  of  character  of  the  fossils  found  in  the  overlying  and  underlying  forma- 
tions, we  suggested,  that  should  future  researches  bring  to  light  molluscous  remains 
in  the  Old  Red  Sandstone,  they  would,  like  the  ichthyolites,  be  found  to  be  peculiar 
to  the  intermediary  rocks  in  which  they  wTere  entombed*.  This  surmise  has  been 

1 See  the  work  of  Professor  Phillips,  ‘ Geology  of  Yorkshire,’  vol.  ii.,  which  contains  the  earliest  good 
monograph  of  the  organic  contents  of  the  Carboniferous  system  of  England. 

2 See  Silurian  System,  p.  585.  Although  that  work  bears  the  date  of  1839,  we  may  observe  that  it 
was  really  completed  in  1838.  The  term  Silurian  and  the  classification  implied  thereby  were  indeed  pro- 
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realized  by  a train  of  inquiries  which  proved,  that  the  group  of  fossils  which  occur 
in  the  calcareous  slaty  rocks  of  Devonshire  were  of  the  same  age  as  the  Old  Red 
Sandstone.  A new  survey  of  Devonshire  established,  in  short,  the  fact,  that 
though  they  had  previously  been  considered  to  belong  to  the  older  grauwacke 
rocks,  large  masses  of  schistose  deposits  overlying  certain  limestones  and  slates 
of  that  country  and  of  a small  part  of  the  adjacent  county  of  Cornwall,  were 
nothing  more  than  equivalents  of  the  carboniferous  series ; and  subsequent  in- 
quiries showed  that  the  subjacent  strata,  into  which  the  carboniferous  formations 
appeared  to  pass  conformably  downwards,  occupied  the  place  of  the  Old  Red 
Sandstone1. 

It  being  thus  shown  that  these  lower  rocks,  though  black  and  slaty,  contained 
shells,  which,  when  the  formation  was  developed  in  its  sandy  and  red  characters,  had 
never  been  found  in  it,  the  term  “ Devonian  System”  was  proposed  as  a synonym, 
if  not  as  a substitute,  for  that  of  “ Old  Red  Sandstone,”  the  lithological  import  of 
which  had  led  to  much  confusion,  and  had  prevented  the  comparison  of  various  grey, 
black  and  slaty  deposits  of  Europe  with  the  Old  Red  Sandstone  of  the  British  Isles. 
As,  however,  it  might  have  been  possible,  that  the  distinctions  pointed  out  in  the 
British  Isles  were  local,  the  authors,  who  had  suggested  this  change  of  nomencla- 
ture, next  undertook  an  extensive  survey  of  the  Rhenish  Provinces,  including  the 
Hartz  district  and  Franconia  on  the  one  side,  and  Belgium  and  the  Boulonnais  on 
the  other,  in  the  latter  part  of  which  they  were  accompanied  by  M.  de  Verneuil. 

This  inquiry  may  be  said  to  have  verified  and  established  in  that  part  of  the  conti- 
nent of  Europe,  a portion  of  the  palaeozoic  classifications  first  worked  out  in  England. 
It  proved  that  rocks  immediately  beneath  those  having  a true  carboniferous  type, 
assumed  the  same  characters  and  contained  many  of  the  same  shells  as  the  rocks 

pounded  by  Mr.  Murchison  (after  four  years  of  previous  labour)  in  July  1835,  and  the  system  was  then 
divided  into  Upper  and  Lower  Silurian  rocks,  each  containing  subordinate  formations.  (See  Lond.  and 
Edinb.  Phil.  Mag.,  vol.  vii.  p.  46,  with  a section  explaining  the  relations.)  The  term  Devonian  was  first 
applied  in  1839,  or  immediately  after  the  publication  of  the  Silurian  System. 

1 See  the  memoirs  of  Professor  Sedgwick  and  Mr.  Murchison,  Trans.  Brit.  Assoc,  for  the  Advancement 
of  Science,  1836,  Sect.  Trans,  p.  95  ; Trans.  Geol.  Soc.,  2nd  series,  vol.  v.  p.  633  ; and  Lond.  and  Edinb. 
Phil.  Mag.,  April  1839,  pp.  241,  354,  where  the  term  Devonian  was  first  proposed.  From  an  examination 
of  certain  organic  remains  collected  in  South  Devon  by  Mr.  Austen,  Mr.  Lonsdale  had  previously  sug- 
gested that  these  forms  were  of  characters  intermediate  between  those  of  the  Carboniferous  and  Silurian 
systems,  and  consequently  of  the  age  of  the  Old  Red  Sandstone.  (See  Trans.  Geol.  Soc.,  2nd  series,  vol.  v. 
PP-  690,  696,  and  721.  See  also  the  work  of  Sir  H.  T.  De  la  Beche,  ‘ Geological  Report  of  Devon  and 
Cornwall,’  and  the  Palaeozoic  Fossils  of  Devon  and  Cornwall,  by  Professor  Phillips.) 
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in  Devonshire,  the  whole  reposing  upon  ancient  grauwacke  masses,  which,  how- 
ever poor  in  calcareous  matter  and  fossils,  apparently  represented  a portion  of  the 
Silurian  system  of  the  British  Isles.  The  proofs  of  this  German  succession  are 
to  be  found  in  the  6th  volume  of  the  Transactions  of  the  Geological  Society  of 
London1;  the  chief  geological  inductions  of  the  English  authors,  Professor  Sedg- 
wick and  Mr.  Murchison,  are  there  sustained  by  an  elaborate  analysis  of  the  De- 
vonian organic  remains  by  M.  de  Verneuil  and  Vicomte  d’Archiac. 

But  although  the  classification  of  these  ancient  formations  was  thus  in  great  part 
established,  the  questions  of  what  is  the  protozoic  type,  and  whether  a distinct  and 
peculiar  assemblage  of  fossils  could  be  discovered  in  rocks  of  higher  antiquity 
than  the  Lower  Silurian,  had  not  yet  been  completely  grappled  with, — questions, 
indeed,  not  even  approached  by  the  investigations  in  any  part  of  Germany.  In 
short,  it  still  remained  to  inquire  whether  the  older  Cambrian  slates  were  so  cha- 
racterized, and  whether  they  were  entitled  to  be  considered  a separate  zoological 
system  ? And  here  it  is  right  to  acquaint  geologists  who  may  have  misapprehended 
its  meaning,  that  the  term  Cambrian  was  applied  by  Professor  Sedgwick  to  the 
great  slaty  and  partially  fossiliferous  group  of  North  Wales,  the  chief  relations  of 
which  he  defined  as  early  as  1833,  distinguishing  it  from  an  upper  group  in 
Denbighshire.  Unfortunately  ill  health  and  other  circumstances  prevented  his 
examining  and  describing  the  fossils  he  had  collected,  and  thus  the  types  of  the 
lower  rocks  of  North  Wales  were  unknown  when  the  Silurian  divisions  were  pro- 
posed and  established.  At  that  time,  indeed,  Professor  Sedgwick  believed,  and  in 
this  opinion  Mr.  Mui’chison  coincided,  that  when  developed,  these  Cambrian  organic 
remains,  at  least  all  the  lower  part  of  them,  would  prove  to  be  distinct  from  the 
Lower  Silurian  types,  which  as  a whole  seemed  to  repose  upon  the  slaty  and  cry- 
stalline rocks  of  North  Wales.  When  this  division  was  first  suggested,  it  was, 
however,  shown,  that  many  of  the  most  common  fossils  of  the  Lower  Silurian  type 
descended  into  the  so-called  Cambrian  rocks.  Speaking  of  the  Orthidce,  Lepteence 
and  other  shells  which  had  even  then  been  found  in  the  latter,  Mr.  Murchison 
said,  “ As  these  shells  abound  in  the  Lower  Silurian  rocks,  it  would  seem  that  as 
yet  no  defined  line  of  zoological  division  can  be  drawn  between  the  Lower  Silurian 
and  Upper  Cambrian  groups,  and  that  as  our  knowledge  extends  we  may  probablv 
fix  the  lower  limit  of  the  Silurian  system  beneath  the  line  of  demarcation  which  has 
for  the  present  been  assumed.”  And  further,  the  same  opinion  is  more  strongly 

1 pp.  221  et  scq. 
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enforced  in  these  words : “ To  what  extent  the  same  species  of  shells  which  cha- 
acteiize  the  Lower  Silurian  rocks  descend  into  the  Cambrian  system  has  not  yet 
satisfactorily  determined,  nor  can  it  be  until  the  oldest  fossiliferous  rocks  of 
umber  land,  Wales  and  Devonshire,  are  brought  into  close  comparison,  and  their 
specific  contents  accurately  determined.”  (Sil.  Syst.,  p.  308.) 

Judging  from  their  infraposition,  their  great  thickness  and  distinct  lithological 
c laracters,  it  was,  indeed,  presumed,  chiefly  from  the  analogies  of  the  overlying 
eposits,  that  the  lowest  stage  of  these  slaty  rocks  might  be  found  to  contain  a class 
o organic  remains  peculiar  to  themselves.  Subsequent  appeals  to  nature  have, 
pOw^er,  decided  otherwise.  In  the  slaty  tracts  of  Cumberland  and  Westmoreland 
ro  essor  Sedgwick  has  satisfied  himself,  that  the  earliest  organic  remains  which 
e traced,  are  no  others  than  those  published  from  the  Caradoc  sandstone  or 
uppeimost  part  of  the  Lower  Silurian;  the  great  subjacent  series  being  filled  up 
with  igneous,  crystalline  slaty  rocks.  Again,  having  recently  revisited  North 
Wales,  the  structure  of  which  he  long  ago  described,  and  where  the  series  is  infi- 
nite y more  developed,  he  has  come  to  the  conclusion,  that  the  oldest  tracts  of  that 
country  do  not  contain  any  group  of  fossils  differing  from  those  of  the  Lower 
i unan  type1.  In  the  mean  time,  through  the  valuable  labours  of  Sir  Henry 


to  ^ UnqUe8ti0nabl3r  tbe  S-dogi-t  after  Mr.  Jonathan  Otley,  who  attempted 

■?  r ”*■  °f  c—  - *— — • l 
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m!“  r Proceedings  of  .he  Geological  Society  of  London  and  the  Phi- 
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«r!  c T o T by  Pr°fe"r  SedBWidi’  1842>-  '»  »«*>■  Wele,,  Mr.  Bowman  performed  some  good 

assumed  7 ?,mS  the  6XaCt  CqU1V;lkntS  of  certain  UPPcr  Silurian  rocks  in  a tract  where  they  have 
g-j  . ' " aty  cbaracter’  ^r-  U.  Sharpe  instituted  certain  tabular  comparisons  between  the 

to  off?"  SI°UPS  °f  North  Wales>  Shropshire  and  the  north  of  England.  This  is  not,  however,  the  place 
Ine  . XaCt  bisf:orical  sketch  of  these  labours,  still  less  to  enter  upon  any  discussion  of  the  relative 
there  a ”*eau’lrs>  4,1  °f  which  more  or  less  go  to  show,  that  despite  of  variations  in  mineral  character 
()i  <lre  both  Lower  and  Upper  Silurian  groups  in  all  these  tracts, 
the  'ithe  P,reSent  occasion  we  would  simply  state,  that  as  Professor  Sedgwick  led  the  way  in  deciphering 
with  ra  StlUCtUre  of  North  Wales,  so  after  a full  re-examination  of  both  countries  he  has  shown,  that 
there  eXpfmS1°n  °f  equivalents  of  the  Ludlow  and  Wenlock  rocks  in  the  lake  districts,  there  are 

that  howT^Tfl™—5  °f  h'gher  aDtiquity  thaI*  the  V6ry  Upper  part  of  the  Lower  Silurian  rocks , and 
great  inf  ^ . enng  ln  mineral  characters  and  containing  a few  species  hitherto  undeseribed,  all  the 

term  Low^8! aty  “ °f  that  and  °f  N°rth  Wales  are  the  equivalents  of  those  to  which  the 

of  London  " ! Unan  had  beCn  aPI>hed  (sCe  Map  and  TableS’  Quartcrly  J°urnal  of  the  Geological  Society 
• 'o  . i„  and  memoir  read  before  that  Society,  March  1845). 
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De  la  Beche,  Professor  Phillips  and  the  Ordnance  Geological  surveyors,  large 
tracts  of  South  Wales,  which  also  had  been  grouped  as  Cambrian  by  Proiessoi 
Sedgwick  and  Mr.  Murchison,  have  not  only  been  proved  to  contain  the  same  t\  - 
pical  fossils  as  the  Caradoc  sandstones  and  Llandeilo  flags,  but  also  to  be  lor  the 
most  part  mere  replications  and  expansions  of  those  Lower  Silurian  strata,  assu- 
ming, however,  to  a great  extent  distinct  lithological  characters,  due  to  numerous 
eruptions  of  igneous  matter1.  In  North  Wales,  we  have  indeed  convinced  our- 
selves by  personal  examination  of  the  flanks  of  Snowdon,  that  the  most  abundant 
organic  forms  of  the  oldest  fossiliferous  slates  are  certain  species  ot  Orthidcs  and 
Leptamce,  which  also  abound  in  the  typical  Lower  Silurian  strata ; and  we  there- 
fore believe,  that  whilst  the  Snowdonian  slates  may  be  considered  the  lowest  fossil 
stage  in  Britain,  they  are  so  zoologically  united,  that  they  cannot  be  geologically 
separated  from  the  inferior  strata  of  the  Silurian  region.  From  all  these  data  then 
it  followed,  that  the  Cambrian  system  became  identified  with  the  published  zoolo- 
gical type  of  the  Lower  Silurian  rocks.  We  may  now  further  state  our  belief,  that 
in  the  British  Isles,  as  in  every  other  part  of  the  world  in  which  they  have  been 
observed,  the  Lower  and  Upper  Silurian  groups  are  so  bound  together  by  fossils 
common  to  the  upper  part  of  the  one  and  the  lower  part  of  the  other,  that  they 
really  constitute  one  natural  system  ; though  in  most  instances  they  may  be  use- 
fully distinguished  on  geological  maps  by  different  tints  of  the  same  colour. 

Such  having  been  the  progress  made  in  the  British  Isles,  from  the  period  when 
this  classification  began  to  be  worked  out,  down  to  the  day  at  which  we  write,  let 
us  now  cast  a view  over  the  contemporaneous  advances  of  palaeozoic  knowledge  in 
other  parts  of  the  world.  And,  first,  we  may  speak  of  Germany  and  Belgium. 
Though  represented  by  thick  masses  of  slaty  grauwacke,  particularly  in  the  axis 
of  the  Ardennes,  the  Silurian  type,  such  as  we  have  described  it,  is  very  feebly 
represented  by  fossils,  either  throughout  the  Rhenish  provinces2,  or  in  the  more 

i See  Mr.  Murchison’s  Address  to  the  Geological  Society  of  London,  1842  (Proc.  Geol.  Soc.,  voL  iv. 
p.  75),  in  which  these  observations  of  Sir  H.  De  la  Beche  and  his  followers  are  noted.  The  complete  and 
detailed  elaboration  of  all  the  Upper  and  Lower  Silurian  rocks  of  North  Wales,  will,  indeed,  be  one  of 
the  important  results  of  that  government  survey,  which  will,  doubtless,  be  rendered  doubly  valuable  by 
the  zoological  illustrations  of  Professor  Phillips  and  Professor  E.  Forbes,  and  by  the  clear  and  methodical 
field  work  of  Mr.  Ramsay  and  other  geological  surveyors. 

* In  his  very  instructive  work,  “ Das  Rheinische  Uebergangs  Gebirge,  1844,  Dr.  F.  Roemer  has  indeed 
endeavoured  to  show,  that  all  the  fossiliferous  grauwacke  of  the  Rhenish  provinces,  as  well  as  its  overlying 
limestone,  ought,  from  its  fossils,  to  be  classed  as  Devonian. 
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eastern  tract  of  the  Hartz.  Again,  in  Franconia  and  the  country  around  Hof, 
upon  the  southern  flank  of  the  Fichtelgebirge,  true  carboniferous  and  Devonian 
rocks  exist,  like  those  of  the  Rhenish  and  Belgian  tracts  ; but  the  lower  grauwacke 
series  is,  it  must  be  admitted,  a very  imperfect  representative  of  the  Silurian  system, 
though  a tract  of  slaty  rocks  around  Schleitz  in  which  Graptolites  abound,  is  really, 
we  think,  of  that  age.  Throughout  large  mountainous  tracts  in  central  Germany, 
as  in  the  Riesen  Gebirge,  and  particularly  in  the  eastern  termination  of  that  chain 
between  Breslau  and  Glatz,  where  there  are  distinct  carboniferous  and  Devonian 
limestones  (the  former  overlaid  by  a productive  coal-field),  no  Silurian  strata  can 
he  detected.  Thus  also  is  it  in  the  southern  portion  of  the  kingdom  of  Poland  (for 
we  have  recently  examined  all  these  tracts) , where  the  mass  of  the  palaeozoic  rocks 
around  Kielce,  and  formerly  described  by  Pusch,  are  unquestionably  Devonian, 
and  are  succeeded  on  the  west  by  carboniferous  limestone  and  a great  productive 
coal-field,  dhus,  indeed,  in  Northern  Moravia,  the  oldest  limestone  wherein  or- 
ganic remains  have  been  found,  must  also  be  considered  Devonian. 

In  one  tract,  however,  of  Germany, — in  that,  namely,  around  Prague, — which 
has  been  long  celebrated  for  the  number  and  beauty  of  its  Trilobites,  and  where 
favouring  sedimentary  conditions  prevail,  the  Silurian  strata  are  richly  developed. 
In  a journey  through  Bohemia  in  1843,  we  were  much  gratified  to  find,  that  by 
assiduous  labours,  M.  Barande  had  made  a copious  collection  of  fossils  in  the  en- 
virons of  that  city,  and  had  identified  many  of  them  with  published  Silurian  types. 
Hie  collections  of  this  geologist,  from  the  limestones  and  shales  of  the  district 
around  Prague,  present  an  assemblage  which  leaves  no  doubt  of  the  age  of  the  de- 
posit. Thus  amongst  the  corals  and  Graptolites,  are  found  the  Catenipora  escharoides 
and  Graptolites  Ludensis ; among  the  Bracliiopods,  Leptcena  euglypha,  L.  depressa, 
Terebratula  Wilsoni,  Terebratula  reticularis,  with  Cardiola  interrupta,  & c.  In  a pro- 
fusion of  chambered  shells  (and  forty-five  forms  of  Orthoceratites  have  already 
been  collected),  the  Orthoceras  Ludense,  O.  gregarium,  0.  excentricum,  have  been  re- 
cognized, with  Lituites,  Cyrtoceras,  Phragmoceras,  and  Gomphoceras,  some  of  the 
species  of  which,  if  not  absolutely  identical,  approach  very  closely  to  the  pub- 
fished  Upper  Silurian  forms  ; whilst  amidst  a multitude  of  Trilobites,  the  Asaphus 
caudatus  and  Calymene  macrophthalma  are  unquestionable  types  of  that  age. 

fihe  strong  analogy  between  the  Silurian  rocks  of  Bohemia  and  England  is  still 
further  sustained  by  evidences  of  a Lower  Silurian  group  composed  of  quartzose 
sandstones,  in  which  Trinuclei  have  been  found,  one  of  which  is  undistinguishable 


4 PALAEOZOIC  CLASSIFICATION  APPLIED  TO  NORTH  AMERICA. 

from  T.Caractaci.  The  assiduous  exertions  of  M.  Barande  have  thus  demon- 
strated by  fossil  evidences,  what  we  longed  to  have  the  power  to  assert, — the 
presence  of  an  unequivocal  Silurian  system  in  the  very  heart  of  Germany1. 

In  France  the  oldest  palaeozoic  rocks  are  also  Silurian,  but  owing  to  the  meta- 
morphosed nature  of  many  of  the  tracts  in  which  they  occur,  it  has  not  yet  been 
practicable  to  work  out  accurate  boundary-lines  between  the  different  subdivisions 
in  ascending  order  ; particularly  on  the  flanks  of  the  Pyrenees.  We  are,  however, 
sanctioned  by  the  distinguished  authors  of  the  great  geological  map  of  France2 
in  believing,  that,  on  the  whole,  a succession  like  that  in  the  British  Isles  pre- 
vails. From  our  own  knowledge  we  should  be  disposed  to  state,  that  in  Brittany3 
and  the  adjacent  tracts  of  Normandy,  strata  of  Devonian  age  (Nehou,  Ize,  La 
Bacconiere,  &c,),  containing  many  fossils  in  their  calcareous  members,  repose  upon 
great  masses  of  slaty  schists  and  quartz  rock,  which  at  Angers,  La  Hunaudiere, 
Bain  and  Vitre  in  Brittany,  and  Siouville  and  May  in  Normandy,  are  charged  with 
Silurian  Trilobites  and  Graptolites.  Among  the  characteristic  and  abundant  Trilo- 
bites  are  the  Cahjmene  Tristani,  Ogygia  Guettardi,  and  a large  Illsenus  approaching 
to  I.  crassicauda,  though  considerably  larger,  and  named  by  M.  Burmeister, 
I.  giganteus  4. 

In  the  Boulonnais  the  palaeozoic  series  has  already  assumed  the  Belgian  and 
Rhenish  type5,  exhibiting  a clear  descending  order  from  a Carboniferous  to  a 
Devonian  formation,  each  loaded  with  typical  fossils,  and  underlaid  by  ill-deve- 
loped Upper  Silurian  shale  with  Graptolites. 

In  comparing  the  Silurian  deposits  of  different  parts  of  France  with  those  of 
Spain,  it  is  interesting  to  observe,  that  the  Silurian  type  of  Brittany  is  extended 
southwards  into  the  north-western  territories  of  Spain,  particularly  the  Asturias. 

1 Whilst  we  write,  we  find  that  M.  Emmerich  has  just  published  an  important  memoir  on  Trilobites, 
through  the  aid  of  which  class  of  fossils  only  he  recognises  the  different  stages  in  palaeozoic  series ; and 
his  op’inion  agrees  with  the  conclusion  at  which  we  arrived  on  the  spot,  that  the  rocks  of  Prague  are  Silu- 
rian (see  Leonhard’s  Journal,  1845). 

2 M.  Dufrenoy  and  M.  Elie  de  Beaumont.  M.  Durocher  has  recently  attempted  to  divide  the  palaeozoic 
rocks  of  the  Pyrenees,  but  without  reference  to  fossils.  Ann.  des  Mines,  tome  viii. 

3 Whilst  Mr.  Murchison  was  visiting  the  interior  of  Germany  and  Poland  (anno  1843),  M.  de  Ver- 
neuil,  accompanied  by  M.  d’Archiac,  was  examining  the  palaeozoic  rocks  of  Brittany. 

* See  M.  Burmeister’s  excellent  new  work  on  Trilobites,  which  has  already  obtained  high  commenda- 
tion from  distinguished  naturalists. 

5 See  Mr.  Murchison’s  description  of  the  Devonian  rocks  in  the  Boulonnais.  Bull.  Soc.  Geol.  Fr., 
vol.  viii. 
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Fiom  the  recent  researches  of  M.  Paillette  it  would  appear,  that  beneath  certain 
stiata  laden  with  characteristic  Devonian  mollusca  ( Terebratula  concentrica,  and 
°thei  forms  allied  to  that  species,  with  Lepkena  Dutertrii,  &c.),  are  slaty  schists 
"hich  that  author  identifies  with  the  Silurian  schists  of  Brittany,  and  containing 
the  Calymene  Tristani,  so  distinctive  of  the  Breton  slates1. 

Whilst  such  has  been  the  progress  in  the  extension  of  the  palaeozoic  classifica- 
tion to  different  parts  of  Western  Europe,  its  truth  has  been  conspicuously  sus- 
tained by  researches  in  the  New  World.  No  sooner  were  the  Silurian  rocks  distin- 
guished by  their  fossils  and  position  from  all  overlying  deposits,  than  several 
geologists  of  the  United  States  showed,  not  only  that  large  masses  of  the  Alleghany 
01  Appalachian  chain  were  composed  of  them,  but  also  that  enormous  coal-fields 
on  its  western  and  northern  flanks  were  deposited  on  a series  of  strata  very 
analogous  to  the  Silurian  rocks  of  Great  Britain.  Already  geolo  gists  of  several 
of  the  states  have  so  far  published  their  outlines,  that  the  symmetry  of  succession 
common  to  their  country  and  Europe  can  no  longer  be  doubted.  Copious  as  are 
the  subdivisions,  to  which  they  have  applied  numerous  local  names,  we  can  at  once 
recognize  in  their  published  fossils,  not  only  the  existence  of  Lower  and  Upper 
Silurian  groups,  but  also  a true  Devonian  system,  the  whole  forming  the  base  of 
the  vast  carboniferous  deposits  of  the  west2.  And  if  any  doubt  could  have  been 


1 That  some  of  the  Spanish  schists  are  of  true  Silurian  age,  is  established  by  their  having  been  found 
M p ^-n™  <'m  ^ SlCrra  M°rena)  the  CalVmene  Tristani,  so  characteristic  in  Brittany.  According  to 
1 dT  ette’  Certam  strata’  charged  with  many  Devonian  mollusks,  repose  in  gentle  undulations  on  beds 
COld  and  plants  °f  the  carboniferous  age  (Arnao).  If  this  observation  should  prove  correct, 
1 ^ till  more  develope  phenomena  respecting  the  extent  to  which  land  plants  descend  into  the  palmo- 
rocks,  phenomena  to  which  Professor  Sedgwick  and  Mr.  Murchison  alluded  in  their  memoir  on  the 
thenish  Provinces  (Geol.  Trans.,  vol.  vi.  p.  262.). 

I he  brothers  1 rofessor  W . B.  and  H.  D.  Rogers,  have  already  published  some  of  their  general  views, 
V'hieh  will  be  followed  by  detailed  maps  and  sections,  and  illustrations  of  the  structure  of  the  Appalachian 
lain  in  I irginia  and  Pennsylvania.  Mr.  Conrad  has  made  us  well  acquainted  with  many  of  the  Silurian 
species  of  Mollusca,  and  has,  by  means  of  the  trilobites  alone,  divided  the  system  into  three  groups. 
Di.  Dale  Owen  communicated  a memoir  on  the  geology  of  the  region  of  Indiana,  with  its  great  coal- 
fields and  subjacent  palaeozoic  rocks,  to  the  British  Association  and  Geological  Society  of  London. 
Dr.  Emmons,  besides  his  Report  of  the  northern  part  of  New  York,  has  just  published  a work,  entitled 
ffie  Taconic  System,’  descriptive  of  the  oldest  slaty  fossiliferous  rocks  in  Massachussets  and  the  sur- 
rounding states,  which  is  possibly  the  equivalent  of  those  fucoidal  strata  which  in  the  countries  we  are 
a out  to  describe  form  the  base  of  the  Silurian  system?.  Dr.  Troost  of  Nashville  has  described  the  fos- 
-i  ifeious  Silurian  divisions  of  Tennessee.  To  Mr.  Vanuxem  we  are  indebted  for  a volume  on  one  of 
6 °Ur  dlstncts  into  which  the  extensive  state  of  New  York  was  divided.  Mr.  .1.  Hall  has  recently 
P th  his  detailed  researches  made  during  the  New  York  survey,  in  a clear  and  copiously  illustrated 
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entertained,  it  has  been  at  once  dispelled  by  the  collections  brought  to  England 
by  Mr.  Lyell,  and  submitted  by  him  to  our  examination,  whilst  he  was  preparing 
for  the  public  eye  a work  and  map,  in  which  the  parallelism  of  the  American  with 
the  British  succession  will  be  clearly  pointed  out.  Notwithstanding  the  number 
and  variety  of  new  forms  peculiar  to  that  continent,  we  there  find  a sufficient 
number  of  species,  either  identical  with,  or  closely  allied  to  those  of  Europe,  to 
enable  us  to  recognise  the  development  of  the  same  series  of  phenomena.  There, 
for  example,  as  is  the  case  in  Russia,  the  most  ancient  mollusca  are  Brachiopods, 
void  of  an  articulated  hinge,  and  provided  with  a horny  shell.  The  lower  sand- 
stone of  the  tracts  near  Lake  Champlain,  so  copiously  charged  with  fragments  of 
Lingulae,  that  they  mark  the  lamination  of  the  rock,  and  almost  give  to  it  a 
micaceous  aspect,  are  therefore  strikingly  analogous  to  what  has  been  described 
as  the  Ungulite  grit  of  St.  Petersburgh1.  Above  the  sandstones  occur  the  Trenton 
and  blue  limestones,  fully  developed  in  North  America,  and  charged  with  Trilo- 
bites  characteristic  of  strata  of  the  same  age  in  Northern  Europe.  Among  these 
Trilobites  we  have  but  to  name  Illamus  crassicauda  and  Asaphus  expansus , with 
Trinucleus  and  Isotelus,  to  show  at  once  how  these  forms  represent  the  most  nu- 
merous and  characteristic  species  of  the  Lower  Silurian  strata  of  Northern  Europe. 
Such  also  is  the  position  of  that  most  decisive  coral  the  CJuctetes  (Favosites)  Petro- 
politanus  and  of  the  shell  Spirifer  lynx,  the  varieties  of  which,  abundantly  diffused 
through  the  states  of  Ohio,  Tennessee,  Kentucky  and  Indiana,  occupy  exactly 
the  same  geological  position  as  in  Russia  and  Scandinavia.  Lastly,  besides  certain 
Graptolites,  this  lower  stage  terminates,  in  ascending  order,  with  a calcareous  band 


volume,  the  mere  inspection  of  which  led  us  at  once  to  infer,  that  in  the  vast  series  which  he  simply  de- 
signates the  “ New  York  System.,”  the  Devonian,  Upper  Silurian  and  Lower  Silurian  rocks  are  clearly  to 
he  distinguished.  It  is  somewhat  remarkable  that  the  Ludlowv ille  rock  of  this  author  seems  to  be  the 
exact  equivalent  of  the  Ludlow  rocks  of  England  ! So  numerous  is  the  list  of  American  authors  who  have 
w'ritten  on  the  older  rocks  of  their  respective  states,  that  we  cannot  now  mention,  still  less  do  them  justice  ; 
though  we  must  not  omit  to  notice  Professor  Hitchcock,  who  so  fully  described  the  geology  of  Massa- 
chussets,  and  Dr.  Green,  whose  monograph  on  the  Trilobites,  published  some  years  ago,  clearly  indicated 
the  existence  of  Silurian  rocks  in  that  country.  Nor  can  we  conclude  this  note  without  stating,  that  in 
addition  to  a previous  general  application  of  English  classification  to  the  chief  sedimentary  deposits  of  the 
United  States,  Mr.  Featherstonhaugli  placed  in  a general  way  the  lower  strata  of  the  Alleghany  chain  on 
the  parallel  of  the  Silurian  system  as  early  as  the  year  1836. 

1 See  Proc.  Geol.  Soc.  of  London,  abstract  of  Memoirs  read  in  April  1842,  at  which  time  the  authors 
of  this  work  had  not  drawn  the  true  distinctions  between  the  Lower  and  Upper  Silurian  rocks  of  Russia. 
Pander’s  Beitriige,  and  Chapter  III.  of  this  work. 


RANGE  OF  THE  PALAEOZOIC  ROCKS  THROUGHOUT  AMERICA.  5* 

loaded  with  Pentamerus  oblongus,  the  very  fossil  hy  which  we  have  distinguished 
the  same  zone  in  the  British  Isles  ’,  Norway  and  Sweden ! 

Ihe  great  abundance  of  corals  constitutes  in  the  United  States,  as  in  the  old 
continent,  the  striking  feature  of  the  Upper  Silurian  rocks,  and,  as  with  us,  the 
C'Citenipora  escharoides,  Favosites  Gothlandica  and  F.  alveolaris  there  form  massive 
reefs.  These  coralline  rocks  may,  without  hesitation,  be  grouped  with  the  Wenlock 
limestone ; for  it  is  in  this  stage  also  that  the  Calymene  macrophthalma,  C.  Blumen- 
bachii,  Bumastus  Barriensis,  Asaplius  caudatus,  Homalonotus  delphinocephalus  also 
occur,  with  several  mollusca,  which  remind  us  of  the  European  fauna  of  this 
formation2. 

The  Silurian  system,  thus  clearly  divisible  into  two  groups,  is  overlaid  in  the 
United  States  by  shales,  sandstones  and  flagstones3,  which  must  be  referred  to  the 
Devonian  system,  for  they  contain,  in  effect,  the  very  fossils  which  we  have  pub- 
lished as  characteristic  of  that  age  from  the  Boulonnais  in  France  and  the  Rhenish 
provinces,  among  which  are  the  Spirifer  V erneuilli  and  Orthis  crenistria  or  umbra- 
culum.  The  beds  are  crowned  by  a red  sandstone  with  peculiar  fishes,  which 
every  one  must  at  once  admit  to  be  characteristic  of  the  Old  Red  Sandstone  of 
the  British  Isles.  If,  however,  from  this  fact  some  persons  might  suppose,  that  a 
division  were  practicable  between  the  Old  Red  Sandstone  and  the  Devonian  shelly 
limestone,  we  beg  to  refer,  not  only  to  our  memoir  upon  the  Rhenish  provinces 
before  cited,  but  also  to  the  third  and  fourth  chapters  of  this  work,  wherein 
pi  oofs  will  be  adduced  of  the  absolute  intermixture  of  these  ichthyolites  and 
shells  in  the  very  same  strata.  Lastly,  the  Carboniferous  system  is  distinguished 
m North  America  as  elsewhere  by  its  Producti,  whilst  the  coal-beds  contain  plants 
lor  the  most  part  identical  in  species  with  those  of  Europe,  and  by  shells,  such  as 
the  Bellerophon  TJrii  and  Euomphalus  carbonarius  (Sow.) , which  are  undistinguishable 
Irom  species  of  the  Scottish  coal-fields4. 

This  is  the  Horderly  and  Woolliope  limestone  of  the  Silurian  rocks  (see  Sil.  Syst.  p.  217,  414,  419). 
M e shall  show  in  the  sequel  the  exact  position  of  this  limestone  in  Norway  and  Sweden,  where  it  contains 
the  same  species  of  Pentamerus,  which  in  Russia  is  represented  by  our  P.  borealis. 

2 We  may  here  further  mention  some  of  the  true  Upper  Silurian  molluscous  species  that  we  have 
recognised  in  the  collection  of  Mr.  Lyell.  Cytherina  alta  (very  near  to  C.  Balticd),  Terebratulu  Wilsoni, 
try pa  spheerica,  Pentamerus  {A  try  pa)  galeatus,  Lepteena  depressa,  L.  euglypha,  Orthis  canalis.  From  the 
work  of  Mr.  J.  Hall  we  may  further  cite  the  Wenlock  species  Spirifer  cardiospermiformis  and  Hypan- 
thocrinites  decorus  (see  Silurian  System,  p.  630,  672). 

Ihe  Tully,  Genessee,  Portage  and  Chemung  groups  of  Mr.  J.  Hall. 

M-  de  Vemeuil  recognised  these  good  British  types  in  a collection  brought  by  Mr.  Lyell  from  certain 
ec  s of  shale  at  Frostburg  in  Maryland  which  rest  directly  on  a bed  of  coal. 
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Judging  from  the  numerous  Orthoceratites  and  Trilobites  long  since  supplied 
to  us  from  the  British  colonies  of  North  America,  we  were,  indeed,  well  aware  that 
the  strata  to  which  we  affixed  the  term  Silurian  must  there  have  a very  wide  ex- 
tension ; and  this  general  point  was  sustained  by  the  publication  of  numerous 
Silurian  fossils  from  that  region  by  M.  de  Castelnau1.  But  even  whilst  we  write, 
new  data  crowd  upon  us  from  the  researches  of  Mr.  Logan  and  Captain  Bayfield, 
which  more  clearly  indicate  the  exact  nature  of  the  palaeozoic  succession  in  those 
regions,  and  show  us  how  analogous  it  is  to  that  of  Europe.  The  Lower  Silurian 
rocks  are  well-developed  at  the  Falls  of  Niagara  and  in  various  parts  of  the  Canadas 
and  Nova  Scotia,  where  they  rest,  it  appears,  on  gneissic  and  granitic  rocks,  just 
like  similar  beds  in  Scandinavia,  which  are  described  in  the  next  chapter.  The 
northern  side  of  the  Gulf  of  St.  Lawrence  is  composed  of  more  ancient  crystalline 
rocks,  whilst  the  Lower  Silurian  occupy  the  isles  of  Mingan  and  Anticosti.  In  the 
collections  made  in  these  islands  by  Captain  Bayfield,  we  were  delighted  to  recognise 
our  Russian  friends  Illamus  crassicauda,  Orthoceratites  duplex,  Spirifer  lynx  and  Lep- 
trena  Humboldti,  and  still  more  to  find  that  this  group  was  there  (as  in  England  and 
Scandinavia)  overlaid  by  limestones  containing  the  Pentamerus  oblongus.  Again, 
the  north  coast  of  Newfoundland  offers  a like  succession,  for  near  Norman  Cape 
the  Orthoceratites  duplex  and  Euomphalus  qualterlatus , both  characteristic  Lower 
Silurian  types  in  Russia,  are  associated  with  other  Orthoceratites  and  chambered 
shells,  some  of  which  are  allied  to  Nautili  and  Lituites,  as  in  the  Bay  of  Chris- 
tiania. The  same  enterprizing  naval  surveyor  (Captain  Bayfield),  has  further 
observed  the  junction  of  the  lowest  Silurian  deposits  with  the  subjacent  crystal- 
line rocks  along  a frontier  of  not  less  than  2000  miles,  or  from  the  Straits  of  Belle- 
isle  on  the  north-east,  to  the  end  of  Lake  Superior  on  the  south-west2 ; whilst  from 
this  grand  base-line,  an  ascending  succession  has  been  traced  eastwards  and  south- 
wards, through  Upper  Silurian  and  Devonian,  to  the  Carboniferous  deposits  of  New 
Brunswick  and  the  United  States. 

Extending  our  views  from  North  to  South  America,  we  have  to  thank  M.  Alcide 
d’Orbigny  for  a splendid  geological  work,  in  which  he  has  endeavoured  to  sketch 
out,  through  many  degrees  of  latitude,  the  great  subdivisions  of  the  Silurian,  De- 
vonian and  Carboniferous  series ; whilst  Mr.  C.  Darwin  had  long  ago  satisfied  us  of 
the  existence  of  Lower  Silurian  rocks  in  the  Falkland  Isles.  We  can  now  there- 
fore affirm,  that  throughout  the  western  hemisphere,  from  the  far  north  to  isles 

1 Systeme  Silurien  de  l’Amerique  Septentrionale. 

2 See  Memoir  read  before  the  Geological  Society  of  London,  March  1845. 
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almost  within  the  antarctic  circle,  the  palaeozoic  deposits  succeed  each  other  in  the 
same  order  as  in  the  British  Isles. 

By  our  own  researches  it  is  shown,  that  the  same  palaeozoic  order  extends  from 
the  typical  countries  of  Western  Europe  already  explored,  through  Scandinavia 
into  Russia,  and  thence  into  Asia.  In  justice,  however,  to  the  adventurous 
explorers  of  the  north-eastern  and  southern  parts  of  Siberia,  we  must  state  that  we 
owe  what  acquaintance  we  possess  of  those  lands  not  only  to  the  published  account 
of  Baron  Humboldt  and  Mr.  G.  Rose,  but  also  to  the  travels  of  M.  Adolph  Erman, 
M.  de  Tchihatcheff  and  Professor  Middendorff1. 

In  Hindostan,  so  eminently  British,  we  regret  to  say,  that  although  the  secondary 
rocks  of  that  district  have  been  to  some  extent  described,  and  the  tertiary  deposits 
on  the  south  flank  of  the  Himalaya,  with  their  extraordinary  fossil  contents,  have, 
in  the  hands  of  British  officers,  thrown  a flood  of  new  light  on  the  characters  of 
the  fauna  of  that  recent  period,  no  well-defined  and  precise  labours  have  yet  been 
devoted  to  the  older  rocks  of  the  vast  peninsula  of  India ; a fact  the  more  extra- 
ordinary, when  it  is  recollected,  that  without  such  researches  those  to  whom  the 
government  of  that  country  is  entrusted  can  never  really  distinguish  its  old  and 
true  coal  strata  from  those  of  comparatively  worthless  character. 

In  Africa,  particularly  in  its  southern  extremity,  we  are  acquainted  with  Silurian 
rocks  containing  characteristic  Trilobites  and  other  organic  remains,  though  in 
respect  to  their  details  and  succession  we  can  do  no  more  than  refer  to  what  we 
formerly  said  of  them  (see  Silurian  System,  p.  217.). 

Through  the  labours  and  collections  of  M.  Strzelecki  and  other  travellers,  we 
learn  that  in  Australia  there  are  deposits  loaded  with  fossils  analogous  to  those  of 
our  carboniferous  group,  one  of  which  approaches  to  the  Productus  antiquatus, 
another  is  a Conularia  very  near  to  C.  quadrisulcata,  and  these  deposits  repose  on 
strata  in  which  corals  of  Devonian  age  have  been  discovered. 

Lastly,  we  come  to  the  consideration  of  the  extensive  investigations  which  we 

1 M . A Erman  has  published  a geological  map  of  Siberia  and  several  Silurian  fossils  from  the  banks 
°f  the  Lena  in  57°  north  latitude.  (Archiv  fiir  Russland,  vol.  iii.  pp.  161  and  542.)  M.  Pierre  de  Tchi- 
hatcheff has  explored  the  higher  tracts  of  the  Altai  mountains  bordering  on  China,  from  the  Irtysh  river 
to  the  Yenisei,  where  he  observed  a copious  development  of  Devonian  and  carboniferous  rocks.  (Voyage 
Scientifique  dans  1’ Altai  Orientale,  &c.)  Professor  Middendorff,  after  thoroughly  exploring  the  Taimyr 
region  of  the  far  north,  has  retraversed  Siberia  to  the  extreme  south-east  or  to  the  Shantar  Isles  in  the 
Sea  of  Okhutsk ! and  has  shown  that  vast  tracts,  extending  over  the  Stanovoi  mountains  and  along  the 
Amur  frontier  of  China,  consist  of  carboniferous  and  other  palaeozoic  deposits,  with  granites,  greenstones 
and  metamorphic  rocks.  (See  Bull,  de  l’Acad.  de  St.  Petersbourg,  Dec.  1844.) 
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have  ourselves  made  in  Scandinavia,  European  Russia  and  the  Ural  Mountains. 
This  appeal,  we  have  no  hesitation  in  saying,  has  unequivocally  sustained  the 
conviction,  that  whilst  the  Lower  Silurian  is  there  the  lowest  fossiliferous  type, 
it  is  also  the  base  of  a series  composed  of  overlying  formations,  very  distinctly 
referable  to  the  Upper  Silurian,  Devonian  and  Carboniferous  groups.  We  may, 
indeed,  assert,  that  as  the  proofs  of  these  natural  divisions  there  extend  over  a very 
large  portion  of  the  earth,  and  in  a completely  unaltered  state,  so  are  they  still 
more  clear  than  those  offered  by  any  one  region  hitherto  examined.  In  the  north 
of  England,  for  example,  the  palaeozoic  succession  is  broken  ; for  the  Old  Red 
Sandstone  is  a mere  conglomerate  without  fossils,  and  although  the  Upper  Silurian 
rocks  are  copiously  developed  in  a slaty  and  subcrystalline  form  (the  beds  con- 
taining many  fossils),  the  place  of  the  Lower  Silurian,  with  the  exception  of  the 
uppermost  strata,  is  occupied  by  great  masses  of  chloritic  schist,  alternating  with 
countless,  contemporaneous  ribs  of  porphyry,  as  well  as  with  trappaean  conglome- 
rates and  slaty  beds  derived  mechanically  from  materials  of  igneous  origin1.  In 
Scotland,  where  the  old  red  formation  is  copiously  spread  out  in  sandstone,  shale 
and  conglomerates,  and  contains  many  ichthyolites,  it  is  void  of  mollusks,  and  the 
schistose  rocks  which  succeed  to  it  have  been  as  yet  but  obscurely  characterized 
as  Silurian  by  their  organic  remains,  though  certain  bands  with  trilobites,  corals 
and  other  fossils  have  been  observed  in  the  Galloway  hills,  which,  overlying  the 
older  grauwacke,  must,  we  think,  belong  to  the  Upper  Silurian  group2.  Even  in 
the  typical  Silurian  region,  where  the  stratigraphical  order  and  succession  are  so 
unequivocal,  the  Old  Red  Sandstone  contains,  as  before  said,  no  shells ; and  in 
Devonshire,  where  shells  abound  in  the  same  system,  no  fishes  have  been  seen  and 
a few  broken  portions  only  of  Silurian  rocks  have  recently  been  recognised  in  Corn- 
wall3. Again,  in  most  of  these  tracts,  as  well  as  in  the  Rhenish  provinces,  the 

1 See  Professor  Sedgwick’s  memoir  read  before  the  Geol.  Soe.  of  London,  March  1845. 

2 See  Professor  Sedgwick’s  memoir,  Proc.  Geol.  Soc.  vol.  iii.  p.  553.  Some  years  ago  Graptolites 
were,  indeed,  discovered  in  the  schists  of  Wigtonshire  by  Mr.  John  Carrick  Moore  (Proc.  Geol.  Soc. 
vol.  iii.  p.  277),  and  even  whilst  we  write,  we  have  seen  Orthoceratites  from  the  black  schists  of  St.  Mary’s 
on  the  southern  shores  of  Kircudbright,  recently  found  there  by  the  Earl  of  Selkirk,  which  are  unques- 
tionable Upper  Silurian  forms. 

3 By  the  discoveries  of  Mr.  C.  W.  Peach,  shells  and  fishes  apparently  belonging  to  the  uppermost  beds 
of  the  Silurian  system  have  been  recognised  between  Looe  and  Fowey  in  Cornwall.  Air.  Peach  indeed 
believes,  that  several  fossils  of  other  and  lower  formations  of  the  Silurian  system  also  occur  in  Cornwall  • 
but  the  very  imperfect  condition  of  these  bodies  and  the  absence  of  stratigraphical  order  have  hitherto 
prevented  very  decisive  identifications.  (See  31st  Report  of  the  Royal  Geol.  Soc.  of  Cornwall.) 


GENERAL  SUCCESSION  OF  DEPOSITS  IN  RUSSIA. 


7* 


palaeozoic  strata  are  for  the  most  part  in  such  a highly  disturbed  and  fractured 
condition  (sometimes,  indeed,  inverted),  that  their  true  symmetry  is  not  easily 
ascertained.  Such  difficulties  are,  in  truth,  much  increased  throughout  Western 
Europe  by  the  prevalence  of  rocks  of  igneous  origin,  through  whose  eruption  many 
dismemberments  and  alterations  of  the  strata  have  been  produced. 

Russia,  on  the  contrary,  being  a vast  region,  by  far  the  greater  portion  of 
which  has  been  singularly  exempted  from  all  such  igneous  agency,  is  found  to 
pie»ent  an  unaltered  succession  of  older  rocks,  whose  nature  we  shall  presently 
define,  by  considering  them  in  an  ascending  series  ; and  in  doing  so  we  hope,  not 
°uly  to  exhibit  the  distinct  development  of  the  earliest  sedimentary  strata  over  a 
very  wide  space,  but  also  to  point  out  that  certain  desiderata  not  supplied  by  other 
countries  are  there  clearly  furnished.  This  we  shall  endeavour  to  do,  first,  by 
developing  an  unequivocal  base-line  of  palaeozoic  existence  in  the  Lower  Silurian 
strata,  as  indicated  both  by  the  gradual  decrement  and  disappearance  of  vestiges 
of  animal  life  in  the  inferior  member  of  the  series,  which,  void  of  all  traces  of  the 
lowest  vertebrata  and  containing  fucoids  only  in  the  inferior  beds,  rest  upon  pre- 
existing crystalline  rocks  without  fossils ; secondly,  by  pointing  out  over  large 
territories,  the  co-existence  in  the  same  strata  of  the  fossil  fishes  of  the  Old  Red 
Sandstone  of  Scotland  with  the  shells  and  other  fossils  of  the  shelly  and  calcareous 
locks  of  South  Devon  and  the  Eifel1 — thus  demonstrating  that  they  constitute  one 
inseparable  natural  group ; and  thirdly,  after  describing  a peculiar  form  of  the  car- 
boniferous system  and  giving  a detailed  account  of  the  coal-bearing  tracts  in  the 
empire,  by  establishing  under  the  name  of  “ Permian”  a copious  series  of  deposits 
which  form  the  true  termination  of  the  long  palaeozoic  periods. 

This  last-mentioned  system  has  not  hitherto  obtained  the  attention  to  which  it 
is  entitled.  In  France  it  is  known  only  as  a deposit  of  red  sandstone  with  a few 
plants  ; in  Belgium  it  is  a mere  conglomerate  (the  “ Pene'en”  or  sterile  group  of 
M.  d’Omalius  d’Halloy).  In  England  and  Germany,  where  its  members  are  much 
more  expanded  in  the  form  of  red  sandstone  and  conglomerate,  magnesian  lime- 
stone, copper  slate,  &c.,  the  strata  have  never  received  a collective  name,  nor  have 
they  till  recently  been  united  as  a natural  group2,  distinguishable  from  the  inferior 

We  have  just  ascertained  from  M.  Vogt,  the  friend  of  Agassiz,  that  certain  remains  of  fishes  brought 
t>>  us  from  Gerolstein  in  the  Eifel,  belong  to  the  Old  Red  genera  Osteolepis  and  Coccosteus. 

Professor  Phillips  was  the  first  to  maintain,  that  the  fossils  of  the  magnesian  limestone  of  England 
uaht  to  be  classed  with  those  of  the  palaeozoic  rocks,  and  our  Permian  researches  confirm  his  view. 
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formations  by  peculiar  species,  though  connected  with  them  by  the  general  aspect 
of  their  fauna,  and  entirely  different  in  all  their  organic  contents  from  the  overlying 
or  triassic  system. 

Finding  that  this  supracarboniferous  group  was  not  only  spread  over  a region 
of  enormous  dimensions  in  Russia,  extending  from  the  Volga  to  the  Ural  Moun- 
tains on  the  east,  and  from  the  Sea  of  Archangel  to  the  southern  steppes  of  Oren- 
burg, but  that  among  certain  fossils  characteristic  of  the  Zechstein  in  other  parts  of 
Europe,  it  also  contained  many  new  species  of  shells  and  a fauna  somewhat  differing 
from  that  of  the  carboniferous  age,  we  have  ventured  to  apply  to  it  a collective 
name  derived  from  the  ancient  kingdom  of  Permia,  which  was  situated  in  the  centre 
of  the  vast  territories  overspread  by  these  deposits. 

In  strata  of  the  secondary  period,  Russia  is  much  less  rich  than  in  those  of  pa- 
leozoic date.  She  contains,  for  example,  no  masses  which  can  be  distinctly 
referred  to  the  New  Red  Sandstone  or  Trias ; for  wherever  we  have  attempted  to 
define  such  beds,  we  have  found  them  to  be  intimately  associated  with  those  of 
true  Permian  age1.  This  view  has  been  strengthened  by  the  entire  absence  of  the 
muschelkalk  in  Russia  proper ; one  small  and  dubious  representative  of  it  only 
having  been  observed  in  the  isolated  hill  called  Mount  Bogdo  (steppe  of  Astra- 
khan) . 

The  Jurassic  deposits  cover  detached  districts  of  Russia,  from  the  Icy  Sea  on 
the  north  to  the  Caucasus  in  the  south.  In  Russia  proper  they  exist  chiefly  in 
the  form  of  shales  and  sands,  which  are  exclusively  referable  to  the  middle  or 
Oxfordian  member  only  of  the  oolitic  or  Jurassic  series  of  other  parts  of  Europe  ; 
the  lias  and  lower  oolites,  as  well  as  the  Kimmeridge  and  Portland  or  upper  oolite, 
being  everywhere  wanting. 

Unlike  the  Jurassic,  the  Cretaceous  system  is  exclusively  confined  to  the  southern 
half  of  Russia,  where  it  often  presents  the  peculiar  characters  and  organic  contents 
of  the  white  chalk  of  other  parts  of  the  world,  and  in  some  tracts  the  equivalents, 
though  never  fully  developed,  of  the  greensand  strata. 

1 These  introductory  pages  being  among  the  last  printed  in  our  hook,  we  take  this  opportunity  of  al- 
luding to  a work  hy  Dr.  Kutorga  that  has  just  appeared  (2.  Beitrag  zur  Palseontologie  Russlands),  which 
from  the  form  of  certain  plants  therein  figured,  as  well  as  from  a shell  which  that  author  considers  to  be 
a Posulonomya,  might  lead  geologists  to  believe  in  the  existence  of  Trias  at  Kargala  near  Bielebei  in  the 
government  of  Orenburg.  We  cannot,  however,  admit  the  inference  of  Dr.  Kutorga  (and  of  his  fossils 
we  may  speak  in  the  Appendix  or  second  volume),  more  particularly  as  he  states,  on  the  authority  of 
Major  Wangenheim,  who  surveyed  the  tract,  that  the  fossil  beds  of  Kargala  lie  low  in  the  series  which 
we  have  demonstrated  to  be  of  Permian  age. 
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The  Jurassic  anti  cretaceous  rocks  of  Russia,  possessing  to  a great  extent,  wherever 
ave  examined  them,  the  same  mineral  and  zoological  aspect  as  in  the  British 

crv«/  n°  I:™  FfanCe  and  Germany’ thus  Present  the  strongest  contrast  to  the  sub- 
flanka  limestones  of  same  age  in  the  south  of  France,  Spain,  the  southern 

what  1°  L A1PS’  Italy’  GreeCe’  Ask  Min0r>  and  the  Caucasu®>  which  exhibit 
of  a f WS  een  termCd  the  Mediterranean  tyPe‘-  The  tertiary  deposits,  exclusive 
bed,  ZTr*  °f  Very  r6Cent  age’  are  m0St  exPanded  in  southern  Russia,  where 
forn  \ be  described  which  truly  represent  the  Eocene  and  Miocene  divisions,  the 

and  tT  aVlng!  U1  PartS)  tlie  very  same  structure  and  contents  as  the  London  clay, 
Sarv  ^ aUer  beinS’  iU  faCt’ the  extension  of  the  great  basins  of  Vienna  and  Hun- 
Terf  6arly  ^ n0t  6ntirely  deficient  in  marine  deposits  of  the  Pliocene  or  newer 
Sea  lai’yP!ri0d’  the  southern  extremities  of  Russia,  from  the  coniines  of  the  Black 

Asi^ti  n6  Sea  °f  Az°f  t0  the  CasPian  and  Aral  seas,  as  well  as  wide  tracts  of 
Ivin,’  i ^ CaUCaSUS>  are  imposed  of  deposits,  which  distinctly  over- 

rule 161OCeaniC  t6rtiarieS  Miocene  age,  are  completely  distinct  from  any  great 
Lit  , §1’0UP  hithert°  deSCdbed-  Uniformly  and  copionsly  charged  with  a 

of  the  nUmbei  °f  Species  of  sheIls>  more  or  less  similar  to  those  of  the  Caspian 
to  havP|!Sent  theSC  widely'sPread  accumulations  of  the  steppes  will  be  shown 
occuniL  6611  f°rmed  eXclusively  in  the  same  brackish  waters  that  must  once  have 
Direct'3!  T aS  large’ if  110t  lai’Ser’ than  the  present  Mediterranean  Sea. 
arran-emLL  f attenti°n  of  geologists  to  this  grand  feature  in  the  former 

attention  i°  ^ SU1'faCe  °f  the  gl°be  Whkh  haS  hitherto  almost  escaped  their 
Part  of  tr  D bendescribinS  certain  raised  bottoms  of  the  Northern  Seas,  the  first 
subacrn  W*b  conclude  with  an  account  of  the  last  scene  of  a long  series  of 

Oro.  ■ eP°sits,  traced  chronologically  from  the  period  of  the  earliest-formed 

a„  .i  H es!  to  that  in  which  the  shells  of  the  sea  were  to  a great  extent  the  same 
s those  now  prevailing. 

Se(jj  g sh°Wn  that  throughout  all  this  long  succession  of  deposits,  the  whole 
ntaiy  supeificies  of  central  Russia  (forming  nearly  one-half  of  the  continent 

hy  M.  von  Buell. 

6 See 

in  the  Ust  mem°’r  °f  Colonel  Helmcrsen  011  the  character  of  certain  shells  found 

views  (pp  30o  a8lmer  (Al’t'endix)-  The  discoveries  of  M.  Basinier  have  somewhat  modified  our 

Aralo-Caspian  Sea  } “““"““S  the  whole  area  which  wc  suPP°sed  to  be  occupied  by  the  brackish 
tiary  deposi  ; ftee  Appends  on  this  point,  and  also  for  some  important  facts  concerning  the  ter- 

friend  Mr  W w u S°Uth  C°aSt  °f  the  Bla°k  Sca’  aud  the  Plateaux  west  of  Ararat,  as  derived  from  our 
V'  • HaK>ilton,  M.P.,  Sec.  Geol.  Soc.  (see  Map,  PI.  VI.). 
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of  Europe)  has  been  disturbed  by  broad  undulatory  movements  only,  but  has  not 
been  subjected  to  great  disruptions,  nor  affected  by  any  intrusions  whatever  of 
igneous  matter  ; and  further,  that  all  the  deposits  from  the  oldest  to  the  youngest 
are  very  little  altered  and  in  many  instances  unsolidified,  we  then  tiansport  oui 
readers  to  the  Ural  Mountains  and  Siberia.  Ihere,  on  the  contrary,  we  indicate 
how  formations  of  the  same  age  as  those  which  in  European  Russia  are  slightly 
coherent  and  horizontal,  have  been  thrown  up  in  mural  masses,  broken  into  frag- 
ments, impregnated  with  minerals  and  often  inverted  in  their  order.  All  these 
pheenomena  occur  along  a grand  meridian  fissure  in  the  earth  s surface,  thiough 
which  copious  masses  of  igneous  matter  have  been  evolved  at  intervals  from  very 
remote  antiquity,  whilst  the  chain  has  undergone  elevation  and  even  impregnation 
with  gold  ores  at  a period  not  very  distant  from  our  own.  Although  we  naturally 
refer  to  such  disturbances  as  the  cause  of  the  great  change  that  the  sedimentary 
masses  are  there  found  to  have  undergone,  yet  in  describing  these  mutations,  a 
clear  distinction  is  drawn  between  the  ancient  crystalline  or  azoic  rocks  of  Scan- 
dinavia on  which  the  Silurian  strata  rest,  and  those  Uralian  metamorphosed  rocks 
which  often  to  a great  extent  assume  the  same  primary  characters  and  aspect. 

In  the  concluding  chapters  of  this  volume  we  take  a general  survey  of  the  super- 
ficial deposits  of  the  vast  region  of  the  Ural  Mountains  and  Siberia,  wherein  have 
been  found  the  abundant  remains  of  large  mammalia,  and  which  are  so  celebrated 
for  the  gold  ore  they  contain ; and  reasoning  from  geological  evidences  we  have 
endeavoured  to  delineate  certain  ancient  geographical  features,  at  a time  when  a 
large  portion  of  those  vast  regions  constituted  a continent,  inhabited  by  these  extinct 
mammals,  whose  destruction  will  be  shown  to  have  been  coeval  with  the  last  ele- 
vations of  the  Ural  chain.  On  the  other  hand,  we  adduce  our  reasons  for  believing, 
that  whilst  Siberia  and  the  Ural  were  above  the  waters,  Russia  in  Europe  must 
have  been  beneath  them  ; a conclusion  which  seems  necessary  in  order  to  render 
explicable  upon  rational  grounds  the  phenomena  of  the  great  Scandinavian  drift, 
by  which  all  the  low  countries  of  the  north  have  been  covered  by  far-transported 
materials.  Lastly,  after  an  account  of  that  singular  overlying  deposit  the  black 
earth  of  Russia  and  an  attempt  to  explain  its  origin,  followed  by  an  account  of  the 
present  causes  as  tending  to  produce  a change  of  the  surface,  whether  by  the  agency 
of  ice,  water,  alluvial  deposits,  or  the  elevation  of  land,  the  first  volume  is  con- 
cluded by  a short  resumd,  showing  to  what  extent  our  conclusions  are  borne  out 
by  an  appeal  to  such  extensive  observations. 
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fhe  second  volume,  or  Part  III.,  being  exclusively  devoted  to  the  description  of 
Organic  Remains,  necessarily  constitutes  the  great  mass  of  evidence  which  practical 
geologists  and  palaeontologists  will  require. 

This  brief  exposition  of  the  objects  we  have  laboured  to  attain,  will,  we  trust, 
suffice  to  enable  our  readers  to  judge  of  the  success  with  which  our  leading  views 
have  been  developed.  A few  years  ago  only,  when  unable  to  indicate  the  first 
created  animals,  or  the  exact  relative  places  occupied  by  some  of  the  earliest  forma- 
tions, we  were  compelled  to  trace  the  sequence  downwards  by  commencing  with 
deposits  previously  analysed,  proceeding  thence  to  those  of  anterior  date1;  but  now 
having  learnt  to  decipher  the  very  first  letters  in  the  long  records  of  animal  life, 


VVe  assume  a more  distinct  position  as  historians,  and  exhibit  in  their  natural  order, 
the  successive  organic  features  which  appear  in  the  stony  legend  of  the  earth,  from 
their  earliest  dawn  to  the  present  condition  of  the  planet. 

In  a word,  after  a patient  study  of  the  types  of  palaeozoic  life,  we  can  now 
arlessly  assert,  that  the  geological  history  or  sequence  of  the  earliest  races  of 
fossil  animals  is  firmly  established.  Its  truth  is  sustained  by  the  display  of  forms, 
which  mark  the  period  when  the  first  vestiges  of  life  can  be  discovered,  as  well  as 
the  following  successive  creations ; and  thus  whilst,  with  the  exception  of  one 
sacred  record,  we  can  truly  say,  that  the  origin  of  the  greatest  empires  of  man  is 
ne  m fable  and  superstition,  the  hard  and  indelible  register,  as  preserved  for 
out  inspection  in  the  great  book  of  ancient  Nature,  is  at  length  interpreted  and 
ead  off  with  clearness  and  precision. 

Passing,  however,  from  these  grand,  general  considerations,  to  which  we  may  be 
1 ardoned  for  alluding,  since  they  bear  so  directly  on  the  sublimity  and  truthful- 
ness of  geological  science,  we  now  proceed  to  the  special  objects  of  our  own 

undertaking. 


1 See  the  ' Silurian  System,’  and  the  plan  pursued  in  that  work  (passim). 
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SILURIAN  ROCKS  OF  SCANDINAVIA. 

The  Lower  Silurian  Rocks  of  Scandinavia  shown  to  form  the  true  base  of  all  deposits 
containing  Organic  Remains. — Their  relations  in  the  Territory  of  Christiania  to 
pre-existing  Gneissose  and  Granitic  or  Azoic  Rocks. — Norwegian  Sections  showing 
the  ascending  order  from  Lower  through  Upper  Silurian  to  Old  Red  Sandstone 
inclusive. — Intrusive  Rocks  associated  with  the  Palceozoic  Formations  distinguished 
from  those  which  have  affected  the  Azoic  Rocks. — The  chief  Palceozoic  Phenomena 
of  Sweden  explained,  and  the  Lower  Silurian  Rocks  of  various  localities  shown  to 
rest  upon  Granitic  Gneiss,  which  has  furnished  the  materials  of  their  lowest  stratum 
( Sections  of  Kinnekulle,  Lugnos,  Omberg,  Grenna,  Berg,  fyc.). — Upper  Silurian 
Group  of  England  perfectly  represented  in  the  Isle  of  Gothland. — Comparison  of 
the  Fossils  and  close  analogy  of  Lower  and  Upper  Silurian  Divisions  of  Scandinavia 
with  those  of  the  British  Isles. 

A GLANCE  at  our  Map  and  a few  words  of  explanation  from  ourselves,  will  at 
once  lead  the  reader  to  understand,  that  the  geologist  who  would  effectively  write 
a history  of  the  whole  series  of  sedimentary  deposits  that  encumber  the  surface 
of  Russia,  must  naturally  begin  with  a sketch  of  the  adjacent  Scandinavian  regions, 
which,  chiefly  occupied  by  highly  crystalline  rocks,  are  in  many  places  covered 
with  patches  of  ancient  strata  containing  organic  remains.  This  indeed  was  spe- 
cially called  for,  by  the  previous  works  of  Hisinger,  Wahlenberg,  Von  Buch  and 
Dalman,  whose  representations  of  organic  forms  had  long  ago  led  us  to  conclude, 
that  deposits  of  true  Silurian  age  existed  in  Sweden  and  Norway1.  Finding  that 
the  low  level  of  the  country,  and  the  mass  of  detritus  with  which  it  is  covered, 
prevented  our  detecting  junctions  between  the  lowest  known  sedimentary  deposits 


1 See  Silurian  System  passim. 
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and  any  crystalline  rocks  of  anterior  age  in  Russia,  it  became  indeed  essential, 

’at~  t0  writinS  our  first  Pages  of  the  history  of  succession  in  this  part  of 
we  should  see  and  describe  what  might  be  exhibited  amid  the  hard  and 
lands  of  Scandinavia,  of  the  absolute  contact  of  the  lowest  sedimentary  strata 
with  the  crystalline  rocks  of  that  region. 

°U  thlS  pomt  we  have  recently  convinced  ourselves,  by  clear  and  indisputable 
-ec  ions,  that  the  lowest  beds  charged  with  anything  like  animals  or  vegetables, 
'e  1 le  6Xact  equivalents  of  the  Lower  Silurian  strata  of  the  British  Isles,  and  that 
^ese  lave  been  distinctly  formed  out  of,  and  rest  upon,  slaty  and  other  rocks  which 
too-  ^nc^er°one  crystallization  before  their  particles  were  ground  up  and  cemented 
c°°et  6r  t0  comPose  the  earliest  beds  in  which  organic  life  is  traceable.  To  the 
crystalline  masses  which  preceded  that  palieozoic  succession  to  which  our  researches 
“°Stly  directed’  we  aPPly  the  term  “ Azoic,”  not  meaning  thereby  dogmati- 
) ° affirm,  that  nothing  organic  could  have  been  in  existence  during  those 
J >est  deposits  of  sedimentary  matter,  but  simply  as  expressing  the  fact,  that  in 

found* -aS  hUman  reSearches  have  reached,  no  vestiges  of  living  things  have  been 
°UUC  m them>  so  also  from  their  nature  they  seem  to  have  been  formed  under  such 
accompanying  conditions  of  intense  heat  and  fusion,  that  it  is  hopeless  to  expect 
u in  them  traces  of  organization1. 

the  stTOctur8  ^ ^ °b^eCt’  °n  this  occasion>  to  enter  further  into  the  details  of 
fundament-T  ^ Scandinavia  than  is  essential  to  sustain  the  accuracy  of  this  our 
wu:  i " we  wdl  now  merely  offer  a general  sketch  of  the  phenomena  on 

Wll,ch  0Ur  inferences  are  founded. 

Sur  . 16  ®candinavian  features  which  first  strikes  the  ordinary  observer  with 
°f  tlie  * ^ ^le  enormous  am°unt  of  crystalline  rock  that  occupies  the  surface 
helono- C°Un^r^  ^ ^ie  *‘erm  i^z°lc  rocks,  we  include  all  the  crystalline  masses 
tonic t>ln&  t0  aUC^ent  group  of  gneiss,  together  with  ancient  granitic  and  plu- 
c ^ . °C^S  which  they  have  been  invaded.  Those  who  wish  to  become  ac- 
var'lnte^  W*tb  tbe  var^ed  composition  of  these  rocks,  must  consult  the  works  of 
thos°US  aUtb°rS  ^r0m  fl10^  °f  V°n  Buch,  who  first  described  them  in  Norwray,  to 
ose  of  Keilhau,  who  in  the  same  country  has  recently  bestowed  so  much  labour 

age,  ilThkht?117’  11  may  be  Sa'd  tHat  th’S  W°rd  m'Sht  alS°  be  applied  t0  °ther  deP°sits  of  subsequent 
But  in  our"  ^ °rgamC  remains  are  also  obliterated,  and  thus  be  merged  with  the  Hypogene  of  Lyell. 
fessor  Phm  Sen!e  the  W°rd  aZ°ic  is  synonymous  with  pro -zoic,  or  before  recognizable  traces  of  life.  Pro- 
lpS  las  appiied  the  word  Hypozoic  to  the  same  rocks  which  we  term  Azoic. 
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upon  them.  Occupying  the  great  bulk  of  Sweden,  they  are  there,  even  whilst  we 
write,  undergoing  an  elaborate  survey  by  several  able  mineralogists,  who  following 
the  contortions  of  each  separate  mass,  are  now  laying  down  their  outlines  on  what 
may  be  termed  a lithological  map  of  that  highly  crystalline  country1. 

It  forms  no  part  of  our  object  to  describe  the  varied  mineral  features  of  the 
gneissose  rocks  of  Norway,  which  extend  westward  to  the  Ocean  and  eastward 
into  Sweden.  We  may,  however,  say  that,  on  the  whole,  they  very  much  resemble 
the  ancient  gneiss  of  Scotland  and  other  countries,  and  present,  in  many  tracts,  an 
almost  infinite  succession  of  felspathic,  quartzose,  micaceous  and  hornblendic 
laminae,  often  highly  contorted,  but  in  which  very  determined  strikes  are  perceptible 
over  large  tracts.  They  are  indeed  specially  distinguished  by  the  great  abundance 
of  granitic  veins  which  they  contain  ; the  phenomena  which  the  Scottish  philo- 
sophers Hutton,  Playfair  and  their  followers  took  such  trouble  to  indicate  in  the 
isle  of  Arran  and  other  localities,  being  here  laid  bare  in  thousands  of  examples. 
So  numerous  are  the  granites,  chiefly  rose-coloured,  which  with  countless  di- 
vergent veins  penetrate  the  gneiss  in  every  direction,  that  geologists  have  usually 
given  to  the  mass  the  name  of  granitic  gneiss.  These  azoic  rocks  are  also  in- 
truded on  by  numerous  bosses  and  dykes  of  greenstone,  and  in  some  districts 
contain  metalliferous  veins,  including  those  of  the  celebrated  silver  mines  of 
Kongsberg  and  the  cobalt  mines  of  Modun.  All  that  we  are  now  concerned  to 
state  is,  that  the  gneissose  masses  constitute  in  themselves  the  loftiest  mountains 
of  the  whole  region,  and  that  in  numberless  sections,  whether  exposed  on  the  sea 
shores,  on  the  sides  of  the  fiords  or  in  the  interior,  they  are  seen  to  constitute  a 


1 MM.  Forsellis,  Erdman,  Franzen  and  Troilius  have  already  finished,  but  not  yet  published,  a geo- 
logical map  of  various  provinces,  including  Dalecarlia,  which  through  the  obliging  directions  of  Baron 
Berzelius,  was  exhibited  and  explained  to  us  by  M.  Erdman.  Our  readers  may  have  some  conception 
of  the  detailed  labours  of  its  authors,  when  we  state,  that  granites,  gneissose  rocks,  mica  schists,  horn- 
blende rocks,  syenites,  greenstones,  jaspers,  porphyries,  &c.,  as  well  as  many  varieties  of  each  of  these 
classes,  are  distinguished  on  the  map  by  different  colours  and  marks.  Not  having  examined  in  detail 
the  tracts  thus  illustrated,  wc  are  not  able  to  say  to  what  extent  the  authors  of  this  map  have  distin- 
guished the  masses  of  azoic  age  from  certain  metamorphic  strata  which,  if  like  those  of  the  Christiania 
territory,  are  of  palaeozoic  age.  Their  “ flotz  ” limestones  and  sandstones  are  evidently  pakeozoic,  and  for 
the  most  part  Silurian.  Tire  chief  promontories  are,  however,  occupied  by  great  bands  of  gneiss,  the 
strike  of  which  varies  prodigiously,  and,  subjected  to  enormous  flexures,  range  in  one  district  east  and 
west,  in  another  north  and  south  with  many  intermediate  directions.  It  is  this  great  and  dominant  mass 
of  crystalline  granitic  gneiss,  that,  according  to  our  views,  is  anterior  to  everything  to  which  the  term 
palseozoic  can  be  applied. 
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^ ^ enoimous  thickness,  which,  containing  very  little  calcareous  matter,  is  in 

general  composition,  strike  and  position,  entirely  distinct  from  the  Silurian  strata 
by  which  it  is  overlaid. 

In  Norway  these  ancient  crystalline  rocks  rise  into  mountains  and  form  the 

n ,S  0t  tr0Ughs  °*  Palseozoic  strata,  which  have  in  their  turn  been  invaded  by 
granites,  syenites,  porphyries,  greenstone  and  trappeean  rocks  of  another  epoch 
e ns  take  the  territory  of  Christiania  as  an  example.  Rising  in  altitude  from 

si  1 1 °,  n°rth’  the  gneiSS  there  0CCUPies  the  rocky  and  barren  country  on  either 
e o tie  long  fiord  of  Christiania1.  The  mass  upon  the  west  extending  from 
ns  lansand  to  the  lofty  mountains  of  Bergen,  flanks  the  paleozoic  rocks  in  a 
vious  line,  extending  from  the  marine  bay  of  Lango  Sund,  by  the  east  of  Kongs- 
t rg,  and  thence  north-north-east  by  the  river  Drammen  and  the  western  sides  of 

ci  !!  6S  °*  Tyn  fiord  and  Rands  fiord.  The  eastern  gneissose  boundary  advan- 
g rom  Gottenburg  and  Sweden  to  Friederickstadt,  constitutes  nearly  all  the 

moun?-10Cku  °f  the  SaU  Water  fi°rd  °f  Christiania>  and  occupying  the 

am  called  Egeberg  to  the  east  of  that  town,  extends  to  the  north-north-east 
yr  Ule  eastern  side  of  the  great  lake  Miozen. 

su^6  Pal0eozoic  deposits  lie  in  a long  trough  between  these  crystalline  masses ; 
torv  nfpi™1  featUre§  bdng  Correctly  laid  down  in  the  geological  map  of  the  terri- 
and  we  1 utiail'a  dy  Professor  Keilhau2.  Minute  details  are  here  uncalled  for, 
this  palaso  ' ^ snnply  to  state,  that  by  making  two  transverse  sections  across 

broken  u i ^ ough  on  different  parallels,  we  found  that  although  extremely 
its  lowe*'  C 1 diversified  by  various  plutonic  rocks,  and  very  much  dislocated, 
members  consisted  of  quartzose  sandstone  and  hard  slaty  schists;  the 

Rev.  W Wlth  pleasure  thls  opportunity  of  expressing  his  obligations  to  his  friend  the 

volumes  will  be'f  G'S’’  Wh°  rel)eatedly  urged  him  to  visit  Norway,  and  in  whose  attractive  piscatorial 

mers  v °und  some  good  suggestions  and  many  interesting  geological  souvenirs.  (‘  Two  Sum- 
m In  or  way,  vol.  ii.  p.  150-) 

as  exhibited1’  ^ ^ pal£cozoic  succession  from  the  lowest  Silurian  to  the  Old  Red  Sandstone  inclusive, 
Scandin  ^ ^ SOUtbern  llarts  of  Norway,  was  read  by  Mr.  Murchison  before  the  General  Meeting  of 

in  their TolT  Phll0S°PherS’  ^ Christiania’  July  1844’  and  has’  we  believe,  been  published  by  them 
After  trav°  Ume  Wit^  an  exldanatory  woodcut  (essentially  the  same  as  that  which  we  give  at  p.  13) 
before  Sweden  in  the  same  summer  and  arriving  at  St.  Petersburgh,  Mr.  Murchison  there  read 

ing  the  relaH1361^  t S°Ciety  °f  that  MetroPolis>  a brief  outline  of  his  general  views  respect- 

previously  ° ^ Sliurian  r0cks  °f  Sweden  and  Gothlulld  tu  those  of  Russia  with  which  he  was 

Options  ha vo  r These  ldeas  are  n0W  essentially  embodied  in  the  text,  and  more  detailed  de- 

jeen  given  by  Mr.  Murchison  to  the  Geological  Society  of  London. 


12 


NORWEGIAN  SUCCESSION  FROM  LOWER  TO  UPPER  SILURIAN. 


former  visible  in  some  tracts  only,  as  at  Vigersund  on  the  Drammen,  the  latter 
being  the  well-known  fucoid  alum  shale  of  the  country  and  forming  the  prevalent 
base  in  the  Christiania  fiord.  These  lowest  strata  are  surmounted  by  black  lime- 
stones and  shale  charged  with  fossils,  which  leave  no  doubt  that  the  inferior 
group  represents  the  Lower  Silurian  rocks  of  the  British  Isles. 

Amid  a profusion  of  Trilobites,  some  of  which  are  of  new  species  and  have  been 
named,  but  not  figured  by  Dr.  Boeck1,  we  find  in  the  inferior  member  of  the  series 
(the  lowest  beds  of  which  contain  fucoids),  the  genera  Battus  or  Agnostus  (with 
Paradoxides  or  Olenus)  ; and  in  other  beds  Trinucleus  Caractaci,  Asaphus  Buchii 
and  A.  tyrannus,  with  various  Orthoceratites  and  other  chambered  shells,  and  some 
Orthidse,  including  the  O.  alternata  and  O.  virgata  ; all  forms  highly  characteristic 
of  the  Lower  Silurian  rocks  in  the  British  Isles.  With  the  latter  are  associated 
and  in  still  greater  abundance,  the  Illcenus  crassicauda 2,  Asaphus  expansus  and  Clue- 
let  es  (Favositcs)Petropolitanus,  Orthoceratites  duplex,  and  certain  remarkable  cir- 
cular bodies  related  to  Crinoidea,  the  Sphceronites  aurantium,  all  of  which  specially 
distinguish  the  Lower  Silurian  rocks  of  Sweden  and  Russia.  As  a whole,  these 

1 Of  the  forty-eight  species  of  Trilobites  (exclusive  of  a Battus)  enumerated  by  Dr.  Boeck,  many  of 
them,  it  must  be  stated,  are  named  from  mere  fragments,  which  circumstance,  skilful  naturalist  as  he  is, 
render  the  number  of  true  and  distinct  species  doubtful.  Without  distinguishing  the  genera  (and  we 
agree  with  him  that  many  of  the  generic  distinctions  hitherto  proposed  are  obscure  and  evanescent),  he 
ranges,  however,  certain  forms  around  common  types.  Judging  from  his  own  description  and  the  fossils 
we  examined  in  the  museum  of  Christiania,  we  should  say,  that  his  species,  Trilobites  el/ipticus  and 
T.  elegans,  are  what  we  should  call  varieties  of  Culymene  macrophthalma  and  C.  variolaris,  which  with 
Asaphus  caudatus,  T.  semilunaris  (Esmlc.),  Cahjmene  Blumenbachii  and  its  varieties  are  characteristic  of  the 
Upper  Silurian  strata  which  are  seen  in  the  Isles  of  Malmoe  and  Malmoe-kalv,  Long  Oen,  Holmestrand, 
&c.  All  the  other  Trilobites  cited  by  Boeck,  of  which  the  Illcenus  crassicauda  is  by  far  the  most  abun- 
dant, belong  to  the  Lower  Silurian  group,  wherein  also  occur  the  Asaphus  expansus,  four  species  of  Tri- 
nuclei, and  the  forms  which  range  round  Asaphus  Buchii  and  A.  tyrannus,  similar,  indeed,  to  varieties  with 
which  we  are  perfectly  familiar  in  Wales ; together  with  several  published  Swedish  species  of  Dalman, 
Wahlenberg,  &c.  (see  Gsea  Norvcgica,  1 Lief.  p.  138.) 

2 It  appears  that  the  Illcenus  perovalis  of  the  Silurian  system  (drawn  from  an  imperfect  specimen) 
is  identical  with  the  I.  crassicauda.  This  species  has  been  found  in  the  Lower  Silurian  rocks  of  Wales, 
since  Mr.  Murchison’s  work  was  written,  by  Mr.  Sharpe,  Prof.  Sedgwick,  and  the  officers  of  the  Ordnance 
Geological  Survey.  The  coral  Chcetetes  ( Fuvosites ) Petropolitanus,  so  very  characteristic  of  the  Lower 
Silurian  of  Russia,  has  also  been  detected  by  Prof.  Sedgwick  in  the  older  strata  of  North  Wales.  Phis 
and  other  facts,  showing  the  identity  between  the  Silurian  system  of  Great  Britain  and  Scandinavia,  have 
been  made  known  for  the  first  time  by  comparing  the  fossils  we  brought  back  from  Norway,  Sweden  and 
Russia,  with  those  collected  by  Professor  Sedgwick  and  described  by  MM.  Sowerby  and  Salter  (see  Table, 
Journal  of  the  Geol.  Soc.  vol.  i.  facing  p.  20).  The  other  results  of  the  comparison  of  other  species 
brought  by  us  from  Scandinavia,  with  the  Upper  Silurian  British  types,  will  be  spoken  of  in  the  sequel. 
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Lower  Silurian  rocks  of  Norway  have  very  little  of  the  arenaceous  character  which 
the  same  group  assumes  in  certain  tracts  of  Britain,  but  are  most  analogous  to  the 
schists  and  calcareous  flags  ot  Llandeilo,  where  those  masses  have  not  assumed  a 
slaty  structure.  This  lower  division  is  overlaid  by  shales  and  massive  coralline 
imestones  containing  many  of  the  typical  species  of  the  Wenlock  limestone  in  the 
ritish  Isles,  and  these  again  by  calcareous  flagstones  and  schists  which  from  their 
fossils  and  position  may  be  taken  to  represent  the  Ludlow  rocks. 

Though  packed  into  a narrow  band  of  no  great  vertical  dimensions,  the  Silu- 
nan  strata  of  Norway  are  thus  clearly  divisible  into  an  upper  and  lower  group, 
lese  groups  are  further  separated  from  each  other  by  a limestone  loaded  with 
entcimerus  oblongus,  which  fossil,  occupying  exactly  the  same  place  in  the  Wool- 
iope  or  Horderley  limestone  of  the  British  Isles,  and  lying  between  the  two,  may 
.mS’  according  to  the  natural  features  and  prevailing  fossils  of  each  country,  be 
classed  either  as  the  base  of  the  Upper  Silurian  rocks  or  as  the  uppermost  bed  of 
the  Lower.  The  Upper  Silurian  group  is  distinguished  by  the  Catenipora  escha- 
r aides,  C.  labyrmthica,  and  many  other  typical  species  of  corals,  as  well  as  by  a 
multitude  of  shells,  among  which  are  many  which  occur  in  rocks  of  the  same  age, 
both  in  the  British  Isles  and  in  the  Isle  of  Gothland. 

In  truth,  no  English  geologist  acquainted  with  the  organic  contents  of  the  Wen- 
lock  limestone  can  view  the  little  isles  of  Malmoe  Oen  and  Malmoe  Kalv  in  the 
ay  O Christiania  (which  we  examined  in  company  with  M.  Leopold  Von  Buch'), 
an  see  in  them  the  Calymene  Blumenbachii,  C.  macrophthalma,  C.  variolaris,  and 
0 er  rilobites  associated  with  the  Ltptama  depressa,  L.  euglypha,  Terebratula  reti- 
and  many  corals  most  familiar  to  him,  without  at  once  recognising  in  the 
upper  strata  the  distinct  representative  of  that  British  formation3. 

1 rJTL*  ♦ 

* W " eminerd  geologist  was,  like  ourselves,  at  the  Christiania  meeting  of  Scandinavian  savants  of  1844. 
and  B ^ -°  ^ ^ corals  ancl  shells  which  are  common  to  the  Upper  Silurian  of  Norway 

of  th  beCaUSe  tbe  Got!lland  list>  afterwards  given,  may  be  taken  as  the  best  sample  of  the  identity 

U ormations  in  Britain  and  Scandinavia.  We  cannot,  however,  avoid  noting,  that  besides  the  usual 
proy61  llumn  kraelnopods,  we  procured  from  M.  Keilhau  a specimen  of  the  Nucula  cingulata  (His.),  which 
8o\veSht0  1)0  identical  with  a shell  which  we  had  long  ago  obtained  from  Dudley,  but  which  Mr.  James 
our'fo  7’  Unable  Perfectly  satisfy  his  mind  concerning  its  relations,  had  refrained  from  describing  in 
Dudl°r7  WOrk  on  the  Silurian  System.  It  is  further  worthy  of  remark,  that  this  shell,  so  rare  at 
Phillip  ■ iaS  IMently  been  discovered  Pretty  plentifully  by  Mr.  Sharpe,  Professor  Sedgwick  and  Professor 
depressa  the  Upper  Silurian  rocks  of  Westmoreland,  near  Kendal,  and  is  there  associated  with  Leptana 
gkal  &C‘  We  thUS  SeS  the  ValUe  °f  n0t  omittinS  considerations  of  minute  pal*ontolo- 

another  ^ & Shdl  extremely  rare  in  onc  region  may  thus  become  a type  of  the  same  epoch  in 
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These  Lower  and  Upper  Silurian  rocks  constitute  one  inse- 
parable and  closely  connected  system.  Their  highest  member, 
composed  of  calcareous  flagstones  containing  the  Leptcena  lata,  a 
peculiar  Spirifer  and  a shell  closely  allied  to  Terebratula  Wilsoni, 
is  clearly  overlaid  in  the  mountainous  tracts  called  Ringerigge, 
to  the  west  of  Christiania,  by  red  quartzose  sandstone  and  shale, 
that  forms  a deposit  of  great  thickness  (perhaps  1000  feet)  litho- 
logically undistinguishable  from  the  Old  Red  Sandstone  of  the 
British  Isles,  its  summit  being  composed  of  a conglomerate  as  in 
the  Herefordshire,  Salop,  &c.  In  the  course  of  a rapid  survey, 
we  thus  obtained  evidence  of  a succession  from  Lower  through 
Upper  Silurian  to  the  Old  Red  Sandstone  inclusive.  In  a word, 
the  latter  formation,  with  great  tabular  masses  of  porphyry,  is 
thus  separated  from  the  ancient  gneiss  on  either  side,  and  occu- 
pies a lofty  tract  in  the  centre  of  the  trough,  having  the  Christiania 
fiord  on  one  side,  and  the  Steens  fiord  and  Drammen  on  the  other, 
both  of  w’hich  depressions  are  filled  with  the  Silurian  rocks  in 
question  (see  woodcut  and  note  1). 

In  the  Steens  fiord,  whither  we  first  went  in  the  company  of 
Professor  Keilhau  and  afterwards  with  Professor  Forchhainmer, 
we  wrere,  indeed,  truly  delighted  to  perceive  the  great  symmetry 
with  which  the  Upper  Silurian  flagstones  and  tilestones3,  per- 


Upper  Silurian 


Lower  Silurian 


1 Explanation  of  the  woodcut : — 

Old  Red  Sandstone — e.  Red  sandstone  and  conglomerate. 

{d.  Calcareous  flagstones,  &c. 
c.  Coralline  limestone  and  shale. 

{b.  Pentamerus  limestone. 
a.  Schists,  flags,  and  lower  sandstone, 
o.  Azoic  or  gneissose  rocks,  with  old  granite,  greenstone,  &c. 
r p.  Rhombic  porphyry  in  the  Old  Red  Sandstone. 

1 1.  Eruptive  and  trapprean  rocks  of  various  characters. 

2 Mr.  Murchison  takes  this  opportunity  of  acquainting  geologists  who  may  not 
have  attended  to  the  successive  development  of  his  ideas  on  classification,  that 
certain  red  tilestones  at  the  base  of  the  Old  Red  Sandstone  of  England,  which  from 
mineral  aspect  were  formerly  classed  with  that  formation,  he  has  for  some  years  con- 
sidered as  forming,  together  with  the  bone-bed,  the  uppermost  stage  of  the  Silurian 
rocks.  (Anniversary  Discourse,  Proc.  Geol.  Soc.  vol.  iii.)  He  had,  indeed,  from  the 
first  described  these  beds  as  being  charged  with  Upper  Ludlow  fossils  (see  Silurian 
System,  pp.  192,  602). 
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jectly  identical  in  aspect  with  those  of  Shropshire  and  Herefordshire,  rise  out  from 

eath  the  gieat  mass  of  OIcl  Red  Sandstone  of  Ringerigge  and  Krokleven.  In 

carrying  the  same  section  across  to  the  gneiss  range  on  the  west  bank  of  the  river 

^rammen,  the  upper  and  calcareous  coralline  formation  is  separated  from  the  black 

• ^durian  flags,  by  the  same  limestone  with  Pentamerus  oblongus,  which  forms 

B 6 mterrnediate  bed  between  the  Upper  and  Lower  Silurian  in  many  tracts  of  the 

utish  Isles.  These  very  clear  general  relations  are  illustrated  in  the  accompany- 
ing woodcut. 

_ whilst  we  thus  speak  of  the  undoubted  parallel,  which,  from  practice  in 
e ecting  the  equivalents  of  rocks  of  this  age,  we  have  been  able  to  establish 
en  ^le  different  members  of  the  Silurian  rocks  of  Norway  and  those  of  the 
ntis  Isles,  we  must  admit,  that  in  many  parts,  particularly  on  the  sides  of  the 
ays  of  Christiania  and  Drammen,  they  are  so  perforated " by  eruptive  rocks  of 
posterior  age,  that,  except  in  such  very  typical  localities  as  those  of  Steens  fiord 
and  Krokleven,  which  appear  to  the  left  of  the  accompanying  woodcut,  it  is  diffi- 
cult to  distinguish  a clear  order  of  superposition ; so  much  are  the  strata  thrown 
in  o un  u ations.  These  intrusive  rocks  (t),  whose  characters  and  the  effects  they 
pio  uce  upon  the  strata  they  have  invaded  were  long  ago  described  by  M.  von 
uch,  consist  of  granites,  syenites,  porphyries  (including  the  hyperite  of  that 
author),  greenstones,  amygdaloids,  &cd 

Perfectly  distinct  from  the  older  granitic  rocks  associated  with  the  gneiss,  these 

tl  ^ ma&S6S  aie  now  demonstrated  by  our  observations  to  be  of  younger  age 
t e Old  Red  Sandstone,  and  they,  therefore,  play  the  same  part  in  geological 
y as  toieat  masses  of  the  trappean  rocks  of  English  authors.  Whether  they 
6 diyided  into  two  groups  of  different  age  protruded  at  different  periods  to 
surface  is  more  than  our  limited  time  enabled  us  positively  to  determine ; but 
may  be  lemarked,  that,  with  the  apparent  exception  of  the  large  crystalled  por- 
P yry  of  Ringerigge  (p  of  woodcut  and  rhomb-porphyr  of  Von  Buch),  we  nowhere 
saw  any  of  those  contemporaneous  porphyries,  greenstones,  and  other  stratified 
'gneous  masses  which  are  so  abundantly  interlaminated  with  the  Silurian  rocks 
(pai  ticularly  the  lower)  throughout  large  districts  in  the  British  Isles,  where  in 
expanding  such  deposits  they  often  necessarily  obliterate  the  organic  remains,  and 

the  ri_ht  r}iead,er  may  form  his  idea  of  these  infusions  from  the  representation  on  a small  scale  towards 

a twentieth  Jr®  °f  the  woodcut-  though  it is  not  pretended  that  the  section  (woodcut,  p.  13)  exhibits 
portion  of  the  intrusions  and  flexures. 
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give  to  the  sedimentary  masses  a peculiar  and  subcrystalline  character.  Of  such 
eruptive  rocks  contemporaneous  with  the  Silurian  and  older  palaeozoic  strata,  we 
shall,  however,  hereafter  treat  in  describing  the  Ural  Mountains.  Here  we  simply 
note  their  absence,  as  accounting,  in  some  measure,  for  the  small  vertical  dimen- 
sions of  the  Silurian  formations  of  Norway  which  have  evidently  been  accumulated 
in  a sea  that  has  been  exempted  from  those  contemporary  igneous  evolutions,  which 
in  many  other  tracts,  have  naturally  tended  to  swell  the  thickness  of  the  ancient 
formations. 

The  mineral  changes  however  produced  by  the  eruptive  rocks  upon  the  Silurian 
beds  of  Norway  are,  indeed,  as  beautiful  and  striking  as  in  any  region  that  we  ever 
examined.  Thus  in  the  tracts  north-west  of  the  Steens  fiord  and  in  the  Solvsherg, 
where  igneous  rocks  protrude,  it  may  be  said,  that  the  black  shales  (Lower  Silu- 
rian) are  changed  into  hard  subcrystalline  schists  (the  Harte  Scliiefer  of  Keilhau, 
or  Kiesel  Schiefer  of  the  Germans) ; but  however  altered,  the  original  character 
of  the  stratum  is  discernible,  and  fossils  are  found  in  it  at  intervals.  On  the  left 
bank  of  the  Drammen,  opposite  Vigersund,  a lower  fucoid  sandstone  in  contact 
with  greenstone  becomes  a quartz  rock.  At  the  town  of  Drammen,  eruptive 
rocks  of  granite  and  greenstone,  apparently  passing  into  each  other,  exhibit  in  the 
adjacent  escarpments  fragments  of  highly  altered  micaceous  red  sandstone  (Old 
Red)  and  Lydian  stone,  surmounted  by  and  included  among  amygdaloids.  At 
Djelebeck  or  Jelebeck,  to  the  north  of  Drammen,  granite  forming  the  hill  called 
Paradis-backen,  throws  off  the  Pentamerus  limestone,  which  though  metamorphosed 
into  a saccharoid  marble  and  charged  with  garnets  in  the  neighbourhood  of  the 
granite,  becomes  less  and  less  altered  as  it  recedes  from  that  rock,  and  then  con- 
tains its  usual  fossils1. 

Following  the  same  bands  of  younger  granitic  and  porphyritic  rocks  to  the 
south,  they  are  seen  to  spread  out  and  occupy  nearly  the  whole  of  the  southern 
portion  of  the  palaeozoic  basin,  crowning  considerable  heights,  and  extending  into 
the  promontories  on  either  side  of  Laurvig  and  Fredricksvarn.  There  they  form 


1 We  examined  this  altered  rock  with  our  friend  Professor  Forchhammer,  who  thus  writes  of  it : — “ This 
impure  limestone  contains,  besides  carbonate  of  lime,  some  carbonate  of  magnesia,  alumina,  oxide  of  iron 
and  silica.  The  compact  carbonate  of  lime  has  assumed  a granular  form  and  has  become  white  marble  ; 
the  magnesia  has  lost  its  carbonic  acid,  and  has  combined  with  lime  and  silica  to  form  the  mineral  tremo- 
lite ; and  the  oxide  of  iron  has  combined  with  alumina,  lime  and  silica,  to  form  greenish  and  beautifully 
crystallized  garnets.” — Trans.  Brit.  Assoc,  for  1844,  p.  165. 
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nearly  the  whole  of  a crystalline  country  like  Cornwall1,  in  which  the  eruptive 
rocks  constituting  the  chief  masses  have  left  mere  remnants  only  of  the  palaeozoic 
rocks  at  a few  places  on  the  flanks.  The  knolls  around  Fredricksvarn  are,  in 
truth,  quite  analogous  to  many  Cornish  granitic  hills  which  have  been  shown 
similarly  to  penetrate  strata  chiefly  of  the  age  of  the  Old  Red  Sandstone,  &ca. 

But  to  return  to  the  metamorphosed  Silurian  strata : wre  lastly  observed,  in  com- 
pany with  Professor  Forchhammer,  that  at  the  foot  of  the  Egeberg  near  Christiania, 
where  the  Lower  Silurian  alum-slate  is  pierced  by  greenstone,  it  is  converted  into 
a micaceous,  quartzose,  crystalline  rock,  to  a considerable  extent  resembling  the 
°ld  gneiss  of  the  adjacent  mountain.  Here,  however,  as  in  another  example  at 
the  fortress  of  Christiania,  and  in  every  other  case  where  true  palaeozoic  strata  have 
been  transmuted  by  igneous  agency,  the  observer  can  follow  the  beds  from  the 
points  of  contact  where  they  are  crystalline,  until  receding  from  the  disturbance, 
the  strata,  as  they  unfold,  first  appear  as  mere  indurated,  black  and  contorted 
schists,  and  then  passing  in  a short  space  into  the  dark  and  calcareous  Silurian 
shale  of  the  bay,  are  overlapped  by  its  fossiliferous  limestones3. 

Developing  elsewhere  more  precisely  the  nature  of  these  phenomena  of  meta- 


1 ,p}le  . . 

ral  ' “ramt'iC  rock  Fredricksvarn  with  its  zircons  is  a beautiful  crystalline  rock  loaded  with  mine- 
including  magnetic  iron  ore  and  labrador  felspar,  with  the  new  species  Polymenite,  Jllceolite,  &c. 
should  ^rea^n®  Ural  Mountains,  we  shall  have  occasion  to  express  a wish  that  distinctive  terms 

from  th  ^nen  t0  eruPtive  rocks  of  age  posterior  to  the  palaeozoic  strata,  in  order  to  distinguish  them 
^ granites  associated  with  gneiss.  Foreign  geologists  naturally  enough  object  to  the  use 

wor  trappean  as  sometimes  applied  to  the  newer  group,  which  in  truth  includes  granites ; and  as 
it  ‘ ln  St’riC*'  ra‘neralogical  sense,  as  well  as  greenstone,  occurs  in  the  older  plutonic  division  also, 
c ear  that  some  term  should  be  adopted  to  mark  the  age  of  the  eruption  of  each  class,  since  there  are 
granites  and  syenites  of  different  ages.  We  might  venture  to  suggest  for  this  purpose  such  names  as 
° o-p  utonic , Palceo-plutonic,  &c.,  which,  if  approved,  might  be  extended  to  Mezo-plutonic,  &c.,  as  more 
precisely  defining  the  age  of  eruption  than  the  terms  hitherto  used.  In  our  general  Map,  PI.  VI.,  all  these 
^ linger  granites  younger  than  the  azoic  rocks  are  necessarily  grouped  under  one  colour  and  letter.  In 
Map,  however,  of  the  Ural  Mountains,  the  granites  are  distinguished  from  the  greenstones  and  ser- 
pentines by  separate  marks. 

^ Since  the  publication  of  various  memoirs  by  Professor  Sedgwick  and  Mr.  Murchison,  Sir  H.  T. 
a Beche  and  Professor  Phillips  (including  the  work  on  palseozoic  fossils  of  the  last-mentioned  author) 
'rtam  fossil  remains,  supposed  to  be  Silurian,  have  been  discovered  in  Cornwall  by  Mr.  Peach  and  other 
P ^ons:-  (See  Ann.  Report  Roy.  Geol.  Soc.  of  Cornwall,  1844,  p.  7.) 

has  memoir  by  Mr.  Murchison,  containing  more  detailed  views  on  the  structure  of  Norway  and  Sweden, 
by  P 6 fH  COtmnunicated  to  the  Geological  Society  of  London,  in  which  it  was  shown  how  the  able  memoir 
our  ° SSSOr  bbrchhammer  on  the  chemical  changes  from  fucoid  schists  into  gneiss-like  rocks  bears  upon 
'lews.  (See  Report  to  the  British  Association  for  the  Advancement  of  Science,  1844,  p.  155.) 
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morphism,  we  now  allude  to  them  merely  to  show,  that  although  quite  alive  to 
their  value  (and  our  account  of  the  Ural  chain  will,  we  trust,  sufficiently  prove 
this),  we  still  see  a clear  distinction  between  such  palaeozoic  changes  and  a pre- 
vious metamorphism  of  the  azoic  rocks. 

But  if  the  examination  of  Norway  alone  sufficed  to  lead  us  to  entertain  this  opi- 
nion, we  were  still  more  fortified  in  it  by  the  survey  of  Sweden,  to  the  considera- 
tion of  which  we  now  proceed. 

Silurian  Rocks  of  Sweden  and  their  relations  to  the  older  Crystalline  Rocks. — In 
the  following  short  outline  of  some  prominent  features  of  the  geology  of  Sweden, 
we  will  first  describe  the  relations  of  the  Lower  Silurian  group  to  the  subjacent 
crystalline  rocks,  as  they  appeared  to  us  in  a traverse  from  Gottenburg  to  Stock- 
holm1, and  will  afterwards  advert  to  the  fossiliferous  distinctions  of  the  Upper 
Silurian  group  of  Gothland. 

In  the  hills  of  Hollaberg  and  Hunneberg,  to  the  east  of  the  Falls  of  Trolltuetten, 
which  are  covered  by  a thick  mass  of  trap  rock  (basaltic  greenstone),  one  subordi- 
nate member  only  of  the  Silurian  series  is  visible,  namely,  the  alum-slate ; but  no  one 
who  knows  from  numerous  other  sections,  that  this  band  is  very  near  the  Silurian 
base,  can  glance  his  eye  over  the  lower  adjacent  lands,  all  composed  of  gneiss  and 
granitic  rocks,  or  look  up  from  the  latter  as  they  appear  on  the  banks  of  the 
river,  near  the  Falls  of  Trollhsetten,  without  being  convinced,  that  the  horizontal 
band  of  black  schistose  Silurian  rock  lies  above  the  crystalline  granitic  rocks  of 
the  low  country,  though  the  absolute  junction  of  the  two  is  hidden  by  a talus  of 
detritus. 

Advancing  to  the  next  Silurian  oasis  at  Kinnekulle  and  the  hills  of  Billingen, 
the  same  general  relations,  of  a low  surrounding  country  of  gneiss  and  granite,  to 
high  tabular  plateaux  of  horizontal  Silurian  strata,  usually  capped  by  trap,  present 
themselves  to  the  traveller.  In  ascending  the  hills  of  Kinnekulle,  from  the  flat 
gneissose  country  of  Lidkoping,  he  is  no  sooner  above  the  low  level  of  those  crystal- 
line rocks,  than  he  meets  with  a terrace  composed  of  quartzose  sandstone,  already 
mentioned  as  frequently  forming  the  lowest  Silurian  stratum  in  Scandinavia.  This 
rock,  here  arranged  in  beds  from  a few  inches  to  a foot  and  a half  thick,  is  light- 

1 In  this  journey  Mr.  Murchison  was  accompanied  by  that  excellent  naturalist.  Professor  Loven  of 
Stockholm,  through  whose  acquaintance  with  the  country,  and  references  to  the  works  and  map  of  Hi- 
singer,  it  was  easy  to  select  the  points  for  examination  by  which  the  question  of  true  protozoic  succession 
could  be  best  determined. 
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S'rey,  whitish  and  fine-grained,  in  parts  freckled  with  ferruginous  stains,  and 
assumes,  at  intervals,  a quartzose  character,  with  divisions  of  chloritic  shale.  Its 
lowest  beds,  or  those  which,  as  we  shall  presently  show,  rest  upon  the  adjacent 
gneiss  of  the  valleys,  are  not  here  visible,  owing  to  a talus  of  detritus,  but  in  those 
which  are  visible,  we  found  branching,  fucoid-like  bodies.  This  sandstone  is,  in 
fact,  seen  to  constitute  the  prevalent  base  of  all  the  Silurian  strata,  and  in  the  hill 
°f  Kinnekulle  is  surmounted,  first,  by  the  black  alum  schist  and  limestone  ; next 
y red  Orthoceratite  limestone;  and,  lastly,  by  Graptolite  schists  with  some 
calcareous  courses  and  Orthoceratites.  Though  irregularly  denuded  over  a very 
considerable  area,  the  Orthoceratite  limestone  (c)  of  the  following  woodcut  occu- 
pies a prominent  step  on  the  sides  of  the  plateau,  and  standing  out  high  above 
t ie  surrounding  gneiss,  is  in  its  turn  covered  by  black  schists  ( d ),  through  which 
a point  of  basaltic  trap  (t)  has  pierced,  occupying  only  a small  upper  portion  of 
t ie  central  part  of  the  tract.  In  descending  from  this  summit  (whereon  a few 
northern  erratics  occur),  we  w^ere  much  struck  with  the  perfect  symmetry  of  the 
Lower  Silurian  beds.  To  the  north,  or  on  the  side  of  the  Wenern  lake,  the 
crystalline  and  gneissose  rocks  being  in  a depression,  the  fucoid  sandstone 
ranges  down  to  the  water-edge,  surmounted  by  the  alum-slates,  but  as  you  pass 
o\ei  the  hill  of  Kinnekulle  to  the  hamlet  of  Liet,  upon  its  south-eastern  face, 
ie  gneiss  is  again  seen  to  present  exactly  the  same  inferior  relations  to  the 
ower  sandstone  as  on  the  western  side.  At  this  spot,  as  here  represented,  the 
section  is  much  more  clear  and  explicit.  The  Orthoceratite  limestone  (c)  is 
s n mgly  developed  by  extensive  quarries,  which  form  the  first  great  steppe-like 


N.  HILL  OF  KINNEKULLE.  1*. 
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ceratites),  and  passing  over  the  beds  of  alum-slate  and  black  limestone  (Z>),  with 
their  Trinuclei,  Paradoxides  or  Olenus,  Agnosti,  &c.,  the  fucoid  sandstone  (a)  is 
there  seen  in  horizontal  masses,  perfectly  conformable  to  all  the  overlying  strata, 
and  distinctly  superposed  to  the  gneiss  below  (o).  For,  though  the  absolute  junc- 
tion of  the  sandstone  and  gneiss  is  not  seen,  the  two  rocks  are  within  a hundred 
paces  of  each  other,  and  without  the  slightest  indication  of  any  other  substance 
between  them.  Now  the  gneiss  is  here  not  merely  in  a lower  position  than  the 
contiguous  sandstone,  hut,  besides  its  crystalline  structure,  is  at  once  seen  to 
belong  to  rocks  of  an  entirely  different  class,  and  to  be  quite  independent  of  the 
overlying  Silurian  formation.  In  short,  the  one  must  have  assumed  its  direction 
and  structure  before  the  other  was  accumulated.  Denuded  in  large  rounded  pro- 
tuberant bosses,  the  gneiss,  as  laid  bare  in  numerous  places,  consists  of  fine  alter- 
nating layers  of  felspathic  and  quartzose,  black,  white  and  pink  colours,  which 
having  a strike  that  varies  from  magnetic  north  and  south  to  north-west  and 
south-east,  are  either  vertical,  or  dip  at  angles  of  70°  and  80°  to  the  east  or  west. 

In  offering  the  above  woodcut  to  explain  these  relations,  we  apprehend  that  we 
have  already  said  enough  to  convince  our  readers,  that  the  gneiss,  including  many 
varieties  to  which  it  is  not  now  our  intention  to  allude,  must  be  considered  the  fun- 
damental rock  of  Sweden,  which  existed  and  was  even  highly  inclined,  contorted 
and  crystallized  before  the  very  lowest  Silurian  beds  began  to  be  formed. 

But  if,  after  examining  the  section  of  Kinnekulle,  we  could  have  entertained  any 
doubt  on  this  point,  it  would  have  been  dispelled  by  what  we  saw  in  other  locali- 
ties, where  the  lowest  of  the  Silurian  or  protozoic  strata  are  not  only  absolutely 
superimposed  on  the  granitic  gneiss,  but  are  proved  to  have  been  derived  from  it, 
and  composed  of  its  very  materials,  We  saw  the  first  example  of  this  phsenomenon 
at  Lugnos,  near  the  northern  end  of  the  Billingen  Hills,  where  the  Lower  Silurian 
beds  (as  at  Kinnekulle),  being  deprived  of  their  cover  of  basalt,  which  has  pro- 
tected them  from  denudation  over  a considerable  area  to  the  south,  are  worn  down, 
so  as  only  to  exhibit  their  lowest  portion,  the  alum-slate  (&)  being  partially  visible 
above  the  slopes  of  the  rising  ground,  and  the  fucoid  sandstone  («)  lying  beneath 
it,  as  expressed  in  this  section. 

LUGNOS.  iii- 

S.  Erratic  Blocks. 
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Here,  at  least,  there  can  be  no  ambiguity  ; for  the  whole  of  the  adjacent  low 
tract  is  composed  of  rolling  hillocks  of  granite  or  granitic  gneiss,  which  assume 
actly  that  appearance  of  bell-shaped  masses,  so  happily  illustrated  by  M.  von 
’ and  which  we  have  endeavoured  to  represent  in  the  preceding  woodcut, 
one  spot,  we  tiaced  the  granitic  gneiss  to  within  a few  yards  of  certain  quarries 
ittle  above  it  which  have  been  largely  worked  for  millstones.  The  upper  beds, 

witl^S^n^  Sant^ones  ^lose  to  which  we  have  previously  alluded,  alternate 
gteenish-grey  shale ; but  in  passing  downwards  they  become  a hard,  dark- 

st  ' ' ^errrUb'nous  and  siliceous  grit,  beneath  which  is  the  band  worked  for  mill- 
s ones.  The  latter  (a'  of  the  preceding  woodcut)  is,  in  truth,  nothing  but  a pink- 
^ red,  lecomposed  gianite  or  granitic  gneiss,  in  which  the  felspar  and  quartz  are 
aggiegated  into  a mass  completely  resembling  the  Arkose  of  Brongniart.  Though 
ere  evidently  constituting  the  true  base  of  the  Silurian  system,  this  rock,  resting 
°n  t ie  granitic  gneiss  of  Sweden,  could  scarcely  be  distinguished  in  mineral  cha- 
racters from  an  Arkose  of  tertiary  age  in  Central  France,  which  we  saw  many 
years  ago ; so  essentially  do  sedimentary  rocks  of  different  age  resemble  each 
other  when  constructed  out  of  similar  crystalline  materials*.  (See  Lyell  and 
Murchison,  Ann.  des  Sciences  Naturelles,  Oct.  1629.) 

Again,  in  exploring  the  eastern  shore  of  the  great  Wettern  Lake,  to  the  south  of 
a stena,  among  the  phenomena  of  great  interest  to  which  we  shall  elsewhere 
a vejt , we  found  that  along  the  steep  shores  of  the  Omberg,  one  of  the  few  hills 
m °Ut  16rn  Sweden  where  the  granitic  gneiss  occupies  a tract  of  any  considerable 


rocks  that  H *1°  rn°U'  uistructive  or  truly  original  description  of  the  structure  and  form  of  granitoid 
the  Berlin  A l " ^ ^ em^lacec^  *n  Baron  Leopold  von  Bach’s  recent  memoir  in  the  Transactions  of 
that  the  st  '•  ' ,C’c’eDCes'  1842.  We  have  also  great  pleasure  in  saying,  that  we  think  it  is  probable 

friction  b t ° !>  £ranb‘c  rocks  may  in  some  instances  be  referred  (as  M.  von  Buch  suggests)  to  the 

C mcnement  of  overlying  masses  over  underlying  domes  of  granite  as  resulting  from  struc- 
tural  conditions.  (See  pp.  540  el  scq.) 

geoloo-'  -i  r k°'en  caPed  our  attention  to  a passage  in  the  Swedish  works  of  Hisinger,  wherein  that 
*o  low  \ ° C1  " t'leSC  m histone  quarries,  though  in  his  time  they  were  probably  not  worked  down  to 
Billin„  T °'e  aS  at  prcSent"  " e ma}'  further  state,  that  this  author’s  maps  and  sections  of  the  strata  of 
that  then>  ^ **  °f  Kmnekulle  hdl  Lower  Silurian),  are  very  faithful.  On  visiting  Lugnos,  we  found 

Lard  ark  'T"llsl0"OS  were  sPbt  off  by  horizontal  fractures  from  vertical  cylindrical  columns,  cat  out  of  the 
surface  mo'  ^ * 18  WOrthy  of  remark,  that  in  its  separation,  this  regenerated  rock  flakes  off  with  a 
been  derived  ^ imitatin^  the  subjacent  crystalline  mass,  from  which  it  has 

detached  * l V?  ^ °Pposite  woodcut,  in  which  the  granitic  rock  is  seen  to  exfoliate  in  situ,  leaving 
M.  von  Bueh'a  r°1<  al  f™Sments  of  its  surface-  and  thus  forming  the  commencement  of  the  felsen-meer  of 
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height,  the  relations  of  the  Lower  Silurian  strata  are,  if  possible,  still  more  strongly 
indicative  of  their  having  been  derived  from  the  adjacent  pre-existing  crystalline 
rocks.  Details  of  these  features  would  he  here  misplaced,  and  we  shall  therefore 
offer  a few  words  only  upon  them. 

The  Orthoceratite  limestone  is  largely  quarried  at  the  village  of  Borghamm,  near 
the  northern  end  of  the  Omberg ; but  by  coasting  that  mountain  in  a boat  along 
its  western  face,  the  granitic  rock  of  which  it  is  composed,  is  seen  to  occupy  the 
whole  surface  for  some  distance,  in  cliffs  rising  to  400  or  500  feet  above  the  lake. 
In  about  a mile,  however,  broken  masses  of  the  Lower  Silurian  rocks  (6  and  c) 
occur  in  nearly  vertical  positions,  plastered  as  it  were  against  the  great  wall  of 
crystalline  rock  (o),  as  represented  in  this  sectional  drawing.  Still  further  on,  or 

THE  OMBERG.  2*. 
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Mulskrederna  (a  great  fall  of  rock.) 


southwards,  the  chief  mass  of  granitic  gneiss  retires  somewhat  inland,  laying  open 
combs  upon  its  inclined  surface,  and  in  these  are  very  considerable  masses  of  Lower 
Silurian  strata  with  an  occasional  Orthoceratite,  but  with  little  calcareous  matter 
and  few  fossils.  These  strata  occupy  a considerable  thickness,  both  in  a slightly 
inclined,  almost  horizontal  terrace,  and  also  in  vertical  and  highly  inclined  positions, 
as  represented  in  the  above  woodcut.  The  inclined  strata  ( b and  c ) are  chiefly 
composed  of  soft  argillaceous  shale  entirely  unaltered,  even  when  they  are  in  abso- 
lute contact  with  the  granitic  rocks,  and  in  them,  and  also  in  certain  alternating 
courses  of  calcareous  grit,  are  many  included  small  pebbles  and  fragments  of  the 
crystalline  rock.  Pacing  across  the  edges  of  one  group  only  of  these  beds  near 
their  southern  extremity,  where  the  mass  of  the  granitic  rocks  retires  inland,  and 
which,  as  above  exhibited  (towards  the  right-hand  of  section),  are  inclined  at  about 
35°  to  the  north  for  upwards  of  800  paces,  their  lower  part  ( b ) consisting  of  black 
shale  (alum-slate)  wholly  unaltered,  we  came  to  the  lower  fucoid  sandstone  (a). 
Here  again  there  could  be  no  misgivings ; for  this  sandstone  having  been  consi- 
derably eroded  and  worn  away  by  the  stormy  action  of  the  waters  of  the  lake,  the 
lower  granitic  gneiss  beneath  it  (o)  has  been  exposed  as  a nucleus,  around  which  the 
white,  sandy  and  regenerated  sandstone  (a,  a)  has  been  wrapped,  and  is  still  in  a 
wholly  unaltered  state. 
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se  facts  completely  demonstrate  what  we  are  contending  for,  that  the  granitic 
befo  an^  assoc*a*;ed  rocks  of  Sweden  formed  the  solid  materials  of  that  country 
tiie°r?  tllG  eaibest  vestiges  of  palaeozoic  deposits  were  called  into  existence.  Nay, 
adl^  rt*iei  P10ve,  that  as  the  Lower  Silurian  strata  in  question  which  are  actually 
shale  t0  ^ian^^C  rocbs>  though  highly  dislocated,  occur  in  the  state  of  soft 
Omb  and  Unaltered  imPure  limestone  and  sandstone,  the  crystalline  ridge  of  the 
and  erS.mUSt  have  been  upheaved  as  a hard  and  solidified  mass  (like  the  granite 
period  ^ °*  ^a^bness  through  the  oolites  of  Brora1),  long  after  the 

. w en  it  had  undergone  the  fusion  and  metamorphism  which  gave  to  these 
a^ent  slaty  rocks  their  crystalline  aspect. 

been  f^  pbsenomena’  Proving  that  the  lowest  Silurian  sandstone  of  these  tracts  has 
other  lmCd  °Ut  anC^6nt  crystalline  rocks,  are  indeed  to  be  found  in  many 

on  th  °f  Sweden’  and  we  Particularly  noted  them  still  further  to  the  south, 
as  well  • 6aStern  bankS  and  Sl°pes  0f  the  Wettern  Lake  near  Grenna,  where, 
from  't  ? °^^isings>  the  strata  are  composed  of  a sandstone  that, 

a co  fS  reC.C0l0U1’5  bad  been  maPPed  as  Keuper  by  Hisinger,  but  which  is  simply 
derive  °f  ^ baS6  °f  the  l0W6St  SiIurian  stratum,  its  red  colour  being 

beenT-10m  adjaC6nt  red  felsPathic  and  quartzose  rocks  (o)  out  of  which  it  has 
oimed  and  on  which  it  rests,  as  here  represented. 


j^f^jneissose  rocks. 

■ j j / 'rfj: ~'n / 7 ... 

// / ,o  ' Hj  / /j 


N . of  Grenna. 


Lower  Silurian  Sandstone. 


Lake  of  W ettem. 


is  trul  1 ^ Sands*one,  vvLrch  over  large  tracts  in  Vestrogothia  and  Ostrogothia 
can  onl  16  ^0WeS*"  member  of  the  Silurian  system,  be  universally  so  in  Sweden, 
, ~T  be  determined  by  more  extended  researches;  but  from  what  we  observed 
inn  0f  ^neiSS0SG  and  Sranitic  hills  to  the  south  of  the  lake  of  Roxen  and  near  the 
with°  6r^  We  Sb0ldd  Say  not  Considerable  masses  of  Orthoceratite  limestone 
wh'  ,aSS0C*ated  sbales  there  occupy  the  depressions  and  slopes,  in  cutting  through 
jj  1C  ’ tbe  numerous  fossils  known  to  collectors  under  the  name  of  the  locality  of 

bene  ^ VVCre  °btainecb  phe  hlack  alum  shales  full  of  fossils,  rising  out  from 
eaeath  their  calcareous  cover  with  its  Trinuclei  and  Agnosti,  are  exposed  in 

of  the  MriveL'  wT’-’  V°!'  iL  2nd  SeHeS’  P'  306'  Pr0feSS0r  PhilliPs  has  since  »hown,  that  the  chief  mass 
Lower  Su,  ■ 18  °f  ag6  anter!or  to  the  Caradoc  sandstone  ; but  that  section  affords  no  unequivocal 

nan  or  Protozoic  base  like  the  Swedish  cases. 


18  OTHER  LOWER  SILURIAN  SECTIONS. — UPPER  SILURIAN  OF  GOTHLAND- 

shallow  quarries  and  fold  over  upon  the  subjacent  granitic  gneiss,  which  occasion- 
ally surrounds  them  on  all  sides,  and  without  the  appearance  of  any  intermediate 
sandstone.  Such  relations,  indeed,  we  have  already  alluded  to  at  the  Egeberg 
near  Christiania ; and  it  is  so  obvious  that  in  no  country  can  mineral  characters 
be  considered  indicative  of  the  relative  age  of  beds,  that  we  simply  here  make  the 
remark,  because  we  shall  presently  have  to  show,  that  in  Russia  the  lowest  mem- 
ber of  the  Silurian  system  is  not  a sandstone  but  a shale,  the  latter  being  there 
overlaid  by  sandstone. 

In  certain  quarries  of  argillaceous  limestone  at  Freberga,  to  the  north  of  Motala, 
we  met  with  beds  absolutely  loaded  with  the  circular  bodies  spoken  of  at  Chris- 
tiania, Sphceronites  aurantium  (His.),  Echinosphccrites  (Wahl.),  of  the  same  species  as 
those  to  which  we  shall  afterwards  have  to  allude  near  St.  Petersburgh.  They  are 
there  clustered  together  like  bundles  of  enormous  grapes,  and  are  associated  with 
one  of  the  small  Orthidae  so  common  in  the  Russian  deposits  of  the  same  age. 
Here  again  the  beds,  though  entirely  unaltered,  are  tilted  at  the  high  angle  of  70° 
to  the  north,  in  the  proximity  of  a hill  of  ancient  granitic  or  syenitic  rock,  which 
had  doubtless  been  heaved  up  en  masse  like  the  Omberg,  whilst  in  all  the  lower  flat 
beyond  the  slope  of  the  limestone  hillocks,  and  extending  for  many  miles  along 
the  north-western  shores  of  the  Wettern  See,  the  lower  or  fucoid  sandstone  lies  in 
grand  horizontal  sheets,  and  is  extensively  quarried  as  a building  stone. 

Upper  Silurian  Rocks. — Having  thus  satisfied  ourselves  concerning  the  true  base 
of  the  Silurian  rocks,  and  further  of  their  close  relations  to  strata  of  the  Russian 
governments  of  St.  Petersburgh  and  Reval,  with  which  we  were  previously  well  ac- 
quainted ; and  being  further  convinced  that  with  very  rare  exceptions  there  are  no 
traces  of  Upper  Silurian  rocks  in  the  central  or  southern  part  of  the  continent  of 
Sweden,  it  was  not  essential  to  our  views  of  classification  that  we  should  visit 
Gothland,  where  such  upper  strata  are  so  well  known  to  abound. 

In  fact,  through  the  kind  and  liberal  arrangements  of  Baron  Berzelius  and  the 
assistance  of  our  companion  Professor  Loven,  to  whose  zeal,  intelligence  and  good 
arrangements  we  were  singularly  indebted,  the  rich  collections  of  Hisinger  and 
Dalman  were  laid  before  us  and  a selection  made  from  them,  for  the  purpose  of 
comparison  with  those  of  Great  Britain,  Russia  and  other  countries.  A glauce  at 
the  fossils  which  were  brought  to  England  and  examined  by  other  palaeontologists 
as  well  as  ourselves,  is  sufficient  to  convince  any  one  acquainted  with  the  Silurian 
rocks  of  the  British  Isles,  that  whilst  the  long  island  of  Gland  is  essentially  com- 
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posed  of  the  same  Lower  Silurian  group  which  we  had  followed  over  the  main  land, 
(its  Orthoceratite  marble  limestones  having  been  largely  exported  to  all  parts  of 
the  Baltic),  the  island  of  Gothland  is  exclusively  of  Upper  Silurian  age.  The 
ief  rock  of  this  island  is  a limestone  very  similar  to  that  of  the  upper  deposit  of 
ristiania,  and  is  loaded  with  corals,  many  of  which,  including  Catenipora  escha- 
oides,  C.  labyrinthica,  Favosites  Gothlandica , are  well-known  species  in  the  Wenlock 
nd  Dudley  limestone  ot  England.  With  these  are  associated 


(Sv—T'10  dfpressa’  L-  ewSlVPha>  A try  pa  tumida,  Pentamervs  (. dtrypa ) galeatus,  P.  conchidium,  Delthyris  cyrtamu 
bricat  ” Terebratula  VPilsoni  Sow.  {T.  lacunosa  of  the  Swedish  authors),  T.  marginalis  Dalm.  im- 

His  P ■ ^ le,^cflarts  hinn.  (Silur.  variety  of  T.  prised),  T.  media,  T, plicatella  Dal.,  Euomphalus sulcatus 

q ■ , . unta  alnta,  Avieula  retroflexa  His.,  Tellma prisca,  Orthoceratit.es  communis  Wahl.  (0.  Ludense  Sil.  Syst.), 

Lit,  v r mmlatus  His.  (0.  ibex  Sil.  Syst.),  0.  annulatus  Sow.  (0.  undulatus  His.),  Phragmoceras, 

‘-ttuites,  Calymcne  Blumenbachii,  C.  variolaris  Brong.,  Asaphus  c audatuP, 


^d  a number  of  other  frilobites,  among  which  is  a rare  example  of  the  genus 
Brontes  (Goldfuss). 

The  coincidence  of  numerous  fossils  published  as  Upper  Silurian  types  in  England 
is  so  truly  remarkable,  that  doubtless  the  rocks  in  the  two  countries  are  of  exactly 
the  same  epoch.  The  actual  examination  of  these  fossils  has  also  enabled  us  to 
see,  that  certain  British  species  which,  judging  from  the  published  figures  of  Hi- 
singer,  were  supposed  to  be  distinct,  are,  in  fact,  identical  with  forms  previously 
named  by  that  author,  whose  terms  will  necessarily  in  all  such  cases  be  adopted. 
Tnlst  the  whole  Gothlandian  group  is  thus  unquestionably  proved  to  be  Upper 
i unan,  a large  part  being  undoubtedly  on  the  exact  parallel  of  the  Wenlock  lime- 
ei  ve  might  (judging  from  certain  lossils,  such  as  the  Avieula  retroflexa  and  a 
qjecies  of  Bi  ontes 2,  both  found  with  certain  Orthoceratites  in  a sandy  rock  at  Mount 
omberg  in  the  southern  part  of  the  island)  be  led  to  think,  that  the  true  equiva- 
ent  of  the  Ludlow  rocks  is  also  there  present.  This  is,  indeed,  rendered  highly 
probable  from  what  is  found  to  be  the  case  in  the  Russian  island  of  Oesel  (see 
P-  35  ).  But  we  desist  from  any  further  attempt  at  close  subdivisional  comparison 
until  we  have  personally  examined  the  localities3. 


Among  the  Gothland  Crinoidea  we  observed  the  remarkable  Hypanthocrinites  decorus  as  well  as  the 
Actinocrimtes  moniliformis  of  Dudley. 

9 rpi  , # J 

L dl  10U^1  n°^  Pu^^s^lec^  A*  the  Silurian  System,  the  genus  Brontes  has  been  found  by  Dr.  Lloyd  in  the 
°w  rocks,  and  even  in  their  lower  division.  The  genus  is,  therefore,  common  to  the  Upper  Silurian 
and  Lower  Devonian  strata. 

detailed  map  Hisinger  correctly  lays  down  the  Island  of  Oland  as  consisting  in  ascending  order 
lim  anC'bt°ne’  a*um  s'ate  and  Orthoceratite  limestone,  whilst  Gothland  is  all  composed  of  his  younger 
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In  the  Swedish  Upper  Silurian  group  there  are,  indeed,  a few  species  unknown  to 
English  geologists.  But  even  these,  though  wanting  in  England,  are  found  in 
locks  of  the  same  age  in  other  countries.  Such,  for  example,  is  that  peculiar  shell 
the  Cytherina  Baltica,  or  a variety  of  it,  which  has  been  detected  in  Normandy  and 
Brittany,  and  also,  as  we  shall  hereafter  show,  in  the  Timan  range  of  north-eastern 
Kussia.  Such  also  is  the  Posidonia  alata,  which  is,  if  we  mistake  not,  a fossil  of 
the  Clinton  division  of  the  Silurian  rocks  of  North  America.  We  cannot  make  the 
last  allusion  without  observing,  that  several  of  the  species  enumerated,  viz.  Leptcena 
depressa,  L.  euglypha,  Atrypa  tumida,  Pentamerus  galea tus,  Orthis  elegantula,  Del - 
thyris  cyrtama,  D.  sulcata,  Avicula  retrojlexa  and  Hypanthocrinites  decorus,  as  well  as 
Calymene  Blumenbachi  and  other  Trilobites  with  some  corals,  are  identical,  not  only 

with  English  but  also  with  North  American  species  of  the  Upper  Silurian  rocks, 

a sti iking  illustration  of  the  wide  diffusion  of  similar  conditions  in  the  early  stages 

of  the  foi mation  of  the  surface,  of  which  we  shall  hereafter  adduce  many  other 
examples. 

To  whatever  extent,  therefore,  future  researches  may  prove,  that  English  subdi- 
visions are  practicable  in  it,  the  Gothlandian  group  is  at  any  rate  a most  copious 
and  unequivocal  display  of  true  Upper  Silurian  types,  which  in  Sweden  are  quite 
as  distinct  from  those  of  the  Lower  Silurian  rocks  before  described,  as  in  the  best- 
studied  districts  of  the  British  Isles. 

In  taking  leave  of  Scandinavia  for  the  present,  we  must,  in  the  mean  time,  spe- 
cially advert  to  the  close  relations  which  exist  between  its  Lower  and  Upper  Silu- 
rian groups  and  those  of  Great  Britain  and  distant  parts  of  the  world.  Of  133 
Silurian  fossils  which  we  brought  back  or  noted  on  the  spot  during  our  recent 
survey,  at  least  eighty-four  are  British,  and  from  twenty-five  to  twenty-seven  are 
North  American  species.  In  this  comparison  the  identity  of  the  Upper  Silurian 
groups  of  the  Baltic  and  Great  Britain  is,  indeed,  most  surprising ; for  among 
seventy-four  Scandinavian  species  upwards  of  sixty  are  common  to  the  strata  of 
this  age  in  both  countries,  and  of  these  fifteen  to  sixteen  species  are  also  found  in 
the  Upper  Silurian  rocks  of  America. 

Such,  then,  is  a brief  comparison  of  the  Silurian  rocks  of  Scandinavia  with  those 
of  Great  Britain,  where  their  order  was  first  established.  In  publishing  our  earliest 
geneial  results  concerning  these  deposits  we  pointedly  reminded  our  brother  geo- 
logists, that  although  in  applying  the  Silurian  classification  to  extensive  tracts,  the 
minoi  and  local  subdivisions  of  the  typical  English  region  would  probably  not  be 
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laintainable,  a natural  separation  into  Lower  and  Upper  groups  might  generally 
he  looked  for  in  other  countries,  where  strata  of  this  age  prevailed*.  In  Scan- 
dinavia, indeed,  the  identity  of  two  such  groups  with  the  British  types  is  not  only 
most  striking,  but  even  many  of  the  subordinate  details  in  both  countries  are  to  a 
lemarkable  degree  analogous. 

Hating  now  sufficiently  defined  the  dawn  of  palaeozoic  succession,  and  our 
aders  being,  we  hope,  convinced,  that  the  Lower  Silurian  rocks  constitute  the 
arliest-foimed  sediments  in  which  animal  life  has  been  discovered  in  tracts  where 
the  series,  void  of  all  animal  remains  in  its  lowest  stratum,  rests  on  crystalline  rocks, 
ley  will  now  pioceed  to  the  consideration  of  the  successive  deposits  of  Russia 

with  a clear  idea  of  the  earliest  stages  in  the  long  series  of  deposits  that  we  are 
about  to  describe. 


See  Load.  and  Edmb.  PM.  Mag.,  1835.  p.  46.  a„d  Silurian  System  Since  a* 

” W°t7*  ‘'"“''‘f' * T ""  '»»'•  ”*  noticed  in  i«  have  been  discovered.  Thus,  i„ 

c,  „opr  rr  ff hor  “■* « it.  tm  — , .... 

Cnnorde.  melndmg  the  remarkable  bodies  named  Pseudoerinite.  by  Mr.  C.  Pearce,  and  which  seem 
be  allied  to  the  genus  Pentremite. 


CHAPTER  III. 


SILURIAN  ROCKS  OF  RUSSIA. 

Introductory  View  of  the  prevalent  physical  Features  of  Russia  in  Europe. — Crystal- 
line Rocks  to  the  North  of  the  Silurian  Zone. — Line  of  Elevation  accompanied  by 
eruptive  Rocks  and  Fissures  transverse  to  the  Crystalline  frontier  of  the  North. — 
Consequent  Obscuration  of  the  Junction  between  the  Azoic  and  Protozoic  Rocks. — 
Silurian  strata  in  the  government  of  St.  Petersburgh  represent  the  Lower  Group 
only. — Transverse  sections  of  the  same  to  the  South  of  St.  Petersburgh  and  on  the 
rivers  Ishora,  Tosna,  Volkof  and  Siass,  showing  that  the  Lower  Silurian  Rocks  are 
there  at  once  surmounted  by  strata  of  Devonian  age. — Silurian  Dislocations  and 
Flexures  accounted  for. — The  Lower  Silurian  beds  of  Esthonia  and  Kovno  pass  up- 
wards into  Limestones  with  Pentameri,  intermediate  between  the  Lower  and  Upper 
Groups. — Upper  Silurian  Rocks  developed  in  the  Isles  of  Dago  and  Oesel. — Review 
of  the  characteristic  Silurian  Organic  Remains,  proving  a division  into  Lower  and 
Upper  Zones  in  Russia,  as  in  Norway  and  Sweden.  (See  Map,  Table  and  Sec- 
tion, Plate  VI.) 

As  a prelude  to  the  description  of  the  geological  structure  of  Russia,  we  must  be 
permitted  to  say  a few  words  upon  the  physical  features  and  drainage  of  that 
great  central  portion  of  the  empire,  the  exploration  of  which  has  been  our  main 
object. 

Bounded  on  the  north  by  a vast  country  occupied  by  crystalline  rocks,  and 
surrounded  on  other  sides  by  the  mountains  of  the  Ural,  the  Caucasus  and  the 
Carpathians,  Russia  in  Europe  maybe  viewed  as  a spacious,  low,  undulating  region, 
which  opens  out  into  the  great  depression  of  the  Caspian  Sea  on  the  south-east, 
and  to  the  flat  countries  of  Northern  Germany  on  the  west. 

Considering  its  magnitude,  this  mass  of  land  is  very  remarkable  in  being  de- 
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void  of  a single  elevation  approaching  to  the  character  of  a mountain  ; whilst  with 
this  absence  of  altitude,  no  portion  of  Europe  contains  so  great  a number  of  fine 
rivers.  The  principal  watershed  which  divides  Russia  into  two  hydrographical 
basins,  and  throws  off  some  rivers  into  the  Baltic  and  White  Seas,  and  others  into 
the  Black  Sea,  the  Sea  of  Azof  and  the  Caspian,  is  not  even  defined  by  any 
chain  of  continuous  and  decided  hills.  Ranging  from  the  frontiers  of  Poland  on 
the  south-west  through  the  Valdai  Hills,  and  thence  to  the  north-east,  the  central 
part  only  of  this  watershed  is  entitled  to  be  called  a ridge.  As  erroneous  views 
have  prevailed  respecting  them,  we  may  here  briefly  state,  that  these  hills  consist 
simply  of  plateaux  which  originate  between  the  south  end  of  the  Lake  Peipus  and 
the  river  Dima,  from  whence,  rising  to  an  average  height  of  800  or  900  feet,  with 
a few  summits  attaining  to  about  1000  feet,  they  continue  to  the  north-east,  and 
constitute  the  Valdai  Plills.  When  studied  as  a whole,  however,  these  hills  extend 
in  reality  also  from  Livonia  to  the  south-east,  and  range  by  the  sources  of  the 
Velika  and  the  Dima  to  Orel,  Kursk,  and  Voroneje,  where  they  form  a domelike 
elevation  in  the  centre  of  Russia,  to  the  geological  influence  of  which  we  shall 
hereafter  advert.  It  may  in  the  meantime  be  remarked,  that  the  south-eastern 
branch  of  these  high  grounds,  near  Kursk  and  Orel,  deflects  the  river  Oka  to  the 
north  until  it  merges  in  the  Volga,  and  also  determines  the  northward  course  of 
the  Don,  until  that  stream  finds  a depression  by  which  it  escapes  southwards  to  the 
Sea  of  Azof. 

It  must  also  be  stated,  that  the  Valdai  Hills  do  not  form,  as  some  geographers 
had  supposed,  a continuous  elevation  which  unites  with  the  mountains  of  the  North 
Ural.  On  the  contrary,  they  rapidly  decrease  in  altitude  towards  the  north-east, 
and  are  lost  in  marshy  lacustrine  tracts,  just  of  sufficient  height  to  determine  the 
flow  of  the  river  Vitegra  into  the  Baltic,  of  the  Onega  into  the  White  Sea,  and  of 
the  tributaries  of  the  Volga  to  the  south.  These  upland  lacustrine  grounds  on  the 
north-east,  wherein  the  north-  and  south-flowing  streams  are  united  by  the  splendid 
canal  of  Marinsk,  are,  in  fact,  analogous  to  the  marshes  of  Pinsk  on  the  south- 
west, where  the  south-flowing  Dnieper  has,  in  like  manner,  been  connected  with 
the  north-flowing  rivers  Niemen  and  Bug. 

And  here  it  is  worthy  of  remark,  that  a line  prolonged  between  the  very  distant 
canals  of  Vitegra  and  Pinsk  passes  also  through  the  grounds  traversed  by  the  in- 
termediate canals  of  Tichvin  and  Lepel,  the  former  uniting  the  Volga  with  Lake 
Ladoga,  the  latter  joining  the  south-flowing  Berezina  with  the  north-flowing  Diina, 
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— such  line  being  at  the  same  time  coincident  with  the  main  elevation  of  the  Valdai 
Hills.  As  geographers  we  may  observe,  that  this  line  is  parallel  to  the  axis  of  the 
great  Scandinavian  chain,  whilst  as  geologists  we  can  show  in  the  sequel,  that 
along  the  minor  as  well  as  along  the  major  elevation,  the  older  palaeozoic  rocks 
only  have  been  upheaved  and  affected.  It  was,  in  truth,  an  acquaintance  with  the 
peculiar  nature  of  this  long  and  low  Russian  watershed  which  enabled  that  illus- 
trious sovereign  Peter  the  Great  to  unite  these  north  and  south  water  basins  by 
canals,  and  thus  to  secure  to  his  country  such  important  commercial  advantages 
and  so  much  internal  power1. 

Since  the  Valdai  Hills  lie  at  no  great  distance  from  the  Baltic  Sea,  it  is  evident 
that  the  streams  which  flow  from  them  to  the  north  and  fall  into  that  sea  must 
have  much  shorter  courses  than  those  which  flow  to  the  south.  Thus  the  Diina, 
the  Msta  and  Volkof  have  comparatively  rapid  descents  ; whilst  the  Volga,  which 
rises  on  the  southern  slopes  of  these  heights,  runs  its  tortuous  course  for  about  two 
thousand  five  hundred  miles  before  it  debouches  into  the  Caspian. 

It  might,  therefore,  be  supposed  that  this  south-flowing  stream,  having  to  glide 
over  an  immense  space  of  ground  of  little  elevation,  must  necessarily  afford  much 

1 Of  the  few  heights  which  we  have  ventured  to  mark  upon  our  Map,  those  which  have  been  deter- 
mined by  the  barometrical  observations  of  Colonel  Helmersen,  Count  Keyserling  and  others,  are,  of  course, 
to  be  viewed  as  approximations  only.  In  one  district  (Livonia)  we  have,  indeed,  been  provided  with  the 
means  of  inserting  some  correct  altitudes,  as  determined  by  trigonometrical  survey  conducted  under  the 
direction  of  our  distinguished  friend  the  Imperial  Astronomer  Struve ; but  even  in  this  instance  we  can,  on 
the  scale  of  our  map,  do  no  justice  to  his  most  important  triangulation,  which  having  been  carried  along  the 
Baltic  provinces,  is  now  in  the  act  of  being  extended  to  Southern  Russia  along  the  Polish  frontier.  Other 
triangulations  having  been  already  carried  over  Finland,  with  the  certainty  of  their  being  extended, 
through  the  cooperation  of  the  Swedish  Government,  to  Cape  North,  the  Imperial  Government  will, 
through  the  survey  of  M.  Struve,  have  obtained  the  renown  of  measuring  an  arc  of  the  meridian  of  the 
earth  of  much  greater  extent  than  any  which  has  been  executed  either  by  the  French  or  English  Govern- 
ments. For  the  Livonian  triangulation,  see  “ Resultate  der  Astronomisch-trigonometrischen  Vermessung 
Livlands,  von  W.  Struve,  Mem.  de  l’Acad.  des  Imp.  Sciences,  St.  Petersburgh,  1844."  (See  also  Address 
to  the  Royal  Geographical  Society  of  London,  1845.)  The  southern  portion  of  the  Russian  survey 
above  alluded  to,  is  conducted  by  General  Tenner,  who  has  recently  communicated  to  M.  Struve  and  the 
Imperial  Academy,  168  elevations  in  the  Western  governments.  In  a letter  to  Mr.  Murchison,  M.  Struve 
makes  the  important  remark,  that  throughout  more  than  12  degrees  of  latitude,  the  greatest  elevations  are 
everywhere  nearly  the  same,  or  about  1000  English  feet  above  the  Baltic ; and  that  one  point  only,  near 
Kremenetz,  has  a height  of  1328  feet,  the  maximum  level,  probably,  of  the  western  governments  between 
the  Gulf  of  Finland  and  the  Black  Sea.  This  last  observation  is  of  geological  and  geographical  importance, 
in  marking  the  western  extremity  of  the  granitic  steppe  of  Volhynia  and  Podolia,  and  the  high  grounds 
from  whence  the  rivers  Dnieper,  Bogh,  Dniester  and  Bug  take  their  rise  (see  Map,  PI.  VI.). 
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less  geological  instruction  than  the  more  rapid,  north-flowing  rivers.  But  this  is 
not  the  case ; for  whilst  the  streams  which  flow  northwards,  from  the  Valdai  and 
its  dependencies,  expose  the  older  palaeozoic  strata  in  comparatively  short  distances, 
the  Volga,  when  followed  in  its  long  track,  affords  lessons  not  less  instructive  in 
respect  to  the  newer  formations.  In  fact,  the  promontories  which  invariably  constitute 
throughout  so  vast  an  extent  the  right  bank  of  this  mighty  stream,  by  no  means 
diminish  in  altitude  with  the  descent  of  its  waters  ; for  whether  examined  at  Nijny 
Novogorod,  in  the  cliffs  opposite  Kazan,  in  those  between  Simbirsk  and  Samara, 
or  from  thence  to  Sariitof,  the  right  bank  of  the  Volga  maintains  an  average  height 
of  200  to  300  feet,  sometimes  rising  to  400  and  500  feet  above  the  stream.  The 
geologist,  therefore,  often  reads  an  instructive  lesson  in  these  cliffs,  and  traces  how 
the  younger  pakeozoic  and  secondary  strata  are  related  to  each  other,  and  how 
they  are  depressed  beneath  the  more  recent  accumulations  of  the  southern  steppes. 

The  north-eastern  angle  of  Russia,  which  lies  between  the  Glacial  Sea,  the  river 
Dwina  and  the  Ural  Mountains,  is  distinguished  by  a line  of  elevations  called  the 
Timan  ridge,  the  direction  of  which  is  at  right  angles  to  that  of  the  Valdai,  and  the 
chief  mass  of  palaeozoic  rocks.  Far  removed  from  civilization  and  most  imper- 
fectly known  to  geographers  till  recently  explored  by  one  of  our  own  party,  this 
narrow  low  range,  never  rising  to  more  than  1000  feet  above  the  sea,  is  very 
remarkable  for  its  persistence  from  south-east  to  north-west,  through  a space  of 
about  500  miles.  Almost  branching  off,  as  it  were,  from  the  Ural  Mountains  in 
north  latitude  62°,  it  separates,  in  fact,  the  great  basin  of  the  Petchora  from  the 
affluents  of  the  Dwina  and  Volga,  and  forms  the  north-eastern  stony  girdle  of 
European  Russia1. 

The  central  and  southern  divisions  of  the  eastern  region  are  diversified  by  low 
watersheds  only,  none  of  which  have  the  persistent  character  of  a chain.  Thus  in 
the  vast  government  of  Vologda,  the  sources  of  the  rivers  Suchona,  Jug  and  Inga, 
which  feed  the  great  Dwina  in  its  northern  course  to  Archangel  and  the  White  Sea, 
are  separated  by  a tract  of  small  elevation  only  from  the  Unja,  the  Viatka,  and  the 
Kama,  which  flow  southwards  into  the  Volga.  Lastly,  the  other  numerous  tribu- 
taries of  the  Dwina  and  the  Volga,  which  spring  in  the  Ural  Mountains,  and 

' The  basin  of  the  Petchora  and  the  Timan  ridge  were  surveyed  by  our  associate,  Count  A.  von  Key- 
serling,  accompanied  by  Lieut.  Krusenstern  in  1843  (see  pp.  230,  332,  412  et  seq.).  A separate  work 
and  map  of  this  region  are  in  preparation  by  its  explorers,  in  publishing  which  Count  Keyserling  describes 
many  additional  species  of  fossils.  This  work  will  form  a sequel  to  the  present  publication. 
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intersect  the  wide  and  fiat  regions  of  the  governments  of  Vologda,  Perm,  and 
Orenburg,  are  there  also  respectively  turned  to  the  north  or  to  the  south  by  ele- 
vations like  the  Obschey  Sirt,  which  are  very  slight  in  reference  to  the  enormous 
spread  of  land  by  which  they  are  surrounded. 

If  it  be  asked,  what  is  the  direct  connexion  between  these  streams  and  a geolo- 
gical inquiry,  the  answer  is  obvious  at  least  to  every  one  acquainted  with  Russia. 
In  other  countries  the  upper  lands  often  expose  stony  masses  which  emerge  from 
beneath  the  soil  as  separate  or  continuous  rocks,  and  afford  the  knowledge  the 
geologist  requires ; but  here  the  round-backed  plateau  and  loftiest  elevation  are 
so  loaded  with  detritus  of  sand,  clay,  and  far-transported  blocks,  that  inspection 
of  the  concealed  strata  can  seldom  be  obtained,  except  in  the  deep  ravines  which 
are  daily  forming  on  the  sides  of  the  valleys,  or  on  the  banks  of  rivers,  where  the 
subsoil  is  laid  bare  by  denudations.  The  water-courses  are,  therefore,  as  truly  the 
keys  of  the  internal  structure  and  mineral  wealth  of  Russia,  as  they  are  the  sinews 
of  her  commercial  intercourse. 

Before,  however,  we  describe  the  various  sedimentary  deposits  watered  by  these 
streams,  we  must  first  give  a brief  sketch  of  their  crystalline  northern  frontier. 

Crystalline  Rocks  of  the  North. — The  fundamental  rocks  of  Finland  and  Lap- 
land,  consist,  as  in  Scandinavia,  of  gneissose  and  granitic  with  plutonic  rocks, 
many  of  which  have  been  described  by  native  writers,  and  some  of  the  prominent 
varieties  of  which,  in  the  region  north  of  St.  Petersburgh,  were  long  ago  made 
known  to  English  geologists  by  Mr.  Strangways1.  By  reference  to  the  Map, 
PI.  VI.,  it  will  be  seen  that  such  rocks,  ranging  from  Norway  and  Sweden,  spread 
out  to  the  north-east  over  the  vast  territory  which  comprehends  Finland,  Russian 
Lapland,  and  large  portions  of  the  governments  of  Olonetz  and  Archangel.  Having 
touched  at  intervals  only  upon  the  edges  of  this  crystalline  region,  it  is  not  in  our 
power  to  describe  it.  We  may,  however,  be  permitted  to  say  a few  words  upon 
certain  small  islands  in  the  Bay  of  Onega,  an  arm  of  the  White  Sea,  since  no 
account  of  them  has  yet  been  published,  whilst  their  description  may  serve  to  give 
the  reader  some  idea  of  one  of  the  classes  of  rock,  so  largely  developed  in  these 
northern  latitudes. 

Of  the  islands  we  examined,  Ki-Ostrof  is  the  principal,  and  lies  a few  miles 
north  of  the  town  of  Onega.  This  narrow  strip  of  rock,  surmounted  by  a pictu- 
resque monastery,  and  affording  barely  sufficient  soil  to  sustain  a few  fir-trees,  does 
' Geological  Transactions,  vol.  v.  1st  series,  and  vol.  i.  2nd  series. 
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not  rise  more  than  from  sixty  to  eighty  feet  above  the  sea,  and  is  about  three  miles 
in  circumference.  It  is  entirely  composed  of  granitic  gneiss,  which  is  regularly 
bedded.  The  strata  are  vertical,  and  have  a strike  north-north-west,  to  south- 
south-east  {magnetic),  with  many  joints,  the  most  dominant  of  which  are  also 
vertical  and  cut  the  strata  obliquely,  passing  from  north-east  to  south-west.  The 
surface  of  the  rock  being  generally  laid  bare,  the  different,  vertical  beds  are  well- 
exposed.  Among  several  varieties,  some  contain  much  black  mica  and  quartz, 
others  hornblende,  quartz  and  felspar,  with  a little  mica  ; and  in  a third,  still  more 
quartzose,  are  certain  micaceous  beds  charged  with  garnets,  occasionally  of  con- 
siderable size.  Quartz  veins  are  apparent  here  and  there,  but  in  our  short  exami- 
nation we  did  not  observe  any  signs  of  true  granitic  or  other  intrusive  rock.  This 
isle  is  chiefly  interesting  as  being  the  most  southerly  point  (at  the  mouth  of  the 
river  Onega)  to  which  the  crystalline  rocks  of  Lapland  advance  in  that  parallel  of 
latitude  ’.  Other  islands  of  similar  composition  are  dotted  about  the  bay,  to  the 
north  of  Ki-Ostrof,  and  one  of  these,  celebrated  as  the  site  of  a great  monastery 
the  resort  of  many  pilgrims,  is  called  Solivetsk. 

But,  though  not  seen  by  us  in  these  north-eastern  isles  or  promontories,  various 
rocks  of  intrusive  character  have  been  already  mentioned  as  associated  with  the 
azoic  or  crystalline  rocks  of  Scandinavia,  from  whence  they  continue  through  Fin- 
and  into  Lapland  and  the  northern  tracts  of  Russia  (see  Map).  The  same  sort  of 
co  ocation  exists  in  Finland  and  Lapland,  where  the  late  M.  Bohtlingk  has  recently 
° servec , in  numerous  instances,  that  the  greenstones  have  been  injected  into  the 
surrounding  crystalline  masses8. 

ntrusive  Rocks  and  Metamorphosed  Palaeozoic  Strata. — Passing  from  the  con- 

eration  of  the  older  crystalline  rocks,  and  those  which  we  had  no  opportunity 
f distinguishing  from  them,  we  would  now  briefly  advert  to  masses  that  are  cer- 
tainly of  posterior  age.  In  the  region  under  our  review,  we  purposely  examined 
the  central  and  northern  parts  of  the  Lake  Onega  and  its  western  bank,  where 
^appean  rocks  occupy  a large  portion  of  the  surface.  Referring  our  readers  who 

. M'  tlohdmgk,  in  a recent  journey  round  the  northern  shores  of  the  White  Sea,  has  shown  the  exten- 
sion of  hard  sandstone  and  other  rocks  on  the  northern  shores  of  the  White  Sea  (as  we  have  laid  it  down 

lU  the  Map)’  but  the  Sreat  mas®  and  nucleus  of  the  country,  as  in  Scandinavia,  is  made  up  of  gneiss  and 
granite,  with  greenstone — Acad.  Petro.  Bull.  Sclent.,  vol.  vii. 

See  Bulletin  Scientifique  de  l’Academie  Imper,,  vol.  vii.  p.  194. 
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seek  for  detail  to  a memoir  by  M.  Engelmann1,  we  shall  not  further  describe  their 
lithological  character  than  to  say,  that  these  eruptive  rocks  chiefly  consist  of 
greenstones,  graduating  through  coarse  and  fine-grained  varieties  into  syenite  and 
porphyry,  with  hornblende  slate,  &c. 

The  little  isle  of  Solimen,  north  of  Petrozavodsk,  is  so  far  an  exception,  that  it 
is  composed  of  a very  remarkable  trap-breccia  or  greenstone  conglomerate,  the 
“ Solimenski-kamen  ” of  the  Russians.  This  rock,  which  extends  over  a con- 
siderable space,  is  composed  of  angular  fragments  of  apparently  altered  slate  or 
Lydian  stone,  imbedded  in  a trappean  matrix,  with  very  minute  felspathic  veins. 

These  eruptive  masses,  advancing  from  the  crystalline  region  of  Russian  Lap- 
land,  trend  in  long  bands  from  N.N.W.  to  S.S.E.,  which  are  parallel  to  the  num- 
berless lakes  of  this  northern  country  (see  Map),  the  latter  occupying  depressions 
between  promontories  of  greenstone.  One  of  these  promontories,  for  example, 
runs  parallel  to  the  western  banks  of  the  Lake  Onega,  where  it  rises  through  hard 
quartzose  sandstones,  into  prominent  wooded  hills,  400  or  500  feet  above  the 
water.  The  most  southern  tongue  of  these  trappean  rocks  is  composed  of  horn- 
blende and  compact  felspar,  and  from  a greenstone  passes  into  syenite  and  syenitic 
greenstone,  which  form  a picturesque  headland  on  the  left  bank  of  the  Svir,  where 
that  clear  stream  issues  from  the  Lake  Onega2 * 4. 

Although,  strictly  speaking,  we  ought  not  to  speak  of  altered  rocks  before  we 
have  described  the  strata  in  their  normal  or  unaltered  condition,  we  shall  render 
our  view  of  the  general  relations  of  the  masses  more  clear,  by  at  once  saying  a few 
words  upon  this  point.  Whenever  the  quantity  of  overlying  detritus  permits  their 
northern  edges  to  be  examined,  the  unaltered  sedimentary  rocks  we  are  about  to 
describe,  are  separated  from  the  great  granitic  or  azoic  region  of  the  north  by  a 
zone  of  considerable  width,  in  which  the  shales  have  been  converted  into  coarse 
slates  or  Lydian  stone,  the  limestones  more  or  less  into  marble,  and  the  sandstones 

1 Annuaire  du  Journal  des  Mines  de  Russie,  annee  1838,  p.  50,  “ Sur  la  composition  geologique  de 

1’arrondissement  minier  d’Olonetz : ” in  which  the  author  gives  an  elaborate  description  of  the  Soli- 

menski-rock. 

4 Colonel  Armstrong,  the  Director  of  the  Imperial  Iron  Foundry  at  Petrozavodsk  has  prepared  a 
mineralogical  map  of  this  neighbourhood.  We  were  indebted  to  that  officer,  not  only  for  a most  hospi- 
table reception,  but  also  for  much  information,  in  regard  to  the  range  of  the  crystalline  rocks  and  the 
alluvial  phenomena,  including  the  deposits  in  lakes  which  supply  the  foundries  with  iron  ore.  (See  ac- 
count of  the  superficial  phenomena  of  this  tract,  pp.  514,  567.) 
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into  indurated,  siliceous  masses,  passing  here  and  there  almost  into  granular  quartz 
lock.  Such  phenomena  are  well  displayed  in  the  tracts  near  to  and  to  the  north  of 
Petrozavodsk  and  the  Lake  Onega,  where  the  hills  rise  to  heights  of  500  and  600 
feet  above  the  sea,  and  where  the  long  ridges  of  greenstone,  just  alluded  to,  prevail. 
The  crystalline  limestones,  which  we  saw,  betrayed  few  recognizable  forms  of  or- 
ganic remains ; but  the  flat-bedded,  quartzose  grits  are  occasionally  of  a reddish 
colour,  exhibit  rippled  surfaces,  fucoid-like  markings,  imbedded  fragments  of  older 
rocks,  and  many  other  indications  of  their  original  condition.  They  have  also 
varied  and  sometimes  opposite  dips ; but  this  condition,  as  well  as  their  structure, 
changes  instantly  upon  quitting  the  region  where  intrusive  rocks  are  visible.  In 
travelling  from  north  to  south  you  pass  suddenly  from  slates  to  shale  and  mud, 
and  from  inclined,  hard  quartzose  rocks,  to  horizontal  soft  sandstones  and  marls 
with  organic  remains.  In  this  respect,  indeed,  the  phenomena  of  the  northern 
region  are  similar  to  those  of  many  other  parts  of  the  earth’s  surface  where  intru- 
sive rocks  have  risen  through  sedimentary  deposits ; but  over  what  exact  area  this 
metamorphism  of  the  original  strata  has  been  carried,  we  are  not  now  prepared  to 
show.  We  have  now  simply  to  state,  that  all  along  this  Lappish  frontier,  in  the 
governments  of  Olonetz  and  Archangel,  nature  has  placed  a bar  to  a correct 
examination  of  the  sedimentary  strata,  in  descending  order,  beneath  those  of  De- 
vonian age.  The  thorough  examination,  however,  of  this  great  band  of  Silurian 
rocks,  more  or  less  metamorphic,  which  lies  between  the  purely  crystalline  or  azoic 
north  and  the  wholly  unaltered  Devonian  and  carboniferous  deposits 
the  south,  well  merit  the  special  attention  of  the  geologist,  mineralogist,  and 
c lemical  philosopher ; for  the  scale  on  which  these  operations  of  change  have  been 
conducted  is  gigantic.  Our  present  acquaintance  with  the  phsenomena  is,  however, 
sufficient  to  convince  us,  that  here,  as  in  other  countries,  the  consolidation,  rupture, 
and  alteration,  of  large  portions  of  the  earth’s  crust,  have  been  effected  by  the 
agency  and  eruption  of  igneous  and  gaseous  matter.  In  our  subsequent  account 
°f  the  Ural  Mountains  we  shall  develope  our  views  on  this  subject;  and  in  the 
meantime  terminate  this  sketch  of  the  northern  frontier  with  a few  reflections  on 
tbe  line  of  separation  between  the  more  ancient  crystalline  rocks  and  the  sedimen- 
tary strata  of  the  central  regions  of  Russia. 

Transverse  Dislocations  along  the  Northern  Paleozoic  Frontier. — By  casting  his  eve 
over  our  Map  the  reader  will  perceive,  that  the  masses  of  metamorphosed  pakeozoic 
rocks  on  the  Lake  Onega,  to  which  we  have  been  adverting,  form  part  of  a long 
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and  broken  girdle,  which  extends  from  south-west  to  north-east,  upon  the  frontier 
of  Finland  and  Russian  Lapland,  and  is  more  or  less  parallel  to  the  chief  axis  of 
Scandinavia.  Passing  to  the  north  of  Archangel,  the  north-eastern  extremity  of 
this  great  line  of  disturbance  is  represented  by  the  channel  of  the  White  Sea,  its 
south-western  end  being  equally  marked  by  the  Gulf  of  Finland.  Throughout  a 
large  portion  of  the  intermediate  tract,  similar  eruptive  and  metamorphic  phseno- 
mena  are  visible,  and  the  chief  physical  features  are  everywhere  nearly  the  same. 
The  line  of  separation  between  the  crystalline  and  sedimentary  rocks  being,  on  the 
whole,  from  south-west  to  north-east  (though  curvilinear  and  adapting  itself  to 
the  contour  of  the  northern  continent),  that  line  is,  in  fact,  broken  through,  at  nu- 
merous intervals,  either  by  the  eruptive  rocks  above  mentioned,  or  by  numberless 
depressions  occupied  by  lakes  and  bays,  whose  major  axis  is  also,  on  the  wThole, 
from  north-west  to  south-east.  Both  the  linear  eruptive  ridges  and  the  adjacent 
and  parallel  depressions  are,  therefore,  transverse  to  the  great  line  of  strike  or 
elevation.  At  the  very  threshold,  then,  of  a history  of  the  subsoil  of  Russia,  it  is 
essential  to  bear  these  great  features  in  view,  because  they  explain  to  us  how,  by 
eruptions,  metamorphism  and  dislocation,  all  the  original  junctions  between  the 
ancient  crystalline  and  palaeozoic  rocks,  of  which  we  have  such  clear  evidences  in 
Scandinavia,  have  been  obliterated  in  Russia.  These  phenomena  are  further,  we 
think,  of  deep  interest  in  confirming,  on  a great  scale,  the  accuracy  of  a view  in 
geological  dynamics  which  has  recently  been  worked  out  in  the  British  Isles  by 
Mr.  Hopkins1,  who  has  shown  that  in  the  production  of  any  great  line  of  elevatory 
disturbance,  whether  affecting  straight,  curvilinear  or  ellipsoidal  masses,  the  strata 
must  have  frequently  been  rent  by  fissures  at  right  angles,  or  nearly  so,  to  the 
chief  line  of  strain  or  elevation.  Now,  the  Finnish  and  Lappish  frontier  of  Russia, 
marking  a great  geological  boundary,  presents  us  with  such  transverse  chasms  on 
a grand  scale  ; for  they  constitute  the  marine  bays  of  Archangel,  Kundulaska  and 
Onega,  and  the  great  freshwater  lakes  of  Onega  and  Ladoga,  with  innumerable 
smaller  sheets  of  water,  as  well  as  parallel  ridges  of  eruptive  matter,  all  of  which 
are  transverse  to  the  direction  of  the  strata.  The  plu tonic  force  has  thus  found  its 
way  to  the  surface  through  fissures  or  rents  which  have  given  free  vent  to  ebullient 
matter  formerly  beneath  the  crust. 

1 See  British  Association  Reports  for  1836,  Tr.  Sec.  p.  7S,  and  Proceedings  of  the  Geological  Society 
of  London,  vol.  iii.  p.  363.  A memoir,  fully  illustrative  of  the  views  of  Mr.  Hopkins,  is  about  to  appear 
jn  the  1st  part  of  the  seventh  volume  of  the  Transactions  of  the  Geological  Society  of  London. 
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In  sailing  along  the  Gulf  of  Finland  and  passing  close  under  the  Isle  of  Hoch- 
land,  we  could  not  avoid  there  recognising  the  development  of  the  very  same  phse- 
nomenon  as  that  which  we  had  witnessed  on  the  Lake  Onega.  Rising  abruptly  to 
upwards  of  500  feet  above  the  sea,  that  isle,  consisting  essentially  of  porphyritic  and 
greenstone  rocks,  presents  a fine  rugged  outline,  the  major  axis  of  which  ranging 
equally  from  north-north-east  to  south-south -west,  is  parallel  to  the  isles  and  pro- 
montories of  Petrozavodsk,  like  which  it  has  carried  up  upon  its  surface,  masses 
oi  limestone  which  have  been  altered  into  marble,  and  sandstones  which  have  been 
changed  into  quartz  rocks1. 

The  Gulf  of  Finland,  wherein  there  are  three  other  eruptive  islets2,  is,  therefore, 
not  merely  the  line  of  physical  separation  between  the  crystalline  rocks  of  the  north 
and  the  unaltered  sedimentary  deposits  of  which  we  are  about  to  treat,  but  is  also 
distinguished  by  the  same  transverse  emissions  of  plutonic  matter  as  the  great 
north-eastern  boundary.  Whether,  then,  from  violent  dismemberments  and 
changes  along  the  natural  frontier  of  the  Azoic  and  Silurian  rocks,  which  have 
often  produced  great  intervening  depressions,  or,  as  in  other  tracts,  from  the  enor- 
mous accumulation  of  granitic  and  crystalline  detritus  that  encumber  the  surface, 
enough  has  already  been  said  to  explain,  why  no  satisfactory  junctions  like  those 
of  Scandinavia  can  ever  be  looked  for,  upon  the  long  frontier  line  we  have  been 
considering. 

In  the  sequel  and  through  many  chapters  we  shall  have  to  treat  of  very  different 
phenomena,  and  to  show,  that  over  the  largest  region  in  Europe,  which  has  been 
geologically  described  by  any  one  set  of  observers,  nearly  all  the  sedimentary  masses 
aie  unaltered  and  undisturbed.  And  here  we  must  request  our  readers  again  to 
cast  their  eyes  over  the  Map  and  glance  southwards  from  the  line  of  disturbance, 
alteration  and  fracture  to  which  their  attention  has  been  called,  and  observe,  that, 

The  structure  of  Hocliland  is  described  by  Professor  Hoffman.  (See  Beitriige  zur  Kenntniss  des 
Russischen  Reiches.  4 Bandchen,  p.  101. 

M.  Baer,  who  has  visited  them,  thus  speaks  of  these  isles  in  the  Gulf  of  Finland  in  a letter  to  Mr. 
Murchison  : — “ In  the  middle  of  the  gulf  there  are  two  parallel  lines  of  islets,  the  one  somewhat  to  the 
north  of  the  other.  These  latter,  embracing  the  isles  of  Nerva,  Sommer,  Hochland  and  Rodscher,  con- 
stitute a series  of  porphyritic  eruptions.  Hochland  is  essentially  composed  of  porphyry  and  greenstone. 
Sommer  and  Rodscher  contain  porphyry  only;  and  though  I was  unable  to  land  on  Nerva,  I was  suffi- 
ciently near  to  it  to  induce  me  to  believe  that  it  also  is  porphyritic.  All  these  porphyritic  isles  have  worn 
and  striated  surfaces,  here  and  there  covered  with  a quantity  of  erratic  blocks,  among  which  the  variety 
°f  Finnish  granite  called  ‘ Rappakivi’  prevails.  The  southern  range  of  isles  nearer  to  the  mainland  and 
pax allel  to  it  are  mere  sandy  dunes  covered  with  blocks.” 
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with  some  exceptions  not  far  removed  from  this  northern  frontier  line,  all  the  great 
transverse  dislocations  cease  in  the  succeeding  sedimentary  formations ; for  in 
tracing  the  Devonian  and  Carboniferous  rocks  from  the  slopes  of  the  Valdai  Hills 
to  the  mouth  of  the  great  Dwina,  no  great  upheavals  have  occurred ; and  with  this 
absence  of  elevation  no  transverse  fissures  are  visible,  and  the  whole  region  is  void 
of  a trace  of  eruptive  rocks.  To  feebler  exertions  of  the  same  influence  whereof 
we  have  been  speaking,  we  shall,  however,  presently  advert  in  describing  the  Silu- 
rian strata  near  St.  Petersburgh  (see  p.  31). 

Silurian  Roclcs  of  St.  Petersburgh  and  the  Baltic  Russian  'provinces  (see  Map, 
PL  VI.,  with  tabular  view  on  the  right,  and  Section  across  Russia  beneath). — The 
oldest  rocks  in  Russia  containing  organic  remains  form  one  great  series,  whose 
different  members  have  a certain  affinity  in  their  zoological  contents,  yet  exhibit 
marked  distinctions,  and  are  clearly  separable  from  each  other  by  superposition, 
imbedded  fossils,  and  lithological  characters.  In  the  north-western  regions  of 
Russia  they  are  composed  of  three  zones,  synchronous  with  those  rock-systems  of 
the  British  Isles  and  Western  Europe  to  which  the  terms  Silurian,  Devonian,  and 
Carboniferous,  have  been  applied.  A fourth  system  of  this  series,  largely  spread 
out  over  the  eastern  countries  of  Russia  in  Europe,  is  that  which  we  have  termed 
Permian.  Our  actual  knowledge  of  these  rocks  in  other  parts  of  the  world  has 
been  sketched  in  the  first  chapter;  and  in  the  sequel  we  shall  describe  their 
succession  in  order  of  time,  as  well  as  their  passage  from  inferior  to  superior 
formations,  each  characterized  by  typical  fossils.  The  complete  description, 
however,  of  these  remains,  particularly  in  reference  to  many  species  not  pub- 
lished by  other  authors,  will  form  the  chief  part  of  the  appendix  to  this  volume, 
and  the  third  part  or  second  volume  of  our  work.  In  the  meantime,  the  remain- 
der of  this  chapter  is  devoted  to  the  consideration  of  the  oldest  or  Silurian  groujj 
of  these  deposits,  as  developed  in  the  Baltic  provinces  of  Russia. 

The  geologist  who  has  formed  his  ideas  of  the  older  palaeozoic  rocks  from  the 
splendid  examples  they  offer  to  his  inspection  in  the  British  Isles,  where  they 
attain  a vertical  thickness  of  several  thousand  feet,  may  well  be  disappointed  when 
he  first  surveys  their  equivalents  in  Russia.  Instead  of  the  mountain  masses,  fre- 
quently in  a subcrystalline  condition,  and  often  highly  dislocated,  to  which  he  has 
been  accustomed,  he  sees  before  him  very  low  undulating  hills  only,  whilst  ravines 
of  little  depth  occasionally  expose  horizontal  beds  of  soft  clay,  incoherent  sand- 
stone, and  slightly  consolidated  limestone  and  shale ; the  whole  differing  little  in 
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external  aspect  (in  some  instances  not  at  all)  from  the  tertiary  and  cretaceous 
rocks  which  are  spread  out  around  the  estuaries  of  many  parts  of  Europe. 

Little  elevated  above  the  Baltic  sea,  the  Neva,  and  other  tributary  rivers  of  the 
northern  watershed  before  alluded  to,  the  calcareous  or  harder  portion  of  these 
Silurian  rocks  constitutes,  in  fact,  a low  terrace,  the  strata  of  which,  whether  abso- 
lutely horizontal,  occasionally  undulating  and  even  partially  dislocated,  or  almost 
imperceptibly  inclined  to  the  south  and  south-east,  are  surmounted  towards  the 
interior  by  other  masses,  which  represent  the  Old  Red  Sandstone  or  Devonian 
system  of  English  geologists. 

Whatever  may  be  the  thickness  of  these  deposits,  they  thus  cover  a large  area, 
and  offer  numerous  points  for  examination  and  comparison,  wherever  they  can  be 
detected  beneath  the  superficial  detritus.  And  although  this  detritus  is  a great 
impediment  to  clear  observation,  a large  portion  of  it  has  a direct  connexion  with 
the  true  subsoil.  Abstracting  the  erratic  northern  blocks,  sand  or  gravel,  often 
accumulated  in  patches,  and  which  will  be  described  in  the  concluding  chapters,  a 
practised  geologist  can  form  a tolerably  correct  estimate  of  the  nature  of  the  sub- 
strata, by  the  colour  and  aspect  of  the  broken  materials  upon  the  surface.  In 
other  words,  much  of  the  drift  is  merely  local,  and  the  subjacent  rocks  have  been 
so  worked  up,  as  to  give  a dominant  colour  to  the  outline  of  each  geological  tract. 
Thus  the  Silurian  zone  of  the  Baltic  provinces  is  at  once  distinguished  by  its  dull 
light  grey  colour,  from  the  red  (Devonian)  zone  of  Livonia  and  Novogorod,  which 
lies  to  the  south  of  it. 

As  developed  in  the  government  of  St.  Petersburgh  the  Silurian  or  grey  zone 
consists,  in  an  ascending  order,  of  the  following  subformations:' — 1.  Blue  Shale  or 
Clay.  2.  Ungulite  Grit  and  Bituminous  Schist.  3.  “ Pleta,”  or  Ortlioceratite 
Limestone. 

This,  in  truth,  is  the  exact  order  long  ago  pointed  out  by  an  English  geolo- 
gist. So  early  as  the  year  1819,  and  long  therefore  before  anything  like  the  true 
general  succession  of  the  lower  or  transition  formations  had  been  ascertained,  the 
physical  features  of  the  environs  of  St.  Petersburgh  and  the  ascending  order  of  the 
strata  were  correctly  and  even  minutely  laid  down  upon  maps  and  described  by 
Mr.  Strangways1.  That  author  showed,  that  the  lowest  stratum  was  a blue 
clay,  which  occupying  all  the  flat  country  around  the  metropolis,  was  seen  in  cer- 

1 Trans.  Geol.  Soc.,  1st  Series,  vol.  v.  pp.  382,  392  et  seq.  (See  remarks  on  the  successive  and  subse- 
quent contributions  of  other  authors  in  the  Preface.) 
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tain  ravines  (particularly  in  all  those  occupied  by  the  brooks  which  descend  from 
the  plateau  on  the  south)  to  be  overlaid  by  sands  and  schists,  to  which  he  gave  the 
name  of  the  “ intermediate  bed,”  because  it  lay  between  the  clay  of  the  valleys 
and  the  limestone  of  the  upper  tracts  or  “ pleta”  of  the  Russians.  In  the  lowest 
of  these  bands  no  fossils  were  then  known,  and  since  then  they  have  only  afforded  a 
few  fucoidal  impressions.  In  the  intermediate  bed,  however,  Strangways  recognised 
shells  which  he  termed  “ chamites,”  and  these  were  subsequently  described,  first 
undei  the  name  of  Obolus  by  Eichwald,  and  afterwards  as  Ungulites  by  Pander. 
The  third  formation  in  ascending  order,  or  that  of  the  “ pleta”  limestone,  is  that  in 
which  the  great  mass  of  the  fossils  of  the  government  of  St.  Petersburgh  have  been 
found,  many  of  which  have  since  been  made  known  through  the  works  of  Pander 
and  Eichwald,  and  on  these  we  shall  hereafter  dilate.  Those  who  wish  to  make  a 
detailed  study  of  the  environs  of  St.  Petersburgh  cannot,  therefore,  do  better  than 
take  the  maps  and  sections  of  Mr.  Strangways  in  hand,  and  apply  to  his  faithful 
and  beautiful  sketches  of  the  ravines  and  valleys,  the  palajontological  knowledge 
since  obtained,  which  enables  us  to  show,  that  this  group  of  strata  fairly  represents 
the  Lower  Silurian  rocks  of  Scandinavia  and  the  British  Isles. 

This  group  occupies  a zone  varying  from  forty  to  sixty  miles  in  width  in  the 
government  of  St.  Petersburgh.  To  the  west  it  is  clearly  exposed  in  the  cliffs  of  the 
Gulf  of  Finland  and  Reval,  and  in  the  south  of  Esthonia  and  the  government  of 
Kovno  is  surmounted  by  sandy  beds  and  limestone  with  Pentameri ; whilst  the  isles 
of  Oesel  and  Dago  consist  of  still  younger  limestone  laden  with  corals,  and  repre- 
sent the  Upper  Silurian  rocks.  (See  tabular  view  to  the  right-hand  of  the  Map, 
Ph  VI.)  lo  the  east-north-east  the  continental  or  lower  group  traverses  the  rivers 
Slavenka,  Ishoia,  Tosna,  Volkof,  and  Siass,  and  is  lost  under  the  northern  drift 
beyond  the  fifty-first  degree  of  east  longitude.  It  is  afterwards  deflected  to  the 
east-north-east,  and  is  next  found  in  the  altered  form  before  alluded  to,  in  asso- 
ciation with  the  intrusive  rocks  north  of  Petrozavodsk,  and  is,  as  far  as  we  know, 
no  further  traceable  in  the  low  tracts  forming  the  coasts  of  the  White  Sea.  We 
shall  first  describe  the  Lower  Silurian  strata  where  we  examined  them  in  the 
ravines  and  hills  south  of  St.  Petersburgh,  and  on  the  banks  of  the  rivers  Tosna, 
Volkof,  and  Siass,  afterwards  following  them  along  the  cliffs  of  Esthonia  and  into 
Lithuania,  the  Isles  of  Oesel  and  Dago. 

Excepting  some  dislocations  in  the  hills  south  of  St.  Petersburgh,  to  be  hereafter 
spoken  of,  these  Lower  Silurian  strata  are  generally  inclined  to  the  south-south- 


BLUE  CLAY  OF  ST.  PETERSBURG!!. 


26* 


east  at  an  angle  of  about  2°  or  3°  only ; an  inclination  indeed  for  the  most  part  so 
slight,  as  scarcely  to  be  measurable  by  a clinometer.  With  such  a feeble  dip 
the  true  direction  could  only  be  detected  by  observing  those  points  on  the  rivers 
Tosna,  Volkof,  and  Siass,  at  which  the  Silurian  group  passed  successively  under  the 
overlying  Devonian  rocks,  and  they  were  thus  found  to  range,  as  before  said,  from 
west-south-west  to  east-north-east,  or  parallel  to  the  Gulf  of  Finland  and  the 
shores  of  Esthonia. 

1.  Blue  Clay. — The  oldest  beds  of  this  zone  which  are  visible,  consist,  as  before 
said,  of  clay  which  occupies  the  low  country  on  each  side  of  the  delta  of  the  Neva. 
This  clay  or  shale  is  often  of  a pale  greenish  or  bluish  grey  colour,  in  which  respect  it 
is  not  unlike  some  of  the  soft  shales  or  mudstones  of  the  Silurian  series,  though  it 
varies  in  being  partially  sandy,  occasionally  slightly  micaceous  and  streaked. 
Certain  yellow  argillaceous  veins  which  are  peculiar  to  it  on  the  sides  of  the 
Cocrovca  ravine  near  St.  Petersburgh  are  described  by  Mr.  Strangways,  and  it  is 
unnecessary  that  we  should  here  enlarge  on  points  of  this  nature,  since,  in  common 
with  that  author,  we  have  not  been  able  to  observe  in  this  stratum  any  organic 
remains,  except  a few  fucoids,  which  M.  Pander  has  kindly  submitted  to  us‘. 
Though  a small  thickness  only  of  this  clay  is  visible  in  any  natural  section,  it  has 
been  pierced  in  search  of  water  to  several  hundred  feet  in  depth,  both  in  the  vicinity 
of  the  metropolis  and  at  Reval,  without  offering  any  notable  difference  in  the  beds 
traversed,  except  a few  occasional  sandy  courses.  This  fact  and  the  absence  of  all 
traces  of  animal  remains  are  of  high  geological  importance ; and  as  a few  fucoids 
only  have  been  detected  in  this  deposit,  that  underlies  a zone  which  unquestion- 
ably contains  fossils  belonging  to  the  very  oldest  known  Silurian  or  protozoic 
type,  we  may  fairly  believe  that  this  band,  like  the  Swedish  fucoid  sandstone,  is 
the  true  base  of  the  palaeozoic  series,  as  indicated  by  a gradual  dwindling  out  of 
animal  life  in  the  lowest  sedimentary  deposit  of  a region,  where  no  eruptions  have 
taken  place,  and  where  the  strata  are  wholly  unaltered. 

If,  owing  to  the  absence  of  elevatory  movements,  the  bottom  of  the  shale  is 
unknown,  the  relations  of  its  upper  part  to  the  overlying  strata  are  satisfactorily 
seen  on  the  sides  of  several  rivers  and  water-courses,  as  also  in  many  of  the  ravines 

' This  clay  is  not  only  exceedingly  useful  in  the  manufacture  of  bricks,  coarse  pottery,  &c.,  but 
from  the  very  fine  levigation  of  its  particles,  is  also  an  excellent  material  for  casts  in  sculpture,  and  is 
largely  used  for  that  purpose  in  St.  Petersburgh.  When  moist  it  has  the  greenish  tint  of  many  of  the 
Silurian  mudstones. 
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which  intersect  the  line  of  hilly  grounds  extending  from  Czarskoe-celo  to  Duderhof, 
where  it  is  seen  to  crop  out  from  beneath  low  promontories  of  superjacent  sandstone 
and  limestone.  The  general  order  of  the  strata  from  Petersburgh  on  the  north  to 
the  hills  of  Czarskoe-celo  on  the  south  is  sufficiently  expressed  in  this  woodcut. 

3*. 

St.  Petersburgh.  Hills  of  Czarskoe-cclo . 


a.  Blue  shale.  b,  Ungulite  grit  and  bituminous  schist.  c.  Orthoceratite  limestone. 

The  backwardness  of  the  vegetation  on  the  argillaceous  tract  near  St.  Peters- 
burgh may  with  great  reason  be  attributed  to  the  influence  of  a subsoil,  so  retentive 
of  moisture,  wherever  its  surface  is  not  ameliorated  by  a cover  of  northern  drift, 
the  sandy  portions  of  which  afford,  on  the  contrary,  a good  drainage  and  a healthy 
residence.  Though  differing  widely  in  age,  the  oldest  Silurian  clay  of  St.  Peters- 
burgh (the  equivalent  of  the  lowest  Silurian  slates  of  other  countries)  and  the 
tertiary  clay  of  London  produce  precisely  similar  effects.  The  English  florist, 
farmer,  and  valetudinarian,  have  long  since  learnt  to  avoid  the  heavy  and  cold 
clay,  even  where  it  rises  into  hills  around  the  English  metropolis,  and  to  prefer 
the  absorbent  gravel  and  sand  with  which  fortunately  in  so  many  parts  the  clay  is 
overspread,  and  under  which  its  noxious  qualities  are  buried.  A similar  distinction 
is  quite  as  apparent  between  the  district  of  the  undulating  sandy  hills  to  the  north 
of  the  Neva,  and  at  Pavlosk  and  Peterhof,  and  the  lower  argillaceous  tracts  around 
St.  Petersburgh. 

2.  Ungulite  Grit. — This  sandstone,  first  described  as  “ intermediate  sandstone  ” 
by  Strangways,  and  since  named  Ungulite  Grit  by  Pander  from  the  peculiar  fossil 
bivalve  which  it  contains,  is  seen  to  overlie  and  pass  down  into  the  shale,  in  the 
ravines  and  banks  of  the  brooks  on  the  south  of  St.  Petersburgh.  Its  lowest  layers 
frequently  consist  of  whitish  sandstone,  composed  of  grains  of  sand  cemented  by 
siliceous  matter,  and  in  rarer  instances  assuming  the  structure  of  a hard  calcareo- 
siliceous  grit.  In  the  “ chatoyant”  lustre  of  their  newly-fractured  surfaces,  certain 
portions  of  the  rock,  seen  in  the  bed  of  the  Pulkovka  brook  near  Petersburgh,  very 
closely  resemble  the  slightly  calcareous  grits  of  the  tertiary  and  secondary  forma- 
tions, such  as  the  “ grls  de  Fontainebleau,”  the  concretions  of  the  Hastings  sand- 
stone of  England,  or  the  calcareous  grits  of  Brora,  and,  like  these  rocks,  such  parts 
of  the  Russian  sandstone  effervesce  slowly  with  acids. 
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The  upper  strata  are  yellow  and  ferruginous,  and  are  surmounted  by  a bitumi- 
nous schist,  which  sometimes,  indeed,  is  first  seen  to  alternate  with  the  uppei 
beds  of  the  sandstone,  and  then  distinctly  to  separate  it  from  the  overlying  lime- 
stone. 

The  rock  derives  its  name  from  being  in  parts  copiously  filled  with  minute  frag- 
ments of  the  Obolus  or  Ungulite l,  which,  from  their  dark  and  shining  aspects,  give 
to  it  a very  remarkable  aspect.  This  peculiar  rock,  which  on  the  Pulkovka  and 
Popofka  brooks  (the  first  to  the  west,  the  second  to  the  south  of  Czarskoe-celo) 
is  not  more  than  from  twelve  to  twenty  feet  thick,  expands  gradually  in  its  course 
both  to  the  east  and  to  the  west,  until  it  becomes,  in  some  places,  a considerable 
mass.  Upon  the  Ishora9  and  Tosna  rivers  it  is  seen  to  rest  upon  the  lower  shale, 
and  to  be  capped  by  the  schist  and  limestone.  Its  lower  or  whiter  beds  are  theie 
laminated  with  thin  courses  of  shale  or  impure  fuller’s  earth,  whilst  the  uppermost 
bed  (which  there  alone  contains  Ungulites)  is  highly  ferruginous,  with  a few  large 
pebbles  of  quartz.  On  the  Volkof  and  Siass  rivers,  the  Ungulite  grit  is  also  seen 
reposing  upon  the  blue  sbale  ; on  the  former,  about  two  miles  below  Starai  Ladoga, 
on  the  latter  between  Pulnitza  and  Rebrova.  On  the  banks  of  these  rivers  the 
sandstone  assumes  the  importance  of  a distinct  formation,  and  occupies  cliffs 
upwards  of  100  feet  high,  the  lower  portion  white,  the  upper  yellow  and  ferru- 
ginous. 

On  the  Siass  it  is  composed  ol  thick  bands  of  an  incoherent  sandstone  which 
weathers  to  a white  colour  on  the  external  surface  of  the  cliff,  but  is  of  a pinkish 
hue  when  fractured,  and  slightly  freckled  with  ferruginous  stains.  Ihe  beds  aie 
occasionally  separated  by  thin  courses  ol  shale  or  clay , and  the  whole  lests  distinctly 
upon  the  blue  clay.  Occasionally  these  ferruginous  beds  become  a botryoidal  or 
mammillated  iron  sandstone. 

Near  Starai  Ladoga  on  the  Volkof,  the  rock  is  for  the  most  part  a friable, 
incoherent  sandstone,  though  it  is  probable  that  if  deeply  cut  into,  it  might  afford 
a tolerable  building-material.  In  its  range  to  the  west  it  is  often,  indeed,  more 

■ This  fossil  “hell  was  first  described  by  Eichwald  under  the  name  of  Obolus,  which  we  retain  in  our 
description  of  the  organic  remains.  We  use,  however,  the  name  of  Ungulite  grit  (so  applied  by  Pander) 
because  it  has  obtained  geological  currency.  The  multitude  of  the  small  shmmg  fragments  of  this 
horny  shell  might,  at  first  sight,  be  mistaken  for  plates  of  mica,  and  we  have  already  adverted  to  shells  of 
similar  characters  in  the  oldest  Silurian  shelly  rock  in  North  America. 

* In  one  spot  on  the  Ishora,  as  remarked  by  Strangways,  the  white  sand  is  so  fine  that  it  is  extracted 

for  hour-glasses  and  writing  purposes. 
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calcareous,  frequently  concretionary,  of  a harder  consistency,  and  apparently  of  a 
very  durable  composition.  This  is  well  seen  in  the  escarpments  on  the  banks  of 
the  river  Narva,  on  which  the  ancient  Moscovite  castle  stands,  where  a ferruginous 
and  calcareous  cement  has  so  bound  together  the  minute  and  broken  Ungulites 
with  coarse  grains  of  sand,  that  the  faces  of  the  rock  are  quite  impervious  to  the 
action  of  the  weather.  For  a long  time  we  supposed  that  the  Ungulites  were  ex- 
clusively found  in  the  lower  sandstone  or  grit,  but  at  Vassilkova  on  the  river  Lava 
(between  the  Volkof  and  the  Siass),  M.  Pander  has  found  them  intermixed  with 
the  Orthidse,  Orthoceratites,  Trilobites  and  Sphseronites  of  the  overlying  pleta 
limestone  ; the  calcareous  mass  in  which  these  remains  occur  being  superposed 
to  a considerable  thickness  of  Ungulite  sandstone. 

With  the  exception  of  two  very  rare  species  of  Orbicula1  which  we  detected  on 
the  banks  of  the  Tosna  and  the  brook  near  Crasnoe-celo,  the  Ungulites  seem  to  be 
the  sole  tenants  ot  this  sandstone.  These  fossils,  to  which  we  naturally  paid  great 
devotion,  as  being  the  most  venerable  animal  remains  of  northern  Europe,  are  not 
confined  to  one  part  of  the  rock,  but  are  scattered  throughout  it,  usually  in  vast 
quantities,  often  in  very  small  fragments,  but  at  intervals  are  better  preserved. 
On  the  Volkof  and  Siass  the  same  courses  of  clay  or  shale  are  observed  as  at  the 
Tosna,  and  the  sand-rock  is  often  of  a delicate  pink  colour,  but  with  the  exception 
of  some  irregular  courses  of  sub-concretionary  purple  grits,  the  whole  mass  falls 
readily  to  pieces  under  the  hammer.  The  Ungulites  vary  in  their  dimensions  from 
the  size  of  a pea  to  that  of  a sixpence 2,  and  occur  in  great  profusion.  We  refer  to 
our  description  of  these  singular  protozoic  fossils  in  the  second  volume,  merely 
observing  by  the  way,  that  they  have  not  yet  been  found  in  any  portion  of  Western 
Europe,  and  that  they  have  been  rightly  formed  into  a genus  by  the  Russian  authors 
Eichwald  and  Pander. 

1 One  of  these  we  named  after  our  eminent  friend  M.  von  Buch.  (See  vol.  ii.  and  bottom  of  the 
Table  of  fossils  attached  to  the  Map,  PI.  VI.) 

In  some  rare  instances  they  reach  to  the  size  of  three-fourths  of  an  inch  in  diameter,  particularly  at 
Baltisch  Port,  in  the  cliffs  of  Esthonia.  As  in  all  sub-formations  which  constitute  parts  of  a group,  the 
Ungulite  grit  or  sandstone  passes  in  some  situations  into  and  alternates  with  the  overlying  calcareous 
strata.  This  observation  was  made  by  our  friend  M.  Pander  at  Baltisch  Port  in  Esthonia,  from  whence 
we  have  obtained  rock  specimens  in  which  the  sandy  laminee  with  Ungulites  are  interlaced  with  impure 
limestone  containing  green  grains  and  fossils  of  the  overlying  " pleta.”  At  Briggetten  Kloster  and 
Baltisch  Port,  the  Ungulite  grit  has  been  found  by  Pander  to  be  occasionally  a pebbly  rock,  in  parts  of 
which  are  pebbles  of  white  quartz,  but  the  greater  number  of  the  included  fragments  consist  merely  of 
rounded  schist. 
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Bituminous  Schist. — This  schist,  sometimes  of  darkish  green,  but  usually  of 
black  colour,  which  occurs  pretty  generally  between  the  Ungulite  grit  and  the 
limestone  (and  was  classed  with  the  former  by  Strangways),  is  mineralogically  not 
unlike  many  beds  known  in  the  carboniferous  rocks  of  England.  It  may  be  com- 
pared with  the  “ bat”  of  the  Staffordshire  coal-field,  and  might  even  be  assimilated 
to  certain  hard  beds  of  the  Kimmeridge  clay,  so  little  do  lithological  characters 
alone  enable  us  to  decide  upon  the  age  of  rocks.  It  is  specially  distinguished  by 
containing  rounded,  or  oblate  sphseroidal  nodules,  or  calcareous  concretions,  the 
surfaces  of  which  are  marked  by  projecting  crystals  of  calcareous  spar  and  pyrites 
radiating  from  a common  centre.  Being  highly  carbonaceous  at  the  falls  of  the 
Sablenka,  a tributary  of  the  Tosna,  it  is  there  partially  extracted  from  beneath  the 
limestone,  for  the  manufacture  of  coarse  pencils.  Though  this  black  schist  is  very 
persistent  and  is  seen  in  all  the  sections  of  the  hills  which  range  fromDuderhof  to 
Czarskoe-celo,  as  well  as  on  the  banks  of  the  Volkof  and  Siass  rivers,  it  is  of  incon- 
siderable thickness,  and  seldom  contains  organic  remains.  In  Esthonia,  however, 
where  it  is  in  parts  highly  bituminous,  a few  graptolites  and  organic  remains  have 
been  discovered  in  it. 

3.  “ Pleta,”  or  Orthoceratite  Limestone.-—  Occasionally,  as  on  the  Pulkovka 
brook,  beyond  the  observatory,  and  again  on  thePopofka,a  feeder  of  the  Slavenka, 
some  of  the  bottom  layers  of  the  limestone  are  of  a dullish  red  colour,  and  have  the 
glistening  fracture  of  a sandy  dolomite,  but  in  general  the  lowest  strata  are  cha- 
racterized by  containing  a profusion  of  grains  of  dark  green  mineral  like  chlorite 
in  a light  grey-coloured  base.  According  to  the  examination  of  M.  Abich  of 
Dorpat,  it  uTould  appear  that  such  green  grains  are  the  detritus  of  the  ancient 
augitic  rocks  of  the  Finnish  frontier;  and  our  friend  M.  Worth  has  even  detected 
small  portions  of  malachite  and  “ blei  glanz  ” in  these  lower  beds.  In  lithological 
aspect,  however,  these  lower  beds  usually  so  resemble  the  “ craie  chloritee”  of  the 
French,  and  some  varieties  of  our  upper  greensand,  that  when  mineral  characters 
were  the  chief  guides  of  geologists,  they  were  even  supposed  to  belong  to  the  cre- 
taceous system  ! They  are  usually  separated  by  way-boards  of  reddish  and  green- 
ish-grey shale.  These  are  again  surmounted  by  a considerable  thickness  of  dingy 
grey,  earthy,  flat-bedded  and  slightly  consolidated  limestone.  The  lower  as  well 
as  the  central  or  argillaceous  beds  of  the  limestone,  may  be  well  seen  in  the  ravines 
of  the  St.  Petersburg!!  hills,  extending  from  Czarskoe-celo  to  the  hills  of  Duderhof, 
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viz.  on  the  banks  of  the  Pulkovka  and  Popofka  brooks,  and  on  the  banks  of  the 
Tosna. 

It  is  in  these  districts  that  the  greater  number  of  the  Lower  Silurian  fossils  of 
Russia  have  been  obtained,  many  of  which  are  figured  in  the  works  of  Pander  and 
Eichwald1.  In  the  beds  exposed  on  the  sides  of  the  Pulkovka  brook,  we  collected 
the  following  fossils:  Lingula  longissima  (Pand.),  Orthis  obtusa  (Pand.),  0.  calli- 
gramma  (Dalm.),  0.  injlcxa  (Pand.),  0.  adscendens  (Pand.),  0.  hemipronites  (V.  Buch), 
Leptcena  imbrex  (Pand.),  Orthoceratites  vaginatus  (Schloth.),  O.  duplex  ("Wahl.),  Illce- 
nus  crassicauda  (Dalm.),  and  Asaphus  expansus  (Dalm.).  All  the  valuable  specimens 
(some  of  them  unique)  which  enrich  the  cabinets  of  St.  Petersburgli,  also  come 
from  this  and  other  ravines  in  which  the  strata  are  exposed.  Besides  the  two  usual 
above-mentioned  Trilobites,  these  strata  are  found  to  contain  other  species  already 
known  in  Sweden  or  in  England,  such  as  Calymene  polytoma  (Dalm.),  C.  Fischeri, 
C.  sclerops  (Dalm.),  C.  Bowningiae  (Murcli.) , Ampyx  nasutus  (Dalm.),  Metopias  aries 
(Eichw.),  Tr.  splmricus  (Boeck),  and  very  rarely  the  Asaphus  Buchii  and  A.  Heros 
(Dalm.),  or  tyrannus 2. 

Among  the  brachiopods  from  these  spots  we  may  cite  as  particularly  worthy  of 
note  the  Spirifer  lynx  (hiforatus,  Schloth.),  a species  around  which  as  a type  many 
varieties  may  be  ranged,  the  Spirifers  of  the  group  of  £.  (squirostris  ( Terebratula  equi- 
rostris,  Schloth.),  the  Siphonotreta  unguiculata,  Orthis  parva  and  Crania  antiquissima 

1 See  Pander,  Beit.  Geogn.  Russland,  1830,  St.  Petersburgli;  and  Eichwald’s  works,  Geogn.  Zool.  per 
Ingriam  marisque  Balt.  Prov.,  &c.,  1825;  Zoologia  Specialis,  1829  ; Urwelt  des  Russlands,  H.  1 and  2; 
and  Silurische  System  in  Esthland,  1840.  Both  M.  Eichwald  and  M.  Pander  have  compared  the  palaeo- 
zoic rocks  of  Esthonia  and  St.  Petersburgli  with  those  of  Sweden,  and  have  shown  that  the  fossils  of  the 
two  countries  are  essentially  the  same. 

1 The  Asaphus  tyrannus  (heros,  Dalm,),  or  a form  which  M.  Eichwald  thought  might  be  united  with  it, 
is  mentioned  by  that  author  as  occurring  at  Odinsholm  (Silurian  System  in  Esthland,  p.  80).  Since  then 
it  has  been  found  by  His  Imperial  Highness  the  Duke  of  Leuchtenberg  at  Grafskaya  Slavenka  as  well  as 
the  Asaphus  Buchii,  an  important  addition  to  our  knowledge.  The  quarries  of  Grafskaya  Slavenka  and 
Fedorofski,  south  of  Czarskoe-celo,  particularly  the  former,  have  afforded  to  the  zealous  researches  of  the 
Prince  a great  variety  of  other  fossils,  including  three  new  species  of  Trilobites,  which  he  has  named 
Asaphus  centron,  A.  longicauda,  A.  liyorrhinus,  and  Nilcus  nanus.  Besides  some  species  of  Trilobites,  Or- 
thoceratites and  Testacea,  previously  named  by  M.  Eichwald  and  M.  Pander,  the  Duke  has  further  disco- 
vered and  named  the  new  species  Pileopsis  borealis,  Terebratula  digitalis,  with  two  new  species  of  Crinoidea, 
one  of  which  is  termed  the  Gonocrinitcs  giganteus,  &c.,  &c.  See  “ Beschreibung  einiger  neuen  Thierreste 
von  Tzarskoje-celo,  von  Maximilian  Herzog  von  Leuchtenberg ,”  with  a copy  of  which  memoir  His  Imperial 
Highness  has  honoured  us. 
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(nob.).  The  ravines  in  the  calcareous  plateau  are  also  rich  in  those  peculiar 
bodies  ( Cystidece  of  Von  Buch)  which  characterize  the  Lower  Silurian  rocks  of 
Scandinavia  and  Russia,  of  which  the  Sphceronites  ( Echinosphcerites ) aurantium  and 
8-  pomum  are  the  most  abundant.  With  these  are  occasionally  associated  Echino- 
encrinites  angulosus,  E.  striatus,  together  with  Cryptocrinites  cerasus  and  Hemicos- 
mites  pyriformis  (the  two  latter  being  new  species  described  by  Von  Buch).  Of 
these  the  Echinosphcerites  aurantium,  with  some  minute  Orthidce  and  the  Favosites 
Petropolitanus1  (Pand.),  seem  to  be  characteristic  of  the  upper  beds  exposed  in  the 
hills  of  Duderhof. 

On  the  Tosna,  a little  above  the  village  of  Nikolskaya,  the  cliffs  present  in  one 
vertical  section  the  whole  series  from  the  top  of  the  blue  clay  at  the  base,  through 
the  Ungulite  sandstone  and  bituminous  schist  to  the  chloritic  beds,  or  bottom  of 
the  overlying  limestone.  In  the  latter  we  collected  many  specimens  of  the  small 
Orthis  obtusa  and  O.parva  (Pand.),  associated  with  the  Leptcena  imbrex  (Sil.  Syst.), 
and  the  Asaphus  expansus. 

So  far,  then,  the  different  members  of  the  same  system  are  developed  at  those 
well-known  localities;  but  before  the  period  of  our  first  visit,  no  natural  section 
had  been  discovered  which  clearly  exposed  the  relations  between  this  Lower  Silurian 
group  and  the  next  overlying  formation.  This  we  first  effected  by  an  examination 
of  the  banks  of  the  river  Volkof,  as  explained  by  the  following  woodcut. 
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a‘  Blue  clay  of  the  low  country  near  the  mouth  of  the  river,  b.  Cliffs,  80  to  too  feet  high,  of  Ungulite  grit  and  sandstone,  which  to  the  south  of 
starai  Ladoga  are  overlaid  by  bituminous  schists  (e),  and  the  lower  and  upper  limestone  { d , e and  /) ; the  latter  occupying  the  cliffs  at  Petropavlosk 
(the  Upper  Silurian  group  being  absent),  is  at  once  surmounted  by  rocks  ( g ),  which  form  the  base  of  the  Devonian  system. 


We  may  here  offer  some  details  of  the  succession  of  these  calcareous  strata. 
After  passing  over  the  low  country  occupied  by  the  blue  clay  and  the  cliffs  com- 
posed of  Ungulite  sandstone,  the  banks  of  the  Volkof  show  the  superposition  of 
the  lowest  beds  of  the  limestone  to  the  bituminous  schist  and  Ungulite  sandstone. 
Such  an  order  occurs  about  three  versts  above  Starai  Ladoga,  and  on  the  right  bank 
of  the  river  opposite  the  hamlet  of  Isvosk. 

1 Mr.  Lonsdale  shows  that  this  coral,  so  characteristic  of  the  lower  rocks  of  Russia  and  Scandinavia,  and 
also,  as  we  believe,  now  found  in  the  Lower  Silurian  of  North  Wales,  is  a Chcetetes  (see  Appendix  A.). 

E*  2 
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g.  Thin  beds  of  impure  limestone,  alternating  with  dull  red  and  green,  concretionary  marlstone,  the  whole  covered 
by  drift  (h),  containing  granitic  and  other  blocks.—/.  Upper  and  thin-bedded  limestone,  without  chlorite, 
and  containing  Orthaeeraiitex  vaginafois,  O.  duple,*',  Illanus  crammudo,  and  Asnphus  expunsus—e.  Chlo- 
ritic  limestone,  in  beds  from  six  inches  to  one  foot  thick,  of  light  grey  colour,  in  part  earthy,  in  part  compact, 
and  speckled  throughout  with  numerous  grains  of  dark  green  chlorite,  some  of  which  arc  crystalline.  Among 
the  fossils  are  Orthi*  calligrumma , 0.  ohtusn , 0,  purm  (Pand.),  and  abundance  of  Trilobites,  Amphvx  expansus 
and  Jllcenus  crassicuudn.  A few  Sphaaronites  are  also  present,  and  on  the  surface  of  the  beds  are  some 
markings  of  fucoids  ? — d.  Bituminous  schist,  with  concretions  of  calcareous  spar. — c.  Ferruginous  grit  with  Un- 
gulites. — a and  b.  Yellow  sands  and  sandstone,  and  whitish  incoherent  sandstone.  The  cliff  is  about  sixty  feet 
high. 

Other  beds  of  highly  argillaceous  limestone,  superior  to  those  represented  in  the 
above  woodcut,  and  forming  the  central  mass  of  the  deposit,  occupy  the  cliffs 
between  Isvosk  and  Petropavlosk,  and  are  largely  excavated  for  the  manufacture 
of  hydraulic  cement.  In  these  quarries  we  found  several  fossils  similar  to  those 
of  the  lower  limestone  at  Isvosk,  viz.  Asaphus  expansus,  Illcenus  crassicauda,  Ortho- 
ceratites  vaginatus  and  0.  duplex ; and  in  addition  to  them,  Orth,  bacillus , Euom- 
phalus  qualleriatus  (Schloth.),  Siphonotreta  verrucosa  (Lingula,  Pand.),  Lepteena  im- 
brex (Pand.),  &c.  Fucoid-like  bodies  also  occur  upon  the  surfaces  of  the  strata1. 

At  Petropavlosk,  where  the  cliff  rises  to  a greater  altitude  than  in  any  other 
part  of  the  river-banks,  still  higher  strata  appear,  and  these,  sloping  away  at  an 
almost  imperceptible  angle  to  the  north  of  the  village  of  Bor,  pass  under  certain 
red  and  green  strata  which  are  the  lowest  beds  of  the  Devonian  system.  Like  the 
highest  strata,  which  are  exposed  in  the  hills  of  Duderhof  near  Petersburgh,  these 
upper  limestone  beds  on  the  Volkof  contain  Spheeronites  in  vast  abundance, 
particularly  the  £>.  aurantium,  together  with  the  Cheetetes  Petropolitanus,  and  a few 
small  Orthidee. 

On  the  Siass  we  observed  a succession  of  the  lower  formations  precisely  similar 
to  that  which  is  exposed  on  the  Volkof  and  at  Rebrova,  where  quarries  of  the 
chloritic  limestone  afforded,  among  other  characteristic  fossils,  a gigantic  specimen 
of  the  Asaphus  expansus.  In  recently  ascending  the  banks  of  this  river  above  the 
point  of  our  united  explorations  in  1840,  we  also  obtained  unequivocal  proofs  of 
the  Lower  Silurian  strata  being  at  once  overlaid  by  true  Devonian  beds  between 
the  villages  of  Siaski,  Rodok  and  Buyanetz2.  The  lower  strata  there  consist  of 
calcareous  flags  alternating  with  red  and  green  marl,  overlaid  by  a limestone  with 
small  concretions,  and  loaded  with  Orthis  calligramma  (Dalm.),  O.  plana,  O.inflexa, 
0.  extensa  (Pand.),  Asaphus  expansus,  Orthoceratites  vaginatus,  Cheetetes  Petropoli- 

1 Colonel  Helmersen  discovered  traces  of  copper  ore  in  these  limestones  of  the  Volkof. 

5 Observation  of  Count  Keyserling. 
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tanus,  &c.  This  perfectly  characterized  Lower  Silurian  band  is  at  once  conform- 
ably surmounted  by  other  red  and  green  marls  with  calcareous  flags,  followed  by 
micaceous  brownish-red  sandstone  and  other  marls  and  flags l,  and  in  this  group 
are  the  following  true  Devonian  types,  viz.  Orthis  striatula  (Schloth.),  Terebratula 
Livonica  (V.  Buch.),  Spirtfer  muralis  (nob.),  Ortho ceratites  cochleatum  and  Serpula 
omphalotes  ; with  which  species  are  mingled  fragments  of  ichtbyolites,  such  as  Den- 
drodus  and  a remarkable  species,  of  which  we  shall  speak  in  the  next  chapter  as 
having  been  been  first  found  on  the  river  Siass  by  Mr.  Strangways,  Placosteus 
meandrina  (Ag).  (See  note,  p.  47.) 

The  same  flaglike  structure  of  the  upper  calcareous  beds,  which  is  apparent  on 
the  banks  of  the  Volkof  and  the  Siass,  is  also  seen  on  the  Vloia,  a small  tributary 
of  that  river,  and  at  about  twenty-five  versts  north  of  the  junction  before  alluded 
to,  where  these  Silurian  flags  rise  out  by  an  undulation,  from  beneath  a trough  of 
Devonian  strata,  and  occupy  a low  dome  near  the  village  of  Possobea,  as  repre- 
sented in  this  figure. 

5. 

N.  S. 

Possobea. 


Lower  Silurian.  Devonian.  Dome  of  Lower  Silurian  flags.  Devonian. 

These  uppermost  Silurian  beds  are  yellowish  and  white,  sandy,  calcareous  flag- 
stones, in  parts  having  a delicate  green  tint.  They  contain  several  fossils  which 
clearly  refer  them  to  the  Lower  Silurian  group  ; such  as  Orthis  adscendens,  and 
two  other  species  of  this  genus ; together  with  a Terebratula  and  a Trilobite 
closely  approaching  to  the  Asaphus  expansus. 

Dip,  Undulations,  and  Dislocations  of  the  Strata. — It  was  in  the  quarries  of  the 
hydraulic  limestone,  north  of  Petropavlosk,  that  we  first  ascertained  the  very  slight 
inclination  of  the  strata  to  be  towards  the  south-south-east.  Large  surfaces  of  the 
rock  being  laid  bare,  we  perceived  that  the  rain-water,  which  had  recently  fallen, 
flowed  slowly  to  the  south-south-east,  and  lodged  against  the  edges  of  the  unquar- 
ried rock  in  that  direction2.  The  clear  continuous  section  of  the  Volkof  obviates, 
however,  the  necessity  of  such  a test,  even  where  the  clinometer  may  fail  to 
register  the  inclination ; for  though  some  difficulty  may  exist,  when  one  vertical 
face  of  rock  only  is  examined,  the  geologist  who  views  at  a coup -d’ ceil  the  strata 

1 M.  Pander,  we  may  further  observe,  has  recently  observed  a similar  junction  of  Lower  Silurian 
with  Devonian  on  the  banks  of  the  river  Loya,  a feeder  of  the  Lake  Ladoga,  thirty-six  versts  above 
Schlusselburg. 

- A similar  experiment  gave  a like  result  in  the  limestone  quarries  on  the  river  Siass. 
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exposed  for  several  miles  on  the  banks  of  this  straight-flowing  stream,  can  recog- 
nise, without  hesitation,  their  order  and  succession,  as  indicated  in  the  little  pre- 
ceding woodcut.  Looking  southwards  from  the  abrupt  cliff-  at  Petropavlosk,  he 
sees  the  upper  beds  of  the  grey  Silurian  rocks  declining  gradually  in  the  distance 
till  they  are  overlapped  by  the  red  Devonian  beds. 

Whilst  we  speak  of  a very  slight,  general  inclination  to  the  south-south-east,  we 
must  explain,  that  we  believe  it  to  be  often  accompanied  by  broad  undulations, 
sometimes  leaving  the  strata  in  almost  horizontal  positions,  and  at  other  times 
producing  domes  and  troughs  like  those  on  the  Volkof  and  Vloia,  to  which  we  have 
just  adverted.  It  will  hereafter  appear,  that  such  undulations  occur  also  in  the 
Devonian  rocks  of  Courland,  and  in  other  districts ; and  we  would  now  show,  that 
in  certain  tracts,  the  movement  of  the  strata  has  proceeded  to  such  an  amount 
as  to  produce  considerable  dislocations. 

Although,  therefore,  we  have  spoken  of  the  horizontality  of  the  Silurian  rocks,  we 
must,  therefore,  except  from  this  remark  some  of  the  beds  which  are  exposed  in 
the  ravines  of  the  hilly  grounds  watered  by  the  Pulkovka  brook  to  the  south  of 
St.  Petersburgh,  i.e.  between  the  Duderhof  Hills  and  Czarskoe-celo.  The  sections 
of  Mr.  Strangways  established  by  clear  evidences,  that  the  strata  on  the  sides  of 
this  rivulet  are  fractured  and  thrown  into  rapid  undulations1,  which  M.  Pander  has 
since  sought  to  prove  might  be  explained  by  subsidence  and  derangement  of  the 
inferior  clay.  To  us,  however,  it  is  manifest,  that  the  dislocations  on  the  Pulkovka 
cannot  be  referred  to  such  a cause.  The  breaks  and  repetitions  seen  along  the 
sides  of  the  little  valley,  from  above  the  village  to  a verst  or  two  below  it  (as  ex- 
pressed in  the  following  woodcut),  can,  we  contend,  be  alone  explained  by  elevatory 
movements2. 

SECTION  ALONG  THE  PULKOVKA  BROOK.  5*. 

E.N.E.  W.S.W. 


s.  Drift,  and  northern  erratic  blocks.  b.  Ungulite  sandstone. 

d.  Limestone.  b*.  Ungulite  sandstone  in  hard  concretions. 

c.  Bituminous  schist.  a.  Blue  clay. 


1 Geol.  Trans.,  old  series,  vol.  v.  pi.  25  and  26. 

* Colonel  Helmersen  has  well  remarked,  that  the  blue  clay  rises  to  a much  higher  level  to  the  south  of 
St.  Petersburgh  than  in  Esthonia,  and  he  accounts  for  this  fact  as  well  as  for  these  dislocations  by  eleva- 
tion.— Ann.  des  Mines  de  Russie,  1838,  p.  102.  M.  Pander  was  formerly  disposed  to  attribute  the  con- 
tortions and  dislocations  on  the  Pulkovka  to  subsidences  caused  by  the  conflagration  of  the  bituminous 
and  pyritous  schists  beneath  the  limestone ; hut  we  apprehend  that  with  the  present  amount  of  evidence 
he  would  no  longer  adhere  to  that  idea. 
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That  such  rapid  undulations  and  breaks  (though  partial  exceptions  when  such 
a large  surface  as  Russia  is  considered)  are  due  to  disturbances  of  the  strata  by 
elevations  from  beneath,  we  have  further  satisfied  ourselves  by  an  examination  of 
the  banks  of  the  Popovka  rivulet  to  the  south  of  Pavlosk.  This  stream,  which  falls 
into  the  Slavenka,  occupies  a longitudinal  chasm,  which  as  nearly  as  possible  coin- 
cides with  the  general  direction  of  the  strata  in  the  environs  of  St.  Petersburgh,  or 
from  west-south- west  to  east-north-east.  Near  the  plateau  from  which  the  water 
descends,  the  pleta  limestone  lies  in  great  horizontal  masses,  and  is  thus  observed 
to  fold  over  in  gentle  undulations,  which  so  increase  in  measure  as  they  approach 
the  village  of  Popovka  as  to  form  a complete  arch,  as  represented  in  the  following 
woodcut.  By  this  curvature  the  Ungulite  sandstone  (b),  with  the  bituminous  schist 
(c)  over  it,  is  thrown  up  in  an  arch,  over  which  the  pleta  limestone  (d)  folds  rapidly 
over  to  the  east,  and  is  seen  in  highly  inclined  beds  at  the  little  bridge.  After 
several  minor  flexures  a decided  transverse  fault  is  exposed  in  a low  hill,  and 
winding  along  another  denudation,  the  cliff  on  the  right  bank  is  a marked  and 
decided  elevation,  called  the  Pastor  Hill,  from  sixty  to  seventy  feet  above  the 
water.  Here  the  great  mass  of  the  “pleta”  limestone,  rising  gradually  to  the 
west,  is  again  regularly  succeeded,  first  by  the  bituminous  schist  (c)  and  Ungulite 
sand  ( b ) , and  finally,  near  the  village  of  Poselevo  or  Peselova,  by  the  lower  shale  (a) , 
which  there  is  of  a greenish  tint. 

6. 


E.N.E.  Pastor  Hill,  Popovka,  W.S.W. 


No  geologist  can  view  these  sections  without  admitting,  that  they  exhibit  clear 
evidences  of  dislocation.  When,  indeed,  it  is  seen  that  the  brooks  of  Pulcovka  and 
Popovka  both  run  in  rents  nearly  parallel  to  the  general  strike  of  the  formation,  and 
that,  though  separated  from  each  other  by  a space  of  twelve  or  fifteen  versts,  they  so 
exhibit  the  same  violent  transverse  flexures  and  even  fractures,  that  those  of  Pul- 
covka, when  prolonged,  coincide  with  those  of  Popovka,  no  doubt  can  be  enter- 
tained that  they  have  resulted  from  the  same  operation.  In  truth,  the  axis  of 
these  arches  and  the  direction  of  the  faults  are  from  north-north-west  to  south-south- 
east,  or  directly  at  right  angles  to  the  general  bearing  of  the  formations,  and  we 
therefore  feel  confident,  that  such  dislocations  athwart  the  prevailing  line  of  eleva- 
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tion  of  the  mass,  must  be  viewed  as  parts  of  the  same  phsenomenon  to  which  we 
have  alluded  as  occurring  all  along  the  Finnish  and  Lappish  frontier,  and  of  which 
the  isle  of  Hochland  in  the  Gulf  of  Finland  is  the  prominent  sign  upon  the  west. 
In  a word,  we  regard  all  the  transversal  valleys,  by  which  numerous  streams  flow 
from  the  palaeozoic  plateau  on  the  south  to  the  Gulf  of  Finland,  as  having  been  de- 
termined at  the  time  when  that  plateau  was  raised,  and  subjected  to  a tension  by 
which  it  was  transversely  broken.  The  causes  of  this  elevation  are  to  be  sought 
m the  same  expansive  forces  through  which  the  plutonic  and  eruptive  rocks  have 
found  an  issue  to  the  north ; and  which,  though  suppressed  in  the  more  southern 
tracts,  have  manifested  their  influence  in  the  transverse  domes  and  fissures  we  have 
just  described.  We  further  believe  that  these  upheaving  causes  have  been  mainly 
instrumental  in  the  formation  of  the.  larger  river  gorges,  and  even  perhaps  in  deter- 
mining the  great  transverse  depression  of  the  Lake  Peipus  (see  Map).  These  phe- 
nomena afford,  therefore,  we  repeat,  a confirmation  of  the  views  of  fracture  as 
resulting  from  elevation,  to  which  we  have  previously  referred,  p.  24  et  seq. 

Now  here  we  must  observe,  that  the  strata  thus  affected  in  the  government  of 
St.  Petersburgh  are  precisely  of  the  same  age  as  those  which  at  Kinnekulle,  the 
Billingen  Hills,  and  other  places  in  Sweden  have  been  perforated  and  covered 
by  basaltic  trap,  and  which  on  the  Lake  Wettern  we  have  shown  to  have  under- 
gone great  flexures  and  breaks  (p.  17).  But  whilst  we  speculate  on  some  of  the 
ancient  movements  which  affected  this  region  and  parts  of  Sweden  having  taken 
place  after  the  completion  of  the  Lower  Silurian  group  and  before  the  accumula- 
tion of  the  Upper, — movements  by  which  it  was  placed  beyond  the  influence  of  the 
waters  wherein  the  Upper  Silurian  strata  were  accumulated,  and  which  seem  to 
have  increased  in  intensity  from  south-west  to  north-east,  we  must  admit  that  the 
breaks  and  contortions  which  have  just  been  described  may  have  occurred  at  a 
much  more  recent  period,  or  after  the  consolidation  of  the  carboniferous  rocks. 
This  opinion  is  grounded  on  the  facts,  that  along  the  northern  frontier  (p.  23*)  the 
Devonian  strata  are  equally  metamorphosed  as  the  Silurian ; and  that  the  carboni- 
ferous limestone  of  the  Valdai  Hills  has  also  been  affected  by  similar  transverse 
breaks,  as  will  appear  in  the  5th  Chapter.  In  short,  as  far  as  we  had  the  means  of 
determining  it,  the  amount  of  disrupture  is  frequently  coincident  with  the  height 
to  which  the  strata  have  been  elevated,  and  the  greatest  elevation  certainly  took 
place  after  the  completion  of  the  carboniferous  limestone. 

Junction  of  Lower  Silurian  with  Devonian  Strata  South  of  St.  Petersburgh. The 
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clear  and  unambiguous  sections  of  the  Volkof  and  the  Siass  have  already  demon- 
strated, that  Lower  Silurian  limestone,  similar  to  that  of  the  hills  of  Czarskoe-celo, 
is  at  once  surmounted  by  a red  formation  with  ichthyolites  of  the  Devonian  age. 
This  occurs  at  a very  few  miles  only  to  the  south  of  the  section  on  the  Popofka, 
and  only  thirty-five  versts  to  the  south  of  St.  Petersburgh.  In  his  work  on  the  en- 
virons of  St.  Petersburgh,  Strangways,  who  must  have  closely  surveyed  this  district, 
has  indicated  in  his  map  the  occurrence  of  a “ red  earth  of  doubtful  character”  on 
the  sides  of  the  Ishora  river,  at  the  hamlet  of  Ontoleva. 

The  spot  thus  indicated  appears,  however,  to  have  escaped  the  notice  of  geolo- 
gists during  many  intervening  years ; for  since  the  notice  of  it  by  Strangways,  no 
one  seems  to  have  explored  this  locality  until  M.  Eicliwald  recently  visited  and 
described  its  rocks.  At  that  period  (1843,  subsequent  to  our  two  first  visits  to 
Russia),  and  after  tbe  existence  of  the  true  Old  Red  or  Devonian  along  the  southern 
frontier  of  the  Silurian  rocks  had  been  established  and  even  laid  down  by  Colonel 
Helmersen  in  a small  general  map,  there  could  be  little  difficulty  in  asserting,  that 
this  red  earth  of  Strangways  formed  really  part  of  the  Devonian  system.  But 
M.  Eichwald  had  then  found  no  fossils  in  it.  Such,  however,  were  soon  afterwards 
discovered  by  one  of  our  own  party  (Count  Keyserling),  accompanied  by  M.  Worth, 
the  account  of  which  result  has  already  been  published  in  the  last  volume  of  the 
Mineralogical  Society  of  St.  Petersburgh.  This  sketch  further  contains  an  account 
of  the  extension  of  these  beds  high  up  the  Ishora,  thus  connecting  them  with  the 
great  mass  of  the  Devonian  system  which  we  had  formerly  recognised  and  shall 
hereafter  describe.  As  this  discovery  was  made  long  after  our  chapter  on  the 
Devonian  strata  and  a large  portion  of  this  volume  were  printed,  and  as  another 
member  of  our  party  has  since  visited  the  principal  localities  (August  1844),  we 
deem  it  essential  to  give  a short  account  of  the  order  of  the  strata  with  a brief 
allusion  to  their  contents,  particularly  as  the  latter  have  thrown  new  light  upon  the 
fauna  of  the  Devonian  system. 

Inclining  very  slightly  to  the  south  or  south-south-east,  the  pleta  limestone  of 
the  plateau  of  Czarskoe-celo,  here  of  greenish  and  reddish  colours  and  loaded  with 
Orthoceratites,  and  passing  by  Grafskaya  Slavenka,  is  overlaid  by  other  beds  of 
somewhat  similar  structure,  as  exposed  near  the  hamlet  of  Ontoleva.  These  upper 
strata  are  so  perfectly  conformable  to  the  lower,  that  if  unquestionable  Devonian 
remains  had  not  been  found  in  them,  they  might  have  passed  for  some  ambiguous 
and  hitherto  undescribed  member  of  the  Upper  Silurian  group.  At  Ontoleva, 
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however,  where  they  contain  concretions  of  calcareous  spar,  these  sandy  and  marl- 
stone  beds  have  afforded  fishes’  scales  disseminated  in  a cream-coloured  marlstone  ; 
and  on  following  them  up  the  stream  to  Marina  and  Poritz,  the  few  feet  of  marl- 
stone  visible  at  Ontoleva  expand  into  cliffs  twenty  to  thirty  feet  high,  in  which 
bands  of  purple  and  grey  colours  are  found  to  be  absolutely  loaded  with  fragments 
of  ichthyolites.  Thanks  to  the  repeated  visits  and  liberal  expenditure  of  M.  Worth, 
who  encouraged  the  peasants  to  break  up  this  rock,  a rich  collection  of  these  fossils, 
some  of  them  in  the  highest  state  of  preservation,  has  been  obtained,  a selection 
of  which  was  transmitted  toM.  Agassiz1. 

In  referring  our  readers  to  the  descriptions  of  them  by  that  great  authority, 
whether  in  our  second  volume  or  in  his  own  admirable  work2,  we  may  here  briefly 
state,  that  with  a number  of  species,  identical  with  forms  of  the  Old  Red  Sandstone 
of  the  north  of  Scotland,  several  new  and  remarkable  genera  are  also  found  here. 
Of  the  former  we  may  cite  Biplopterus  macrocephalus  (Ag.) , Glyptolepis  leptopterus 
(Ag.),  Holopty chilis  Flemingii  (Ag.) , Actinolepis  tuberculatus  (Ag.)  (a  new  genus  and 
species  common  to  Scotland  and  Russia),  Dendrodus  strigatus  (Owen),  D sigmoides 
(Owen),  Lamnodus  biporcatus  (Ag.)  (Dendrodus  of  Owen),  L.  Panderi  or  hastatus 
(Ag.)  (Dendrodus  of  Owen),  and  Glyptosteus  ( Bothriolepis , Eichw.)  favosus  (Ag.). 
Other  forms  as  yet  unknown  in  the  British  Isles  (though  belonging  to  typical  De- 
vonian genera  of  that  country)  are  species  of  the  genera  Onchus  and  Byssacanthus, 
Ag.,  which  with  the  Psammosteus  arenatus  (Ag.)  and  some  of  the  above-mentioned 
species  range  from  Riga  to  Andoma,  near  Vitegra,  in  the  deposits  we  shall  describe 
in  the  next  chapter  as  Devonian.  Among  the  rarer  forms  are  two  species  of  Cte- 
nodus,  a genus  never  found  hitherto  in  any  other  system  but  the  Carboniferous, 
and  these  have  been  named  by  M.  Agassiz,  Clenodus  Keyserlingii  and  C.  Worthii. 
Other  species  pertain  to  the  new  genera  which  that  author  terms  Homacanthus, 
Haplacanthus,  Narcodes,  Naulas,  Cladodus,  tkc. 

These  ichthyolites,  like  those  mentioned  in  the  next  chapter,  are  not  only  of 
deep  interest  from  proving  the  absolute  identity  of  the  Russian  deposit  with  the  Old 

1 The  shells  and  other  fossils  of  the  Devonian  system  are  mentioned  in  the  next  chapter,  and  the 
present  introduction  of  this  passage  explanatory  of  the  Devonian  rocks  of  the  Slavenka  has  solely  been 
introduced  because  their  discovery  was  made  long  after  the  third  chapter  was  printed.  Higher  up  the 
Slavenka  and  Ishora,  the  calcareous  and  marlstone  beds  mentioned  in  the  text  graduate  into  complete 
sands.  Mr.  Murchison,  accompanied  by  Count  Keyserling,  M.  Worth  and  M.  Volborth,  examined  the 
chief  localities  of  these  Devonian  beds  at  Ontoleva,  Poritz  and  Marina,  in  August  1844. 

2 Monographic  des  Poissons  du  Systeme  Devonien  ou  Old  Red,  liv.  iii. 
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Red  Sandstone  of  Scotland,  but  also  from  showing  the  existence  of  many  placoid 
fishes  of  the  highest  organization  in  strata  of  such  remote  age.  It  is,  indeed,  the 
more  necessary  to  dwell  upon  this  last-mentioned  feature,  since  the  Upper  Silurian 
rocks  of  the  Scandinavian  and  Russian  Isles,  though  teeming  with  other  marine 
remains,  have  not  afforded  a trace  of  fishes,  and  that  the  ichthyolites  here  men- 
tioned lie  in  the  very  lowest  beds  of  the  Devonian  rocks  of  the  northern  continent1 
(see  Observation  and  Postscript  at  the  end  of  this  chapter). 

Lower  Silurian  Rocks  of  Esthonia. — The  chief  masses  of  “pleta”  limestone 
which  occur  along  the  Baltic  coast,  where  they  equally  repose  upon  the  Ungulite 
grit  and  sandstone,  and  usually  with  the  separation  of  bituminous  schist,  as  in  the 
country  already  described,  offer  few  mineral  distinctions  from  masses  of  the  same 
age  in  the  government  of  St.  Petersburgh.  Near  Jeive,  a post-station  to  the  west 
of  Narva,  and  between  that  place  and  Waiwara,  the  limestone  occupying  the  sum- 
mit of  cliffs  about  150  feet  in  height,  has  a thickness  of  from  thirty  to  forty  feet, 
and  being  in  many  parts  completely  denuded,  exposes  a floor  of  thick,  calcareous 
flagstone,  absolutely  loaded  with  Orthoceratites,  among  which  the  O.  vaginatus  and 
O.  duplex  are  by  far  the  most  abundant,  one  other  species,  which  is  rare,  being  the 
0.  bacillus  (Eichw.). 

Like  the  Silurian  rocks  of  England,  these  calcareous  masses  are  affected  by  sym- 
metrical, vertical  or  highly  inclined  joints,  which,  cutting  through  the  horizontal 
strata,  divide  them  into  rude  prisms.  The  chief  directions  of  these  joints  trend 
obliquely  to  the  Gulf  of  Finland,  one  set  to  the  north-east  and  the  other  to  the 
north-west,  the  line  perpendicular  to  the  re-entering  angle  being  from  north  and 
by  west,  to  south  and  by  east,  or,  in  other  words,  at  right  angles  to  the  general 
strike  of  the  formations.  The  result  of  this  crystalline  and  prismatic  division  of 
the  heavy  calcareous  roof  of  a cliff,  the  lower  parts  of  which  are  composed  of  inco- 
herent materials,  is  the  rapid  wearing  away  of  its  seaward  face ; which  presents 
a succession  of  salient  and  re-entering  angles,  like  those  seen  in  quarries  among 
jointed  rocks.  The  spectator  who  places  himself  in  the  innermost  extremity  of 
one  of  these  angles  has  on  either  side  of  him  a beautiful  vertical  section  of  strata- 

1 The  presence  of  very  peculiar  and  small  ichthyolites  (one  of  which  is  the  Old  Red  or  Devonian  genus 
Onchus)  in  the  Upper  Silurian  rocks  of  England  was  first  pointed  out  hv  Mr.  Murchison  (Sil.  Syst. , 
PP-  198,  605).  As  yet  no  fossil  fishes  have  been  observed  in  the  Upper  Silurian  rocks  of  the  continent 
of  Europe  or  in  America,  and  in  no  country  has  a truce  of  than  been  heard  of  in  the  Lower  Silurian . 
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showing  the  whole  succession,  from  the  shale  beneath  to  the  limestone  on  which 
he  stands. 


Ungulite  grit. 

Shale  obscured  by  fallen  blocks. 


To  the  east  of  this  spot,  where  the  calcareous  plateau  recedes  towards  the  inte- 
rior, the  river  Narva  is  precipitated  to  the  south  of  the  fine  old  castle  of  that 
name,  over  this  same  limestone,  and  the  jointed  structure  of  the  rock  has  there 
been  a most  powerful  auxiliary  in  causing  the  retrocession  of  that  broad  and  pic- 
turesque cascade2. 

In  its  range  westward  to  Reval  and  Baltisch  Port,  the  same  rock  changes  but 
slightly  in  its  lithological  or  zoological  characters  ; and  even  at  the  latter  place  the 
limestone  is  superposed  to  a grit  with  Ungulites. 

To  what  extent  it  may  be  practicable  to  trace  a direct  passage  from  the  pleta 
limestone  upwards  into  superior  strata  by  the  examination  of  the  country  west  of 
Baltisch  Port  and  opposite  to  the  isles  of  Oesel  and  Dago  (which  are,  as  we  shall 
presently  show,  essentially  composed  of  Upper  Silurian  rocks),  we  had  no  means 
of  determining.  By  observing,  however,  the  succession  between  the  cliffs  just 
described  and  the  higher  plateau  of  the  country  extending  to  the  Lake  Peipus  and 
Dorpat,  we  convinced  ourselves,  that  the  whole  lower  group  of  which  we  have 
hitherto  been  speaking,  is  there  overlaid  by  a limestone  characterized  by  other 

1 From  the  descriptions  of  Colonel  Helmersen,  it  appears  that  bands  of  inflammable  bituminous  schist 
are  interpolated  with  beds  of  fossiliferous  limestone  on  the  estate  of  Tolks,  on  the  river  Jemmbach,  110 
versts  east  of  Reval.  The  Asaphus  expan sus  with  shells  and  corals,  &c.  are  found  even  in  the  schist  itself. 
— Ann.  des  Mines  de  Russie,  an.  1838,  p.  126.  The  carbonaceous  character  of  these  beds  is  probably 
derived  from  fucoids,  as  in  the  Swedish  examples,  where  the  bituminous  schists  are  frequently  employed 
as  fuel  for  roasting  the  alum-slate. 

5 That  the  falls  of  the  Narva  are  receding  has  already  been  well  expressed  by  Colonel  Helmersen,  who 
states  that  it  is  only  a fine  development  of  what  he  illustrates  in  detail  at  the  cascade  of  the  river  Fall  in 
Esthonia.  Alluding  to  the  Falls  of  the  Narva,  and  comparing  them  to  those  of  Niagara,  he  says  of  the 
Russian  stream,  “ Son  Ontario  est  le  Golfe  de  Finland,  et  son  Erie  le  lac  Peipus.”  Ann.  de  Jour,  des 
Mines  de  Russie,  an.  1838,  p.  117. 


GEOLOGICAL  POSITION  OF  THE  PENTAMERUS  LIMESTONE. 


34* 


fossils,  as  at  Kleine  Pungarn  and  Paggar*.  In  the  limestone  at  these  places  we 
could  no  longer  detect  the  characteristic  Orthoceratites  and  Trilobites  before  spoken 
of ; but  with  some  species  of  the  lower  rocks,  such  as  Spirifer  lynx  (Eichw.)  and 
Terebratula  deformata  (Eichw.),  we  also  found  the  Leptcena  depressa  (Sow.)  and 
L.  deltoidea  (Conrad).  These  beds  indicate  a passage  into,  and  form,  indeed,  part 
of  a calcareous  band,  which  ranges  by  Mustel  north  of  Wissenstein  in  Esthonia, 
and  reappears  in  the  government  of  Kovno2.  This  band,  like  that  which  is  in  the 
same  geological  position  in  Norway,  where  it  is  immediately  superposed  to  the  chief 
mass  of  the  Lower  Silurian  rocks,  is  here,  as  in  that  country,  characterized  by 
containing  Pentameri,  the  Esthonian  species  being  the  P.  borealis  (Eichw3.) — a 
shell  which  approaching  very  near  to  it,  is,  we  consider,  the  equivalent  of  the  P.  ob- 
longus  of  Scandinavia  and  the  British  Isles4. 

In  one  tract  north-west  of  Wissenstein,  it  would  appear  (from  a friendly  com- 
munication of  M.  Pander)  that  the  Pentamerus  limestone  is  underlaid  by  a course 
of  sandstone.  In  the  tract  of  the  government  of  Kovno,  where  we  observed  these 
beds,  the  upper  calcareous  strata  alone  appear  through  the  great  mass  of  overlying 
detritus.  Judging  from  the  red  colour  of  the  matrix  of  this  detritus,  and  from 
certain  cuttings  on  the  sides  of  the  new  road  between  Tauroggen  on  the  Russian 
frontier  and  the  third  post  station,  we  were  induced  to  suspect  that  the  subsoil 
must  belong  to  the  Old  Red  or  Devonian  rocks.  This  view  was  confirmed  by  the 
relations  of  those  deposits  to  the  Lower  Silurian  rocks  in  the  government  of 
St.  Petersburgh. 

The  emergence  of  grey  Silurian  rocks  from  beneath  a surrounding  region  ot  red 
deposits  (due  probably  to  a flexure  like  that  upon  the  Volkof,  p.  30#)  is  even  seen 
by  the  change  in  the  colour  of  the  soil  in  the  neighbourhood  of  Bublia  and  Shavli. 
The  limestone  which  gives  rise  to  this  superficial  aspect  is,  however,  worked  at 
Neici  and  Griis  to  the  west  of  Shavli  (see  Map)  in  the  extensive  domains  of  the 

1 The  residence  of  Count  O.  V.  Stackelberg. 

2 This  government  has  recently  been  separated  from  that  of  Vilna. 

3 We  had  absolutely  named  and  spoken  of  this  shell  in  print  (Proc.  Geol.  Soc.)  as  Pentamerus  Letticus 
three  years  ago,  but  whilst  our  publication  was  in  progress  Professor  Eichwald  described  it  as  P.  borealis. 

1 We  owe  our  knowledge  of  this  extension  of  the  Silurian  band  in  question  to  M.  Pander,  who,  when 
we  visited  him  at  Riga  (1841),  identified  the  fossils  we  had  found  at  Shavli  with  forms  known  to  him  in 
Esthonia.  We  also  learned  from  this  author,  that  at  about  forty  to  fifty  versts  north  of  the  locality  near 
Shavli,  where  we  observed  it,  this  Pentamerus  limestone  is  exposed  from  west  to  east  throughout  a space 
of  twenty  versts  in  perfectly  horizontal  strata. 
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Zuboff  family,  and  doubtless  forms  part  of  the  calcareous  zone  observed  by  M. 
Dubois  de  Montpereux  at  Pocroi1.  This  limestone  is  thin-bedded,  of  grey  colour, 
in  parts  compact,  in  parts  earthy,  here  and  there  graduating  into  a spotted  red  and 
green  rock,  with  soft  shale  partings.  The  exceptional  beds  are  yellowish,  having 
slightly  a magnesian  aspect,  and  the  surfaces  are  frequently  marked  with  fucoid- 
like  bodies.  We  detected  about  fifteen  species  of  fossils  in  our  hurried  view  of  this 
deposit  (including  those  from  Meshkovitza,  north  of  Shavli),  and  among  these  are 
Pentamerus  borealis  (Eichw.),  Terebratula  Duboisi  (nob.),  Favosites  Gothlandicus, 
Calenipora  escharoides,  Monticularia  Sternbergii  (Lons.),  Stromatopora  concentrica, 
Cyalhophyllum  ceratites  (Goldf.),  and  fragments  of  Euomphali  and  indeterminable 
Encrini. 

On  the  whole,  it  would  appear  (though  the  western  end  of  the  tract  has  not  been 
examined  by  us)  that  in  no  part  of  the  mainland  of  the  Baltic  provinces  is  there 
any  Silurian  stratum  of  younger  age  than  the  equivalent  of  that  peculiar  lime- 
stone with  Pentameri  which  has  been  hitherto  classed  as  the  uppermost  bed  of  the 
Lower  Silurian  rocks.  In  Russia,  however,  as  in  Scandinavia,  the  fossils  of  this 
calcareous  zone  are,  as  indeed  we  should  expect  they  must  be,  of  an  intermediary 
character,  and  already  contain  some  true  Upper  Silurian  forms.  Such,  indeed, 
ought  to  be  the  case  ; for  this  limestone  is  nothing  more  than  the  bed  of  passage 
between  the  two  groups  (see  tabular  view  to  the  right  of  the  Map). 

Upper  Silurian  Deposits. — If  nowhere  apparent  on  the  mainland,  true  Upper 
Silurian  strata  are  clearly  developed  in  the  Isles  of  Oesel  and  Dago2.  Even  the 
corals3  collected  from  tlience  by  M.  Eichwald  and  submitted  by  him  to  our  inspec- 
tion left  no  doubt  in  our  minds  on  this  subject  when  we  first  saw  them.  M.  Pan- 
der has,  indeed,  completely  confirmed  the  view  by  communicating  to  us  the  results 
of  his  examination  of  the  Isle  of  Oesel.  In  the  limestone  which  forms  the  funda- 
mental rock,  he  cites  the  undermentioned  fossils  : — 

Calenipora  escharoides,  C.  labyrinthica,  Favosites  Gothlandica,  F.  hasaltica,  F.  polymorpha,  Syringopora  reticulata, 
Aulopora  serpens;  A.  conglomerata,  Millepora  repens,  Porites  pyriformis,  Cyathophyllum  turbimtum,  &c.,  Orthoceratites 

1 See  Karsten  Archiv.  1830,  and  Leonhard  Jahrbuch  1832.  The  latter  contains  a description  of  the 
fossils  hy  M.  v.  Buch  (p.  109). 

- From  what  M.  Eichwald  says  of  the  presence  of  the  Illoenus  crassicauda,  Spiri/er  lynx  and  Orthis 
tricjonula  in  the  Isle  of  Dago,  it  would  seem  that  portions  of  both  the  lower  and  upper  groups  may  there 
co-exist.  (Urwelt  des  Russlands,  H.  2.) 

3 These  corals  have  been  compared  and  identified  with  typical  Silurian  forms  by  our  valued  friend 
Mr.  Lonsdale,  who  has  so  well  described  the  Silurian  and  Devonian  corals  of  England.  (See  Sil.  Syst. 
p.  675,  plates  16  et  seq.,  and  Trans.  Geol.  Soc.,  plate  58,  and  descriptions  and  figures  in  the  Appendix  (A.) 
to  this  volume.)  The  best  species  of  corals  we  possess  are  these  supplied  by  M.  Eichwald. 
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lineatus,  Tentaculites  annulatus,  Calymene  Blumenbachii  var.  pulchella,  Terebratula  diadonta  (Dalm.  and  Sil.  .Syst.), 
T.  tumida,  T.  canalis  (Sil.  Syst.),  Atrypa  deprexsa  (Sil.  Syst.),  A.  reticularis  or  A.  affinis  (Sil.  Syst.),  A.  didynia, 
Orthis  orbicularis  (Sil.  Syst .),  Belt hyris  sulcata  (His.),  Avicula  reticulata  (Ilis.  and  Sil.  Syst.),  Mya  rotundata  ? 
(Sil.  Syst.),  Cardium  striatum  (Sil.  Syst.),  Cyathocrinites  pinnatus. 

This  list,  prepared  by  so  good  a palaeontologist  as  M.  Pander,  at  once  establishes 
the  true  age  of  the  chief  limestone  to  be  Upper  Silurian,  and  shows  that  it  is,  as 
nearly  as  possible,  the  equivalent  of  the  Wenlock  limestone.  But  the  evidence  is 
rendered  more  decisive  when  he  tells  us,  that  the  deposit  containing  these  fossils 
is  there  surmounted  by  another  calcareous  band  in  which  occur  the  very  group  ol 
organic  remains  that  characterize  the  Upper  Ludlow  rock  of  the  British  Isles,  and 
certain  tilestones  which,  though  first  classed  as  the  base  of  the  Old  Red  Sandstone, 
are,  as  we  have  said,  now  considered  to  constitute  the  highest  stratum  in  the  Silu- 
rian system1.  In  these  beds  the  Terebratula  reticularis  (vel  prisca ),  T.  lacunosa 
(His.),  and  T.  didyma  (Sil.  Syst.),  are  associated  with  a Spirifer  (we  believe  the 
species  to  which  we  have  adverted  in  the  uppermost  Silurian  band  of  Norway  and 
Sweden),  and  with  these  are  the  two  very  characteristic  British  species  of  the  tile- 
stone,  Turbo  Williamsi  and  Turritella  obsoleta. 

These  evidences  are,  therefore,  quite  decisive  in  proving,  that  the  chief  deposits 
of  the  isles  of  Oesel  and  Dago  are  of  the  same  age  as  those  of  the  Isle  of  Goth- 
land ; and  that,  distinct  from  the  palaeozoic  rocks  of  the  mainlands  of  Sweden  on 
the  one  hand,  and  of  Russia  on  the  other,  they  truly  represent  the  Upper  Silurian 
group  of  the  British  Isles. 

As  geologists  we  must  further  express  our  belief,  that  the  phenomena  ol  suc- 
cession in  these  regions  are  thoroughly  well  explained  by  the  signs  of  eruption  and 
elevation  which  we  have  already  described.  The  protrusion  to  the  surface  of 
igneous  rocks  in  the  fissure  of  the  Gulf  of  Finland  and  all  along  the  north-eastern 
frontier  of  the  palaeozoic  deposits  of  Russia,  as  well  as  the  continent  of  Sweden,  is 
Amply  sufficient  to  satisfy  our  minds  respecting  the  cause  whereby  the  most  ancient 
sea-bottoms  in  which  animals  lived,  were  raised  into  lands  on  either  side  oi  the 
Baltic,  and  put  beyond  the  influence  of  those  marine  conditions  under  which  the 
Isles  of  Gothland,  Dago  and  Oesel  were  subsequently  formed  in  an  ancient  geolo- 
gical trough. 

The  ascending  succession  of  strata  which  we  have  described  in  passing  from 
east  to  west  in  the  Russian  Baltic  provinces  strongly  favours  this  view,  and  leads 


1 See  ante,  note  1,  p.  13. 
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us  to  infer,  that  to  the  east  (in  the  government  of  St.  Petersburgh) , where  the  ele- 
vation has  been  more  powerful,  it  has  also  acted  at  a somewhat  earlier  period ; for 
whilst  in  the  eastern  tracts  watered  by  the  Siass,  the  Volkof  and  Ishora,  the  pleta 
or  lower  limestone  is  at  once  surmounted  by  true  Devonian  strata,  so  as  we  proceed 
to  the  east  the  intermediate  Pentamerus  limestone  is  interpolated  between  the  two 
systems ; and,  finally,  in  the  Baltic  Isles  we  have  the  full  development  of  unequi- 
vocal Upper  Silurian  strata,  all  traces  of  which,  physical  or  zoological,  are  excluded 
in  the  government  of  St.  Petersburgh. 

Silurian  Organic  Remains. — Recurring  to  the  works  of  Eichwald  and  Pander, 
and  availing  ourselves  of  the  light  recently  thrown  upon  some  of  these  forms  by 
\ on  Buch,  it  will  be  our  effort  to  point  out  in  the  second  volume  the  zoological 
resemblances  and  differences  between  the  Silurian  and  other  palaeozoic  fossils  of 
Russia,  and  their  analogues  in  Scandinavia  and  Western  Europe.  In  the  mean- 
time we  may,  however,  offer  some  general  remarks  upon  the  distribution  of  the 
Silurian  fossils. 

When  the  remains  from  St.  Petersburgh,  Esthonia,  and  the  Russian  Baltic  Isles 
aie  laid  before  a geologist  versed  in  paleozoic  forms,  he  at  once  pronounces  them 
to  belong  to  the  same  system  in  the  series,  as  that  which  has  been  named  Silurian 
in  other  parts  of  the  world,  for  he  finds  them  to  consist,  as  a whole,  of  the  same 
profusion  of  Orthidee,  Leptaenae,  Trilobites  and  Orthoceratites.  Further,  if  his  eye 
is  sufficiently  accustomed  to  the  distinctions  indicated  by  these  fossils,  he  will  at 
once  see,  that  the  system  thus  generally  portrayed,  is  divisible  into  the  two  stages 
adverted  to,  and  which  are  the  equivalents  of  those  which  have  been  recognised  in 
Western  Europe  and  America.  Of  the  Lower  Silurian  fossils  of  Russia  a few  onlv 
are,  it  is  true,  absolutely  identical  with  forms  of  the  same  age  in  the  British  Isles  • 
but  the  mass  of  them  is  essentially  the  same  as  that  of  the  main  land  of  Scandi- 
navia ; which  region,  being  intermediate  between  England  and  Russia,  is  found  to 
contain  a considerable  number  of  forms  common  to  deposits  occupying  the  same 
position  in  both  the  other  countries. 

On  the  present  occasion  we  shall  simply  adduce  some  of  the  leading  evidences 
concerning  these  two  groups ; and  first,  as  to  the  Lower  Silurian. 

The  earliest  formed  palaeozoic  strata  in  Russia,  as  in  Scandinavia,  are  charac- 
terized by  fucoids  only,  and  to  this  extent  there  is  an  agreement ; but  in  examining 
the  ascending  series,  some  differences  in  lithological  characters  are  found  to  cha- 
racterize its  subdivisions  in  the  two  countries,  and  these  variations  in  the  structure 


SILURIAN  FOSSILS  OF  RUSSIA. 


36* 


of  the  masses  are  accompanied  (as  might  be  expected)  with  corresponding  pecu- 
liaiities  in  the  distribution  of  their  organic  remains.  Whilst  the  lowest  stratum 
in  Sweden  is,  for  the  most  part,  a sandstone,  and  in  Russia  a shale  (both  void  of 
any  vestiges  of  animal  life),  we  no  sooner  ascend  into  the  overlying  sandstone  of 
the  latter  country,  than  we  find  that  its  fossils  bear  a general  analogy  to  some 
of  the  Lower  Silurian  rocks  of  England  and  America.  The  Ungulite  or  Obolus 
which  occupies  this  sandstone  has,  indeed,  its  parallel  in  the  similarly  constituted 
horny  shell,  Lingula  attenuata  (Sil.  Syst.),  which  is  in  some  places  copiously  disse- 
minated in  the  Lower  Silurian  rocks  ; and  in  America,  where  one  of  the  very  lowest 
fossil  rocks  is  a sandstone,  the  analogy,  as  we  have  before  mentioned,  is  still  more 
striking.  Although  the  Orthidae  with  simple  plaits,  common  in  some  of  the  very 
lowest  Lower  Silurian  beds  of  Snowdon  and  North  Wales,  are  not  found  in  this 
Russian  sandstone,  we  have  but  to  ascend  from  it  into  the  next  fossiliferous  mem- 
ber, the  1 pleta  limestone,  and  we  detect  such  forms  as  the  Orthis  calligramma, 
0.  o?  thambonites  and  O.  nioneia  ; all  belonging  to  the  division  of  that  genus  which 
is  typical  of  rocks  of  this  high  antiquity.  From  the  community  of  their  fossils, 
no  doubt  whatever  can  exist,  that  the  great  lower  limestones  of  Norway  and  Sweden, 
with  their  Trilobites  and  Orthoceratites,  are  precisely  of  the  same  age  as  the  pleta 
limestone  of  the  Russians.  But  here  it  is  well  to  observe,  that  although,  upon 
the  whole,  there  is  a close  resemblance  between  the  lower  fossiliferous  limestone 
of  the  two  countries,  there  are  marked  distinctions  of  detail.  Thus  in  Sweden, 
the  bed  beneath  the  great  limestone  in  which  the  earliest  vestiges  of  animal  life 
have  been  seen,  is  a black  bituminous  and  aluminiferous  stratum  with  calcareous 
courses,  in  which  peculiar  Encrinites,  Trinuclei  and  Paradoxides  or  Olenus  are 
associated  with  masses  of  fucoids ; whereas  in  Russia  this  band,  or  one  upon  the 
same  horizon,  being  much  less  developed,  and  on  the  whole  much  less  rich  in  cal- 
careous matter,  and  rarely  affording  traces  of  fucoids,  is  to  a great  extent  barren 
of  organic  life.  As  soon,  however,  as  we  mount  to  the  great  fossiliferous  band, 
in  which  calcareous  matter  has  been  equally  diffused  in  the  two  countries,  the 
synchronous  deposits  of  Scandinavia  and  Russia  are  found  to  be  alike  loaded 
with  the  same  group  of  fossils,  and  to  a great  extent  the  very  same  species. 
Thus,  among  the  Orthoceratites,  the  0.  vaginatus  and  0.  duplex,  which  are  by  far 
the  most  abundant,  though  unknown  in  the  British  Isles,  have  even  there  their 
equivalents  in  the  rarer  species  with  lateral  siphuncles.  In  Scandinavia,  however, 
where  more  typical  British  species  of  various  Lower  Silurian  genera  exist  than  in 
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Russia,  the  Orthoceratites  duplex  is  as  common  as  in  the  tracts  of  which  we  are  now 
treating ; whilst  the  Russian  Orthoceratites  vaginatus  is  represented  in  Sweden  by 
the  closely  allied  O.  trochlearis.  The  Lituites  convolvans,  it  may  be  further  stated, 
is  common  to  these  two  countries. 

The  lower  limestone  of  Russia  abounds  in  Trilobites,  two  of  the  prevailing 
species  being,  as  in  Norway  and  Sweden,  the  Asaphus  expansus  and  Illcenus  crassi- 
cauda  ; the  former  being  the  most  abundant  in  Russia,  the  latter  in  Scandinavia. 
Referring  to  the  work  of  Pander,  in  which  some  of  the  species  are  published,  we 
may  further  state,  that  the  characteristic  Russian  crustaceans,  including  the  Caly- 
mene  Fischeri  (Eichw.j,  C,  polytoma  (Dalm.),  Ampyx  nasutus  and  Metopias  aries 
(Eichw.),  are  Scandinavian  forms,  two  of  which  have  been  described  by  Dalman, 
and  the  last  mentioned  by  Boeck.  Of  these,  the  Asaphus  expansus  being  the  most 
profusely  distributed  in  Russia,  though  as  yet  very  rare  indeed,  if  known  at  all  in 
the  British  Isles  or  France,  we  here  annex  a figure  of  the  usual  form  of  the  species  (4) 
of  the  following  woodcut,  adding  in  a note  its  description  by  Dalman1.  This  species 


Asaphus  cornutus,  var,  of  A,  expansus  ? 


Asaphus  expansits. 


1 The  following  is  Dalman’s  description  of  Asaphus  expansus : “ Capite  semilunari,  angulis  posticis 
rotundatis ,•  sulco  subbasali  transverso  profundoaue ; linea  faciali  (postice)  oblique  extrorsum  decurrente, 
tandem  intus  flexa ; pygidio  semi-orbiculari,  costis  obsoletis.  (Syn.  Entomostracites  expansus,  Wahl., 
and  Asaphus  cornigerus,  Brongn.).”  According  to  Dalman,  this  species  has  many  varieties,  and  his  figure, 
pi.  iii.  fig.  3 ( c ),  exhibits  one  with  prominent  eyes,  but  not  approaching  to  the  remarkable  varieties  (1) 
and  (3)  of  our  woodcut.  Ueber  die  Palceaden  oder  die  so  genannten  Trilobiten  von  J.  W.  Dalman,  p.  45. 
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exhibits,  however,  such  remarkable  variations  in  the  eyes,  probably  due  to  the 
greater  or  lesser  age  of  the  individual,  that  we  take  this  opportunity  of  also  figuring 
a second  example  (3),  in  which  the  eyes  project  from  the  head  to  about  four-tenths 
of  an  inch  ; and  thirdly,  a case  of  extreme  projection  of  this  member  in  figure  1, 
which  represents  a very  remarkable  specimen  of  the  Asaphus  cornutus'  (Pander). 

We  have  already  said  that  the  Asaphus  Buchii  and  A.  lieros  (Dalm.)  (or  tyrannus, 
Sil.  Syst.),  so  abundant  in  England,  seem  gradually  to  disappear  in  the  eastward 
range  of  the  deposit.  They  are  consequently  very  rare  in  Russia. 

Among  other  Trilobites  of  this  age,  Professor  Eichwald  speaks  of  the  Asaphus 
Vulcani,  a species  found  in  the  Lower  Silurian  rocks  of  England,  and  we  ourselves 
recognised  the  Calymene  Downingice , which  is  a Dudley  fossil.  The  occurrence  of 
the  latter  is  by  no  means  hostile  to  our  views  of  classification,  for  we  now  know  that 
the  Calymene  Blumenbachii,  which  in  England  is  most  abundant  in  the  Ludlow 
and  Wenlock  formations,  there  descends  in  some  places  into  the  Caradoc  sandstone. 
The  occurrence  of  a few  of  the  same  species  in  the  Lower  and  Upper  Silurian 
deposits,  is  indeed  just  what  may  be  looked  for  in  a system,  which,  on  the  whole, 
is  characterized  by  a general  community  in  its  organized  beings.  Thus  there  are 
certain  shells  as  well  as  crustaceans  which  are  common  to  the  conterminous  forma- 
tions of  the  lower  and  upper  groups  in  Russia,  Scandinavia  and  England,  and  of 
these  we  may  cite  the  Leptcena  depressa  and  Terebratula  reticularis ; shells  which 
having  a very  wide  geographical  distribution,  are  found  to  have  also  an  extensive 
vertical  range  ; or,  in  other  words,  to  have  continued  longer  in  existence  than  their 
congeners,  in  accordance  with  a law  to  which  wre  formerly  directed  the  attention  of 
geologists2.  But  here  we  must  observe,  that  the  Silurian  rocks  of  Russia  hold  their 
place  well  in  the  general  series  of  palaeozoic  life,  and  bear  a strong  resemblance  to 
their  equivalents  of  Western  Europe3,  in  containing  a large  proportion  of  Orthidae 

In  addition  to  the  work  of  Pander,  in  which  many  structural  details  of  the  Russian  Trilobites  are  given, 
we  have  already  referred  our  readers  to  the  ‘ Silurischen  Schichten  ’ of  M.  Eichwald,  and  to  a recent 
memoir  by  His  Imperial  Highness  the  Duke  of  Leuclitenberg. 

1 We  owe  these  specimens,  which  so  clearly  exhibit  the  transitions  in  the  length  of  the  eye  and  the 
variations  between  Asaphus  expansus  and  A.  cornutus,  to  our  friend  Dr.  Worth,  who  detected  them  in 
the  ravines  of  the  Pulkovka  brook.  The  caudal  portion  (2  of  woodcut)  is  identical  in  all  the  varieties ; 
and  after  examining  a great  number  of  individuals  which  exhibit  various  shades  of  transition,  we  confess 
that  we  think  the  A.  cornutus  (Pand.)  is  only  a variety  of  A.  expansus  (Dalm.). 

2 See  Trans.  Geol.  Soc.  of  London,  vol.  vi.  p.  335. 

3 Among  the  shells  common  to  the  Lower  Silurian  rocks  of  Scandinavia  and  Russia,  we  must  further 
mention  Euomphalus  qualteriatus,  Orthis  valUgrumma,  0.  testudinaria,  Leptcena  sericea,  Spiri/er  poram- 
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and  Leptsense,  both  these  genera  being  completely  separated  from  the  Product! 
which  are  never  found  in  rocks  of  this  high  antiquity.  Of  these  fossils  twenty 
species  are  known  in  the  Silurian  rocks  of  the  environs  of  St.  Petersburg!^  twelve 
of  which  belong  to  Orthis,  whilst  in  the  overlying  or  Devonian  system,  so  full  of 
other  genera  of  shells,  two  species  of  Orthis  and  three  of  Leptama  have  only  been 
discovered  (see  next  chapter,  vol.  ii.,  and  Table  of  Organic  Remains' 

The  Lower  Silurian  strata  of  Russia,  stiU  more  than  those  of  are 

distinguished  by  t ose  singular  plate-covered  bodies  of  circular  forms,  with  central 
mouths  and  lateral  ova  apertures  (whereof  the  Sp^ronUes  auran,ium  is  the  pre- 
vailing type  , winch  though  closely  approaching  to  Crinoidea,  well  merit  to  be 
distinguished  therefrom.  The  greater  number  of  these  belong  to  the  genera 
Ech, nosphmn.es  and  Echino-encrini.es  of  Wahlenberg,  but  M.  von  Such,  who  has 
. rown  so  much  light  „„  these  fossils,  has  formed  other  genera,  snob  as  the 
Hemmosmites  To  CrVpt0crinil:es'  whicl>  as  yet  have  been  alone  found  in  Russia 

oils  r:  t ,st  r wnte  srouped  them  un<ier  ,he  <%»«*«.  and  has 

0 ose  w lie  he  had  previously  described,  the  new  genus  Svcocystites, 
equally  with  the  others  characteristic  of  the  Lower  Silurian  of  Russia,  whilst  his 

wernTSs  r “ “7  Upl’er  SilUri“  of  G°th>a"tl  only.  In  the  meantime 
we  may  s ate,  that  whilst  the  Cystidem  abound  in  great  clusters  throughout  the 

Lower  S,  urian  beds  both  of  Scandinavia  and  Russia,  they  have  recently  b en 
discovered  m strata  of  the  same  age  in  England.  They  were  noticed  long  ago  " 
Sweden  by  Lmmeus  and  otner  authors,  and  were  distinctly  described  in  a ver,  able 
manner  by  Gyllenhall.  The  genus  Echino-encrinites  is  also  found  in  Sweden  where 
it  was  for  some  time  confounded  with  the  Echinosphmrites1. 

bonites,  Terebratula  nucella  and  Lingula  longissima.  We  may  add  that  the  very  characteristic  Spirifer 
hjnx  of  Russia  has  its  representative  in  the  Atrypa  dorsata  of  Sweden.  This  Spirifer  lynx,  whichTT 
common  variety  of  the  S.  biforatus  (Schloth.),  has  a very  wide  geographical  range,  and  is  one  of  the 
most  abundant  fossils  in  the  Lower  Silurian  beds  of  North  America ; viz.  the  blue  limestone  of  Kentucky 
I ennessee,  Ohio  and  Indiana.  ^ ’ 

1 M.  Hermann  von  Meyer  and  M.  Volborth  have  also  written  on  the  organization  of  the  genus  Echino- 
encrinites,  and  the  last  of  these  authors  has  endeavoured  to  show  that  it  had  true  arms  around  the  mouth  • 
an  opinion  from  which  M.  von  Bucli  entirely  dissents.  The  Echino-encrinus  of  Von  Meyer  is  the  Syco' 
cj  states  of  V on  Buch.  (See  M.  von  Buch’s  last  memoir,  “ Ueber  Cystideen.”  Trans.  Acad.  Berol.  1844  ) 

6 existence  ol:  Cystidese  in  England,  spoken  of  in  the  text,  has  been  made  known  through  the  research 
o the  Ordnance  geological  surveyors  under  Sir  Henry  T.  De  la  Beche.  The  fact  of  the  presence  of  such 
p°  U1  unquestionable  Lower  Silurian  rocks  of  South  Wales,  was  mentioned  to  us  by  Professor 
l ips  mi  st  t lest  pages  were  undergoing  their  last  revise.  Fortunately  the  great  authoritv  on  ft  ' 
subject,  M.  Leopold  von  Buch,  being  then  on  a visit  to  London,  the  specimens  were  submitted  to  him;  and 
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Although  not  rich  in  variety  of  coralline  species,  the  Lower  Silurian  rocks  of 
ussia  are  occasionally  loaded  with  numerous  individuals  of  two  or  three  species,  of 
w lich  the  Chatetes  Petropolitanus  is  by  far  the  most  abundant ; a coral,  which,  it  is 
important  to  remark,  is  also  prolific  in  the  lower  beds  of  Norway,  and  has  recently 
been  detected  in  similar  strata  in  North  Wales'.  Overlying  the  deposits  in  which 
the  fossils  already  cited  are  accumulated  is  a calcareous  band  with  Pentameri, 
which  we  consider  the  representative  of  that  zone  which  in  the  British  Isles,  Scandi- 
navia and  North  America,  contains  the  Pentamerus  obloncjus,  to  which  our  P.  borealis 
makes  a close  approach.  And  just  as  this  band  is  intermediate  between  the  lower 
and  upper  groups,  so  does  it  contain  fossils  which  range  into  both  (such  as  the 
Leptcenadepressa),  and  in  it  we  already  find  the  Catenipora  escharoides  and  one  or 
two  species  of  corals  of  the  true  Upper  Silurian  group. 

lhe  striking  distinctions  between  the  Upper  Silurian  deposits  of  the  Baltic  Isles 
and  those  lower  formations  which  constitute  the  mainlands  of  Sweden  on  the  one 
land  and  of  Russia  on  the  other,  have  been  already  so  clearly  defined,  that  it  is 
unnecessary  now  to  say  more,  than  that  through  a multitude  of  corals  and  many 
typical  shells,  the  Wenlock  and  Ludlow  rocks  of  England  are  there  very  adequately 
represented,  the  latter  even  exhibiting  the  very  highest  beds  of  the  system. 

We  have  therefore  to  repeat,  that  the  Russian  palaeozoic  strata  described  in  this 
chapter  are  unquestionably  of  the  same  age  as  those  which  are  termed  Silurian  in 
otier  paits  of  the  world;  and  that  here,  as  in  Scandinavia  and  the  British  Isles, 
they  are  divided  into  two  natural  groups,  and  are  overlaid  by  the  Devonian  or  Old 
Red  system  of  deposits  which  we  are  about  to  describe. 

In  concluding  this  chapter,  we  may  further  briefly  state,  that  whilst  our  present 
observations  lefer  to  the  Silurian  formations  of  the  Baltic  provinces  of  Russia 
only,  we  believe,  from  the  descriptions  of  other  authors2,  that  strata  of  the  same 

he  has  authorized  us  to  state,  that  among  these  forms  of  Cystideae,  which  are,  however,  mere  internal  casts, 
the  Sphceronites  aurantium  is  clearly  recognisable.  The  remains  seen  by  M.  von  Buch  are  from  the 
quarry  of  Slides  Hook,  near  Haverfordwest,  a locality  which  we  formerly  described  as  Lower  Silurian. 
(See  Silurian  System,  p.  397.)  We  are  also  informed  by  Captain  James,  R.E.  of  the  Ordnance  Geolo- 
gical Survey  of  Ireland,  that  he  suspects  he  has  found  similar  bodies  in  the  Lower  Silurian  strata  of  the 
county  of  Waterford.  The  Lower  Silurian  rocks  of  Scandinavia,  Russia  and  the  British  Isles  are  there- 
fore closely  bound  together  through  these  remarkable  fossils. 

■ By  Professor  Sedgwick. 

* We  DOt  °"ly  trust  t0  the  Published  descriptions  of  Eiehwald  and  Pusch,  but  also  to  communications 
we  have  received  from  Major  Blbde  and  M.  Dubois  de  Montpereux,  and  to  our  having  seen  unquestionable 
i urian  species,  such  as  Conularia  Sowerbyi  and  Terebratula  plicatella,  obtained  from  these  tracts. 
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age  occur  in  Podolia,  near  Kamenetz  on  the  Dniester,  and  on  the  banks  and  tribu- 
taries of  that  river. 

On  the  other  hand  we  have  already  expressed  an  opinion,  derived  from  personal 
examination,  that  the  oldest  palteozoic  limestones  of  Kielce  in  Poland  are  of  Devo- 
nian age1. 

The  Silurian  rocks  which  constitute  the  chief  mass  of  the  sedimentary  deposits 
ixa  the  axis  of  the  Ural  Mountains  will  be  described  in  the  second  part  of  this 
volume  ; and  we  shall  now  therefore  simply  state,  that  they  are  there  so  powerfully 
metamorphosed,  dislocated  and  intermingled  with  masses  of  igneous  origin,  that 
unless  we  had  been  previously  well  acquainted  with  them  in  countries  where  they 
are  undisturbed,  we  never  could  have  unravelled  their  complicated  relations.  Even 
there,  however,  we  have  been  able  to  decipher,  though  obscurely,  the  same  order 
from  a Lower  to  an  Upper  group,  as  in  the  regions  which  have  been  under  con- 
sideration ; the  latter  (which  is  charged  with  a Pentamerus  very  closely  allied  to 
the  P.  Knightii ) being  clearly  succeeded  on  the  flanks  of  the  chain  by  a copious 
development  of  strata  charged  with  Devonian  fossils. 

1 After  the  first  chapter  was  printed  off,  Mr.  Murchison  received  from  M.  Ferdinand  Oswald,  of  Oels, 
near  Breslau,  a communication  which  shows  that  true  Silurian  rocks  exist  in  Silesia,  as  well  as  the 
Devonian  and  Carboniferous  strata,  which  have  been  there  previously  recognised  (see  p.  3*).  These 
Silurian  strata  occur  at  the  villages  of  Sadewitz  and  Ober,  and  Neu  Schmollen,  south  of  Oels,  where 
they  occupy  an  area  of  about  one  and  a half  German  square  mile,  and  are  loaded  with  many  characteristic 
Silurian  fossils.  Among  these  are  the  corals  Favorites  Gothlandica,  Catenipora  escharoides,  and  C.  laby- 
rinthica,  with  Or  this  tesludinaria,  O.  transversalis,  O.  Pecten,  several  Orthoceratites,  the  Trilobites  Calymene 
Blumenbachii,  C.  macrophthalma,  and  forms  common  in  Western  Europe,  with  others,  such  as  the  lllanus 
crassicauda,  Asaphus  expansus  and  Spheeronites,  whi  h are  characteristic  of  the  Cower  Silurian  rocks  of 
Scandinavia  and  Russia.  M.  Oswald’s  notice  will  be  communicated  by  Mr.  Murchison  to  the  British 
Association  for  the  Advancement  of  Science,  and  it  is  here  alone  necessary  to  observe,  that,  quite  alive  to 
the  necessity  of  distinguishing  these  fossil  accumulations  from  the  surrounding  northern  drift,  the  author 
asserts,  that  they  clearly  occur  in  stratified  limestones  and  shale  “ in  situ."  (See  Map,  PI.  VI.) 


05s.— This  chapter  was  printed  and  undergoing  a last  revise,  when  we  received  from  Professor  Eichwald  a copy 
of  his  memoir  “ On  the  Fishes  of  the  Devonian  System  in  the  neighbourhood  of  Pavlosk,”  published  in  a recent 
number  (Band  17)  of  the  Bulletin  of  the  Imp.  Soc.  of  Naturalists  of  Moscow,  in  which  he  attributes  the  discovery 
of  these  ichthyolites  to  a young  mineralogist,  M.  Siemaschko.  We  have  no  wish  whatever  to  enter  here  into  a 
discussion  respecting  the  collector  who  may  have  been  the  first  to  find  these  fossils  ; though  in  stating  that,  as  far 
as  we  know,  Count  Keyserling  and  M.  Worth  were  the  first  to  announce  to  a scientific  Society  the  presence  of 
ichthyolites  on  the  Slavenka,  we  merely  adhere  to  the  truth.  Quite  independent,  however,  of  all  disputes  about 
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priority  of  names  and  discovery  of  certain  forms,  a very  grave  geological  question  is  involved  in  the  memoir  of  M. 
Eichwald,  and  we  must,  therefore,  in  justice  to  ourselves,  say  a few  words  on  the  true  determination  of  these  ich- 
thyolites.  Not  pretending  to  be  judges  of  the  generic  and  specific  value  of  all  the  fragments  collected  by  M.  Worth 
and  Count  Keyserling,  we  brought  a large  quantity  of  them  to  England,  and,  aided  by  that  sound  ichthyologist  Sir 
Philip  de  Grey  Egerton,  we  transmitted  a selection  of  them  to  Professor  Agassiz.  The  chief  results  are  here  made 
known  in  the  text,  and  the  details  are  given  in  the  second  volume.  In  the  meantime,  M.  Eichwald  wrote  the 
memoir  alluded  to,  in  which  he  makes  certain  comparisons  that  will,  doubtless,  astonish  M.  Agassiz  as  much  as 
ourselves,  and  indeed  we  may  say  all  geologists.  He  cites,  for  example,  from  these  beds,  so  truly  Devonian,  the 
Pleuracanthus  tuberculatus,  a species  never  previously  found  beneath  the  carboniferous  limestone.  To  a second  he 
gives  the  name  of  Saurichthys,  a genus  hitherto  known  in  the  Muschelkalk ; whilst  a third  and  fourth  he  terms 
Hybodus  longicornus  (Ag.)  and  Pristacanthus ; genera  which  Agassiz  has  recognised  in  the  Lias  and  Jurassic  strata 
only ; whilst  even  a Pleuracanthus,  by  which  Agassiz  characterizes  the  tertiary  molasse,  is  said  by  M.  Eichwald  to 
be  here  mixed  up  with  true  Devonian  and  Silurian  genera ! Again,  in  adverting  to  the  existence  of  the  Ctenodus, 
M.  Eichwald  commits  the  mistakes  of  saying,  that  this  well-known  carboniferous  type  had  hitherto  been  found  in 
the  chalk  only,  and  that  the  Onchus  (an  Old  Red  and  also  a carboniferous  genus)  had  been  hitherto  detected  in  the 
Upper  Silurian  only.  In  short,  if  M.  Eichwald  is  right,  and  the  authors  of  this  work  and  M.  Agassiz  are  wrong,  then 
is  the  deposit  on  the  Slavenka  a geological  omnibus,  wherein  creatures  of  all  epochs,  from  protozoic  to  tertiary, 
lived  together  in  the  very  same  bed.  As  such  a phsenomenon  would,  if  admitted,  subvert  all  those  inductive  processes 
by  which  geologists  have  been  hitherto  guided,  M.  Eichwald  must  excuse  us  if,  relying  on  the  identifications  of  M. 
Agassiz  and  our  own  views,  we  entirely  deny  its  existence.  We  must  also  state,  that  the  example  of  St.  Cassian 
in  the  Alps,  where,  on  the  authority  of  Count  Munster,  palteozoic  and  secondary  forms  are  said  to  be  mixed  toge- 
ther, has  no  real  bearing,  as  M.  Eichwald  infers,  on  this  Russian  question.  In  the  Alpine  case  (which  has  never 
been  geologically  described)  there  exist,  if  we  are  not  misinformed,  lofty'  and  almost  vertical  mountain  escarpments, 
at  and  near  the  summits  of  which  one  group  of  formations  may  very  well  exist,  and  another  at  their  base;  whilst 
the  remains,  to  which  the  name  of  St.  Cassian  has  been  applied,  are  simply  those  which  are  collected  by  the  peasants 
from  the  valley, — fossils  which  have  fallen  from  various  heights  and  are  necessarily  mixed  together  below.  On 
the  Slavenka,  on  the  contrary,  the  supposed  melange  occurs  in  one  and  the  same  stratum. 

We  need  scarcely  add,  that  beyond  the  lithological  features  described,  there  is  not  on  the  Slavenka,  any  more 
than  on  theVolkof  or  Siass,  the  smallest  evidence  of  transition  from  the  Lower  Silurian  to  the  Devonian  fish-beds, 
as  asserted  by  M.  Eichwald ; still  less  of  any  intermixture  of  the  fossils  of  the  two  groups,  except  where  the  strata 
have  been  broken  up,  and  their  surface  affected  by  the  northern  drift  (see  Chapters  XX.  and  XXL).  If  such  a 
transition  and  passage  were  admitted,  we  might  in  Russia  cite  many  other  equally  apparent  examples  of  such, — 
as  between  the  carboniferous  limestone  and  Jura  rocks  of  Moscow  (p.  235),  or  the  Permian  rocks  of  the  Vaga 
and  their  overlying  pleistocene  beds!  (p.  331.)  But  such  an  idea  requires  no  serious  refutation,  and  geologists 
must  rest  contented  with  our  distinct  and  unequivocal  denial  of  M.  Eichwald’s  supposed  facts;  whilst  M.  Agassiz 
assures  them,  that  the  fishes  in  this  Russian  deposit  (which  we  affirm  is  true  Devonian)  are  either  well-known  types 
of  the  Old  Red  Sandstone  only,  or  forms  hitherto  never  found  in  any  other  overlying  or  underlying  deposit. 


Postscript  on  Devonian  Fossil  Fishes.— The  geological  student  will  soon  perceive,  that  the  ensuing  chapter 
on  the  Devonian  rocks  was  written  and  printed  without  the  knowledge  of  the  ichthyolites  of  that  age  commu- 
nicated to  us  by  Professor  Agassiz,  whilst  preparing  the  opening  chapters  of  this  work,  which,  for  reasons  before 
assigned,  were  the  last  sent  to  press.  Whatever  changes  of  names  that  author  may  have  ultimately  applied  to 
the  Devonian  ichthyolites  (for  which  we  refer  to  our  preceding  observations  and  to  his  descriptions  in  the  second 
volume,  or  in  his  ' Monographic  des  Poissons  du  SystSme  De'vonien  ou  Vieux  Gres  Rouge’),  our  readers  will  find 
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that  our  arguments  and  reasoning  employed  two  and  three  years  ago,  have  been  prodigiously  strengthened  by  the 
additional  light  thrown  upon  many  new  types  of  true  Devonian  age.  Thus,  besides  the  numerous  species  of  fishes 
of  the  Old  Red  Sandstone  already  spoken  of  (p.  64),  and  the  new  genera  and  species  found  on  the  Slavenka,  we 
learn  from  M.  Agassiz,  that  we  had  really  obtained  from  the  red  sandstone  ot  the  Andoma  (p.  48),  the  Pterichthys 
major  (Ag.),  a species  previously  named  from  a specimen  found  on  the  banks  of  the  Findhorn,  near  Elgin.  This, 
it  is  important  to  remark,  is  the  first  representative  of  the  family  of  the  Ccphalaspides  found  in  Russia.  In  addition 
to  the  forms  of  teeth  of  Dendrodus  alluded  to  (pp.  52  and  6(>)  as  occurring  near  Riga  (and  which  have  recently  been 
sent  from  Cremon  in  Livonia  by  our  distinguished  friend  the  Baron  H.  de  Meyendorf),  M.  Agassiz  announces  the 
presence  of  Dendrodus  latus  (Owen),  and  Lamnodus  Panderi  or  hastalus  (Ag.)  ( Dendrodus  hastatus,  Owen),  both  of 
them  published  Scottish  species,  whilst  Professor  OweD,  examining  the  structure  of  the  teeth  with  the  microscope, 
has  named  another  Russian  ichthyolite,  Dendrodus  Murchisoni,  showing  how  it  is  distinguished  from  the  Scottish 
species  D.  biporcatus  (see  Appendix  B.  and  Plate  B,).  The  fossil  which  M.  Agassiz  had  named  Glyptostevs  fa- 
vosus  (see  p.  4f>),  is,  it  appears,  accompanied  by  another  species  of  the  same  genus  that,  we  had  named  G.  retie u- 
lutus,  which  is  the  same  as  M.  Eichwald’s  Bofhriolepis  ornata.  These  last-mentioned  ichthyolites  appear  not  only 
on  the  banks  of  the  Priksha  (erroneously  spelt  Priutchka  in  our  next  chapter),  in  the  A7aldai  Hills,  and  at  Tchudova, 
but  also  on  the  Siass  and  Andoma  rivers,  in  the  north-eastern  range  of  the  Devonian  rocks.  One  of  them  occurs 
at  Kipet,  near  Bielef  (p.  58),  in  the  great  central  Devonian  dome  (see  section  beneath  the  Map,  PI.  VI.).  Both 
these  species  of  Glyptosteus,  or  Bothriolepis,  so  widely  diffused  in  Russia,  are  common  to  the  north  of  Scotland  ; 
the  first-mentioned  being  found  in  Perthshire  (C'lashbennie)  and  Elginshire,  the  last  in  Nairn,  Elgin  and  Murray 
shires.  Not  only  is  the  smaller  species  of  Chelonichthys,  C.  minor  (Ag.),  ( Asterolepis , Eichw.1),  found  both  in 
Scotland  and  at  Riga;  but  we  now  learn  that  the  Scottish  locality  of  Elgin  also  contains  fragments  of  the  Russian 
monstei  C.  Asmusii ! Lastly,  we  may  state,  that  in  confirming  our  view  of  the  identity  of  the  Devonian  rocks  of 
the  dome-shaped  region  around  Orel,  \ oroneje  and  Bielef  with  those  of  the  Baltic  and  North-eastern  govern- 
ments, M.  Agassiz  assures  us  that  certain  hones  from  all  these  tracts,  and  which  he  has  not  yet  described,  belong 
to  the  same  species. 

The  results  of  the  close  and  careful  comparison  of  M.  Agassiz  are  truly  remarkable  in  sustaining  our  views  of  the 
great  uniformity  of  the  paleozoic  deposits  over  Very  wide  areas  of  Europe,  and  in  showing  the  necessity  of  con- 
sidering the  Devonian  or  Old  Red  group  a separate  system.  The  reader  will,  indeed,  see,  that  instead  of  eight  or 
ten  species  of  the  Devonian  fossil  fishes  of  Scotland  and  Russia  being  identical,  as  we  have  printed  it  in  the  next 
chapter,  that  number  is  already  more  than  doubled ; or,  in  other  words,  of  the  known  Russian  ichthyolites  pecu- 
liar  to  this  age,  two-thirds  are  specifically  the  same  as  those  of  the  same  epoch  in  Great  Britain ! 


1 Though  we  have  now  learned  that  M.  Eichwald  used  the  word  Asterolepis  in  reference  to  the  gigantic  ichthy- 
olite of  Diirpat,  before  M.  Agassiz  had  named  it,  we  adhere  in  this  volume  to  the  word  Chelonichthys,  simply 
because  we  have  long  used  it  in  print,  as  derived  from  the  great  authority  of  Neufchatel.  If,  according  to  the  un- 
derstood custom  of  accepting  the  first  name  (which  ought,  however,  to  depend  upon  the  object  having  been  figured 
and  described),  the  name  of  Asterolepis  be  finally  adopted,  we  have  in  the  meantime  simply  endeavoured  to  pre- 
serve in  this  chapter  and  in  the  Table  attached  to  the  Map,  a coincidence  with  the  text  (Chap.  IV.)  which  we  printed 
two  years  ago. — April,  1845.  (For  all  palaeontological  details,  see  Appendix  and  vol.  ii.)  The  Russian  Palaeozoic 
corals  are  described  by  Mr.  Lonsdale  in  the  first  part  (or  A.)  of  the  Appendix  to  this  volume  ; and  a new  species  of 
Dendrodus  is  described  by  Professor  Owen  (B.  of  Appendix)  from  a microscopic  examination  of  the  teeth  of  that 
genus. 


CHAPTER  IV. 


DEVONIAN,  OR  OLD  RED  SYSTEM. 


Great  extension  of  the  System. — Described  in  ascending  order,  from  the  junction  of  its 
lower  strata  with  the  Silurian  rocks  of  the  Volkof,  to  the  contact  of  its  upper  beds 
with  the  Carboniferous  Limestone  in  the  Valdai  Hills. — Range  to  Vitegra,  Andoma, 
and  Archangel. — Range  and  contents  in  Courland,  Livonia,  Sc. — Great  South- 
eastern band  extending  to  the  Governments  of  Orel  and  Voroneje,  and  sections  of  it 
on  the  rivers  Oka  and  Don. — Organic  Remains  of  the  System  in  Russia  compared 
with  those  of  Western  Europe. 

The  red  rocks  which  lie  to  the  south  of  the  Silurian  strata  of  the  Baltic  con- 
stitute one  of  the  largest  systems  of  Russia  l,  and  extend  over  an  area  of  not  less 
than  150,000  square  miles  : — a region  much  more  spacious  than  the  British  Isles. 
Reposing  upon  the  low  plateaus  which  have  just  been  described,  and  rising  into 
hills,  varying  from  five  hundred  to  upwards  of  nine  hundred  feet  above  the  sea, 
this  zone  is  well  defined  both  at  its  lower  and  upper  limits  ; for  it  passes  down  into 
beds  of  Silurian  flagstone  and  is  surmounted  by  true  carboniferous  limestone. 
Thus,  occupying  the  same  geological  horizon  as  the  Old  Red  or  Devonian  system 
of  Great  Britain,  these  rocks  form  the  substratum  of  Courland  and  of  Livonia, 
from  whence  they  range  north-eastwards  into  the  governments  of  Pskof,  Novo- 
gorod,  Olonetz  and  Archangel,  and  south-eastwards  through  Vitebsk,  Smolensk, 
Kaluga  and  Tula,  to  Orel  and  Voroneje.  We  shall  first  describe  these  deposits 
in  their  north-eastern  and  afterwards  in  their  south-eastern  range. 

Northern  Devonian  Zone. — With  the  exception  of  certain  summits  of  carboni- 
ferous limestone,  the  Valdai  Hills,  and  all  the  hilly  region  around  Lake  Ilmen, 
are  composed  of  Devonian  rocks.  On  the  sides  of  the  high  road  from  St.  Peters- 


1 See  Map,  Tabular  View  and  Section  annexed  to  it. 


42 
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burgh  to  Moscow  natural  sections  are  very  scarce,  but  the  lower  members  of  the 
system  are  observable  in  the  water-courses  of  the  little  rivers  Kerist  and  Polist. 
For  some  versts,  indeed,  to  the  north  of  the  former,  the  surface  of  the  soil  begins 
to  assume  a reddish  tint,  and  in  the  purple  and  grey  limestones  recently  extracted 
for  the  use  of  the  chaussee,  we  found  remains  both  of  shells  and  fossil  fishes1.  At 
Tchudova,  112  versts  south  of  St.  Petersburgh,  both  banks  of  the  Kerist,  particu- 
larly below  the  bridge,  exhibit  flag-like,  compact  limestones,  which  are  from  one 
to  three  inches  thick  ; the  upper  or  lower  beds  of  whitish  cream-colour,  and  the 
central  of  a reddish  hue,  have  a more  concretionary  structure.  The  surfaces  of 
these  calcareous  flagstones  convey  the  idea  of  their  having  originated  in  a sedi- 
ment which  had  been  accumulated  in  a tranquil  sea ; for  they  are  crossed  with 
fucoids  and  other  peculiar  bodies,  whilst  Mollusca  and  Encrinites  are  arranged 
along  the  fine  laminae  of  deposit. 

The  shells  are  unquestionably  of  Devonian  age ; such  as  Serpula  omphalodes 
(Goldf.),  Spirifer  muralis  (nob.),  8.  speciosus  (S.  micropterus  according  to  V.  Buch), 
8.  Archiaci  (Murch.),  8.  granosus  (nob.),  Terebratula  ventilabrum  (Phill.) , Orthis 
striatula  (Schloth.),  0.  rnicans  (V.  Buch),  O.  crenistria  (Phill.),  Bellerophon  armatus 
(nob.),  together  with  cylindrical,  branching,  indeterminable  bodies,  fucoids?,  and 
remains  of  Encrinites  and  Pentacrinites. 

These  strata  at  and  to  the  north  of  Tchudova  may  be  classed  as  the  lowest  mem- 
bers of  the  Devonian  system.  At  Kalapi-polist,  a hamlet  some  versts  to  the  south- 
south-east,  other  beds,  which,  from  the  general  slight  inclination  of  the  strata,  and 
the  gentle  rise  of  the  country  to  the  south,  must  be  overlying,  are  detected  in 
ancient  quarries  on  the  right  bank  of  the  Polist.  They  consist  of  finely  lami- 
nated, red  and  cream-coloured,  flaggy  limestones,  in  parts  compact,  in  parts  more 
sandy,  and  showing  a strong  tendency  to  concretionary  structure.  The  concretions 
are  of  a more  or  less  compact,  argillaceous  limestone,  having  a sandier  base  of  dark 
green,  ochreous  and  reddish  colours.  In  parts  these  concretions  resemble  some 
varieties  of  the  Herefordshire  cornstone,  from  which  form  they  graduate  on  the 
one  hand  into  micaceous,  greenish  sand  and  sandstone,  and  on  the  other  into 
calcareous  flagstone.  Nests  of  calcareous  spar  are  not  unfrequent,  and  fucoid- 

1 Upon  our  last  return  from  Moscow,  late  in  the  season,  and  when  we  were  too  much  hurried  to  quit 
the  chaussee,  we  examined  numerous  heaps  of  fresh-quarried,  red,  calcareous,  shelly  flagstone,  recently 
discovered  in  the  ravines  north  of  Tchudova,  in  which  were  some  large  fishes’  scales  ( G/yptosteus  reticu- 
latus,  Agass.)  with  true  Devonian  shells. 


SECTION  OF  THE  RIVER  VOLKOF — LOWER  BEDS. 
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bodies  ornament  the  surface  of  the  flagstone  as  at  Tchudova.  But  besides  one  or 
two  of  the  shells  mentioned  as  occurring  at  that  place,  we  here  met  with  scales  of 
fishes  which  characterize  the  Old  Red  system, — belonging  to  the  genera  Diplo- 
pterus  and  Glyptosteus  (Ag.). 

If  the  sectional  line  be  prolonged  in  the  direction  of  Moscow,  these  lowest  strata 
of  the  Devonian  system  pass  beneath  the  red  masses  of  Novogorod,  Lake  Ilmen 
and  the  Valdai  Hills.  But  before  we  follow  this  ascending  order,  let  us  describe 
clearly  the  lower  strata  in  the  best  natural  section  which  the  north  ol  Russia  af- 
fords, and  where,  as  before  stated,  they  are  seen  in  absolute  contact  with  the 
uppermost  Silurian  rocks  (see  woodcuts,  p.  28  and  30). 

Continuing  the  section  on  the  Volkof,  we  find  the  uppermost  Siluiian  beds 
loaded,  as  explained,  (p.  29)  with  Sphseronites,  Favosites,  and  small  Orthidce. 
These  graduate  upwards  into  flag-like  courses  more  siliceous,  which  in  ascending 
the  river  are  overlaid  by  other  thin-bedded  strata,  gradually  becoming  more  led  and 
green  with  marly  way-boards.  Concretionary  forms  begin  to  prevail,  with  courses 
of  deep  red  and  light  green  mottled  marlstone,  and  at  length  red  and  green  impure 
limestones,  in  beds  from  three  to  six  inches,  abound,  interlaminated  with  much  red 
marl.  The  fossils  from  about  one  verst  south  ot  the  village  ol  Bor  to  the  hamlet 
of  Vindin-Ostrof  are  unequivocally  Devonian. 

Along  the  banks  of  the  river  at  this  place  and  at  Prussino  we  collected  the  fol- 
lowing fossils: — Serpula  omphalodes  (Gold!.),  Spirifer  muralis  (nob.),  S.  spcciosus 
(S.  micropterus , V.  Buch),  S.  Archiaci  (Murch.),  S.  plicistria  (D  Arch,  et  De 
Vern.),  Terebratula  prisca  (Schloth.),  T.  Meyenclorfii  (named  by  us  after  our 
friend  and  companion  Baron  A \on  Meyendorf),  1 ■ concentrica  (V.  Buch),  T. 
ventilabrum  (Phill.),  Orthis  striatula  (Schloth.),  LepUena  productoides  (Murch.), 
Productus  spinosus  (Sow.),  according  to  M.  V.  Buch,  Avicula  Winthii  (nob.),  Mo 
diola  antiqua  (Goldf.),  Belleroplion  globatus  (Murch.),  B.  armatus  (nob.),  Natica,  &c. 
With  these  shells,  among  which  are  several  species  published  as  Devonian  types 
from  other  parts  of  Europe,  are  also  found  fossil  fishes,  particularly  scales  of  the 
Glyptosteus  (Agassiz),  a genus  which  also  characterizes  the  Old  Red  Sandstone  ot 
Scotland. 

The  banks  of  this  fine  river  diminish  gradually  from  a height  of  sixty  to 
seventy  feet  at  Petropaulosk,  to  twelve  and  fourteen  feet  near  Vmdin-Ostrof, 
Cherensorok,  and  Prussino,  but  the  red  marls  and  associated  sandy  calcareous 
flags  and  cornstones  are  traceable  a little  higher  up  the  stream,  and  are  then  lost 
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under  the  superficial  detritus  which  obscures  the  edges  of  the  Volkof  and  of  its 
great  feeder  the  Tigoda1. 

It  may  here  be  observed,  that  the  ichthyolites  of  the  lower  beds  of  the  system, 
whether  from  these  localities  or  those  of  Tchudova  and  Kalipi-polist  before  men- 
tioned, differ  specifically  from  the  forms  which  we  shall  afterwards  point  out  in  the 
uppermost  strata  in  the  Valdai  Hills  (on  the  Priutchka,  a tributary  of  the  Msta). 
The  Glyptosteus  and  Diplopterus  are  genera  common  to  the  north  of  Scotland  and 
Russia,  but  the  species  in  these  lower  beds,  G.  reticulatus  and  1).  rugulosus,  are,  ac- 
cording to  the  recent  determinations  of  Prolessor  Agassiz,  unknown  in  the  British 
Isles.  We  shall  presently,  however,  indicate  the  existence  of  several  species  of 
ichthyolites  in  the  middle  and  upper  beds  of  the  system  which  are  identical  with 
Scottish  types. 

The  central  members  of  the  Devonian  system  consist  of  red  and  green  argilla- 
ceous marls  or  clays,  limestones,  both  flag-like  and  concretionary,  and  courses  of 
flag-like  sandstone  and  grit,  and  for  the  most  part  little  coherent.  Gypsum  is 
disseminated  at  intervals,  and  salt-springs  issue  from  the  deposit.  The  lower 
parts  of  the  Valdai  Hills  are  composed  ol  these  central  members  of  the  system  : 
they  consist  ol  red  and  green  marls,  in  which  concretions  of  impure  limestone  and 
calcareous  flags  are  only  to  be  detected  at  intervals,  as  on  the  banks  of  the  Msta, 
in  certain  cuttings  of  the  Moscow  chaussee,  and  occasionally  in  ravines  at  short 
distances  liom  it.  At  and  near  the  Imperial  summer-palace  ol  Rorostino  the 
banks  of  the  southern  end  of  the  Lake  Ilmen,  and  the  edges  of  a ravine  at 
Porogi,  present  cliffs  from  forty  to  fifty  feet  high.  The  upper  beds  are  greyish  and 
purplish,  compact,  calcareous  flags,  which  split  into  numberless  small  cubes,  and 
weather  externally  to  a yellowish  colour.  They  are  often  spotted  with  blood-red 
circles,  and  their  surfaces  are  much  diversified  by  long,  tubular,  incurvated  bodies. 
These  calcareous  strata  having  a maximum  thickness  of  about  thirty  feet,  rest  on  a 
deep  red,  rough  limestone,  charged  with  many  prevalent  Devonian  shells.  Among 
these  are  several  of  the  forms  noticed  on  the  banks  of  the  Volkof  near  Prussino, 
with  another  species,  which,  though  not  detected  in  that  locality,  is  associated 
with  the  same  group  in  the  Devonian  limestones  of  the  Boulonnais  in  France  and 
elsewhere  ; viz.  the  Spirifer  Verneuillii  (Murch.).  Besides  the  common  shells, 


1 The  beds  here  described  are  those  which  lie  in  the  trough  before  mentioned,  and  from  beneath  which 
the  Silurian  rocks  of  the  Vloia  rise  to  the  surface  (see  woodcut,  p.  30). 
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Terebratula  prisca,  Leptcena  productoides,  Serpula  omphalodes,  &c.,  &c.,  we  also 
met  with  Terebratula  Helmersenii  (V.  Bucli),  Spirifer  tenticulum  (nob.),  and  the 
Orthoceratites  subfusiformis  (Munster). 

A little  to  the  east  of  Korostino,  and  at  Porogi,  where  the  same  strata  undulate 
to  some  extent,  dark  purple,  unctuous  clays  and  marls  are  exposed  at  the  base  of 
the  cliffs. 

The  great  thickness  to  which  inferior  strata  of  the  system  expand  to  the  south 
of  Lake  Ilmen,  has  been  proved  by  the  sinkings  recently  made  in  the  hope  of  pene- 
trating to  the  sources  of  the  salt-springs  at  Starai  Russa,  and  in  which,  it  is  said, 
no  perceptible  change  of  ground  was  met  with  through  a depth  of  about  600  feet. 
As  the  deepest  point  from  which  these  brine-springs  rise  has  not  been  attained, 
we  are  left  in  doubt  whether  the  real  source  of  the  salt  is  in  the  lowest  beds  of  the 
Devonian  rocks  or  even  in  the  Silurian  system. 

It  will  be  shown  in  the  sequel,  that  salt-springs  and  rock-salt  are  very  prevalent 
in  the  red  rocks  overlying  the  Carboniferous  system,  and  thus  Russia  affords  distinct 
proofs  within  itself,  that  this  mineral  occurs  in  formations  of  very  dissimilar  age. 

From  the  absence  of  rocky  cliffs,  the  rounded  nature  of  the  elevations,  and  the 
detritus  which  obscures  the  surface,  the  whole  of  the  intermediate  strata  cannot  be 
seen  in  any  one  section  of  the  Valdai  Hills.  Still,  by  examining  the  banks  of  the 
Msta  and  its  tributaries  (the  only  river  of  any  magnitude  which  runs  transverse  to 
the  Valdai),  we  find  sections  of  the  upper  division  of  the  system,  which  for  clear- 
ness are  not  exceeded,  if  equalled,  in  any  part  of  Europe.  The  best  evidences  of  a 
succession  from  the  red  ground  into  the  overlying  carboniferous  limestone,  are 
seen  in  the  sequestered  valley  of  the  Belaia  (or  White  River),  a tributary  of  the 
Msta,  about  twenty-five  versts  south  of  Borovitchi '.  Immediately  to  the  north 
of  the  picturesque  village  of  Sherokovitchi,  the  rivulet  Priutchka  falls  into  the 
Belaia,  and  by  following  the  former  to  its  source  you  ascend  a well-wooded  and 
watered,  narrow  gorge,  on  the  sides  of  which  are  natural  sections,  in  great  part  ver- 
tical, of  near  200  feet  in  height.  The  greatest  number  of  strata  exposed  in  any 
one  spot,  may  be  seen  near  the  place  where  coal-works  have  been  established,  and 
galleries  have  been  driven  from  the  side  of  the  hill  into  certain  bituminous  schists, 
half-way  up  the  cliff,  which  occur  in  the  lower  member  of  the  Carboniferous  system, 

1 We  were  conducted  to  this  spot  by  our  young  friend  and  companion  Lieut.  Koksharof,  who  had  pre, 
viously  accompanied  Colonel  Helmersen  in  his  examination  of  the  tiact. 
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and  which  are  capped  by  the  lowest  beds  of  the  mountain  or  carboniferous  lime- 
stone, to  be  hereafter  described.  Whilst  we  refer  to  this  woodcut  for  the  general 
order  and  detail  of  the  succession,  we  now 
confine  our  description  to  the  strata  be- 
neath the  carbonaceous  beds. 

The  lowest  beds  visible  (a)  are  green 
marl,  with  some  remains  of  small  fish- 
bones. These  are  separated  from  overly- 
ing red  and  green  marls  (c)  by  an  inter- 
mediate course  of  sandstone  ( b ) , which  also 
contains  fragments  of  minute  fish-bones 
and  ichtbyodorulites. 

The  red  and  green  mottled  marls  (c) , having  a thickness  of  about  thirty  feet,  are 
surmounted  by  the  most  remarkable  “ bone-bed”  (d)  which  ever  fell  under  our  ex- 
amination. This  bed  has  altogether  a thickness  of  about  four  feet,  the  upper  part 
being  a mottled,  marly  “ cornstone,”  in  which  few  remains  exist,  whilst  the  lowest 
part — a yellow  marl  about  two  feet  thick — is  almost  entirely  composed  of  bones 
and  scales  of  ichthyolites.  Of  these,  three  species  are  pronounced  by  M.  Agassiz 
to  be  identical  with  forms  known  in  the  Old  Red  Sandstone  of  Scotland1,  viz.  the 
Holopt y chius  Nobilissimus  (Ag.,  Sil.  Syst.),  Glyptosteus  favosus  (Ag.),  Diplopterus 
macrocephalus  (Ag.).  Above  the  bone-bed  is  a whitish  marly  limestone  (e)  ten  feet 
thick;  then  follow  about  sixty  feet  of  red  and  green  marly  clay  (/),  with  occa- 
sional harder  courses,  the  whole  being  surmounted  by  the  sands  and  bituminous 
schists  which  form  the  bottom  of  the  Carboniferous  system. 

The  lowest  of  the  carbonaceous  strata  is  a thin  band  of  yellowish  marly  incohe- 
rent sandstone  ( g ),  which  here  has  not  a greater  expansion  than  six  feet.  In  this 
bed,  and  in  those  above  it,  the  carboniferous  plants  prevail,  whilst  the  charac- 
teristic Old  Red  fishes  are  no  longer  to  be  detected  in  them.  A line  of  physical 
demarcation  is  therefore  neatly  drawn  between  the  Devonian  and  Carboniferous 
deposits. 

Range  of  the  System  to  the  North-east. — Having  thus  presented  a general  ascend- 
ing section  of  the  Devonian  or  Old  Red  system  in  the  region  between  Petersburgh 

1 The  observations  of  Professor  Agassiz  on  these  identifications,  and  others  to  which  we  shall  pre- 
sently allude,  will  be  given  in  a subsequent  part  of  the  work  (see  also  end  of  this  chapter). 
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and  Moscow,  we  may  now  describe  it  in  its  extension,  first  to  the  east-north-east, 
and  afterwards  to  the  west-south-west,  concluding  our  account  by  a sketch  of  its 
range  to  the  south-east,  or  into  the  central  governments  of  Orel  and  Voroneje 
(see  Map). 

From  what  has  been  said  of  the  transformation  of  the  Silurian  rocks  in  their 
course  to  the  north-east  (p.  19),  it  will  not  be  expected  that  much  instructive 
evidence  is  to  be  obtained,  from  that  region,  of  the  lowest  Devonian  beds. 
In  our  journey  to  Archangel,  however,  we  traced  the  middle  and  upper  mem- 
bers of  the  system  in  many  places1,  the  latter  being  invariably  capped,  as  in 
the  Valdai  Hills,  by  the  carboniferous  limestone3.  At  the  river  Mgra,  about  four 
versts  south  of  a post-house  on  the  high  road  to  Vitegra,  are  light-coloured  and 
reddish  mottled,  micaceous,  incoherent  grits  and  siliceous  flagstones,  in  which 
we  discovered  scales  of  Diplopterus  ? and  Glyptosteus,  associated  with  portions  of 
the  jaw  of  a new  genus  to  which  Professor  Agassiz  lias  given  the  name  of  Cteno- 
ptychius 2.  To  the  south  and  west  of  the  Lake  Onega  the  strata  of  this  age  are 
more  or  less  incoherent  sandstones,  which  in  parts  have  the  aspect  of  the  New 
Red  Sandstone  of  Western  Europe,  though  they  are  in  general  more  flaglike. 
These  are  the  beds  which  we  conceive  to  have  been  altered  by  the  intrusion 
and  eruption  of  the  trappean  rocks  of  Petrozavodsk  and  the  northern  regions ; 
for  at  the  south-western  end  of  the  Lake  Onega,  the  sandstone  is  soft  and  inco- 
herent, and  when  followed  on  the  same  level  is  found  suddenly  to  become  a hard 
siliceous  rock,  wherever  it  is  in  the  proximity  of  the  greenstone,  which  abounds  to 
the  north  of  the  river  Svir  (pp.  18  and  19). 

The  eastern  banks  of  Lake  Onega  a little  to  the  south  of  the  embouchure  of  the 
river  Andoma  present  cliffs,  about  150  feet  high,  composed  of  red  and  green 
marls,  which  pass  into  incoherent,  variegated  sandstone,  resembling  on  the  whole 
both  the  New  and  Old  Red  Sandstones  of  England8.  Owing  to  their  fragile  nature, 

' We  are  indebted  to  a collection  made  by  Mr.  Strangways,  and  now  in  tbe  museum  of  Dr.  Buckland 
at  Oxford,  for  a tine  specimen  of  a very  peculiar  ichtbyolite  found  in  the  red  sandstone  between  N.  La- 
doga and  Tichvin,  and  to  which  Professor  Agassiz  has  given  the  name  of  Placosteus  meandrims. 

3 This  locality  is  on  the  left  bank  of  the  stream,  about  one  mile  above  the  saw-mills,  where  (in  the  heart 
of  Northern  Russia)  we  met  with  a most  intelligent  director  of  the  works,  who  possessed  a well-assorted 
small  library  and  philosophical  instruments,  in  a neatly  arranged  establishment,  and  who  welcomed  us 
with  the  hospitality  so  characteristic  of  all  Russians. 

3 See  ‘ Silurian  System,’  in  which  the  lithological  identity  of  the  Old  and  New  Red  Sandstones  in 
certain  parts  of  England  is  much  insisted  on,  pp.  27  and  55. 
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these  hills  are  perpetually  subsiding  into  under-cliffs,  and  the  varied  streaks  pro- 
duced hy  these  subsidences,  might  induce  any  person  who  viewed  them  from  the 
lake,  to  believe  that  the  strata  were  inclined.  This,  however,  is  far  from  being  the 
case  for  they  deviate  only  from  horizon tality  in  exhibiting  slight  undulations,  or 
hy  rising  very  slightly  to  the  north-north-west.  Among  the  rolled  fragments  which 
cover  the  shore  of  the  lake,  near  the  mouth  of  the  Andoma,  are  numerous  masses 
of  red  rock  loaded  with  remains  of  ichthyolites,  chiefly  Holoptychius  (?),  which, 
being  of  a much  harder  nature  than  the  surrounding  strata,  have  probably  been 
derived  from  the  cliffs  which  lie  to  the  north,  where  the  sandstone  has  undergone 
more  consolidation  and  alteration. 

In  ascending  the  banks  of  the  Andoma  and  those  of  its  tributaries,  the  Nosreka, 
&c.,  the  place  of  the  rocks  which  constitute  the  lower  or  red  region  is  distinctly 
seen.  All  the  plateaus  or  high  grounds  are  there  occupied  by  the  carboniferous 
limestone  and  its  associated  bands  of  bituminous  schist  and  yellow  sandstone.  The 
annexed  woodcut  represents  the  general  relations  of  this  instructive  and  pictu- 
resque district,  in  which  we  made  excursions  through  some  of  the  finest  and  most 
accessible  of  the  Russian  forests.  The  beds  marked  a and  b are  the  Devonian  rocks, 
and  they  are  overlaid  by  the  carboniferous  strata  c,  d,  e,  to  be  described  in  the  next 
chapter. 

8. 


The  lowest  beds  ( a ) are  light  brownish  red,  siliceous  sandstones,  occasionally  flag- 
like, and  sometimes  of  concretionary  form,  in  which  (on  the  banks  of  the  Nosreka) 
we  found  disseminated  bones  and  scales  of  ichthyolites.  The  strata  b consist  of  a 
great  thickness  of  red  and  green  spotted  argillaceous  marls,  with  some  sand,  &c. 

In  no  part  of  this  extensive  district  of  red  sandstone  around  Yitegra,  and  which  oc- 
cupies the  banks  of  the  Lake  Onega,  and  of  which  such  deep  denudations  are  exposed 
on  the  banks  of  its  tributary  streams,  did  we  observe  a single  course  of  limestone, 
and  with  this  absence  ol  calcareous  matter,  we  no  longer  tound  the  mollusks  ot 
the  same  age,  which  abound  in  Livonia,  St.  Petersburgh,  and  Novogorod  ; fossil 
fishes  alone  being,  as  far  as  we  could  observe,  the  inhabitants  ot  these  sandy  and 
argillaceous  rocks.  We  shall  presently  draw  attention  to  this  phenomenon  in  our 
remarks  upon  the  distribution  of  the  organic  remains  ol  this  system. 
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To  the  south  and  east  of  Vitegra  the  old  red  strata  descend  beneath  the  carboni- 
ferous limestone,  the  uppermost  beds  being  seen  at  Vitegraski,  and  on  both  banks 
of  a little  rivulet.  The  same  relations  exist  to  the  west  of  Divitinskaya,  the  head- 
quarters of  the  engineers  of  the  great  canal,  which,  passing  over  the  low  watershed 
of  this  region,  is  among  the  most  wondrous  of  the  works  devised  by  Peter  the  Great. 
It  connects  the  drainage  of  the  vast  government  of  Vologda  with  that  of  St.  Peters- 
burgh  and  the  Baltic. 

To  the  north-east  of  this  spot  the  country  becomes  so  low,  and  the  high  road  to 
the  Dwina  runs  so  much  upon  the  carboniferous  limestone,  that  rapid  travellers 
like  ourselves,  who  made  few  deflections  from  the  route,  could  not  define  the 
southern  limits  of  the  underlying  red  system.  From  personal  inspection,  chiefly 
judging  from  the  red  colour  of  the  surface,  we  believe  that  strata  of  this  age  form 
the  subsoil  at  the  mouth  of  the  river  Onega,  where  that  river  empties  itself  into 
the  White  Sea.  We  also  detected  these  beds  (though  with  great  difficulty,  owing  to 
the  quantity  of  northern  drift)  in  the  form  of  shale  and  incoherent  psainmite,  on  the 
banks  of  the  river  Kianda,  between  Onega  and  Archangel — a district  in  which  salt- 
sources  are  not  unfrequent  and  still  worked  at  one  locality1.  Again,  we  think  that 
the  fundamental  rock  beneath  the  city  of  Archangel  belongs  to  the  Devonian  or 
Old  Red  System,  for  the  colour  of  the  country  (where  bogs  do  not  prevail)  is  of 
a reddish  tint,  and  all  the  river  cliffs,  which  rise  to  some  height  between  this  city 
and  Kholmogor,  consist  of  scarcely  any  other  matter  than  regenerated  red  mate- 
rials. Lastly,  by  marking  the  most  northern  points  on  the  rivers  Onega  and 
Dwina,  to  which  the  carboniferous  limestone  extends,  we  gain  a tolerably  accurate 
line  of  demarcation,  from  which  the  Old  Red  strata  may  be  said  to  range  up  to 
the  edges  of  the  metamorphic  rocks  of  the  White  Sea  . We  further  beg  to  say, 
that  from  information,  derived  unfortunately  too  late  to  profit  by  it,  we  are  led  to 
think,  that  the  junction  of  the  Old  Red  Sandstone  and  Carboniferous  Limestone,  is 
to  be  seen  on  the  banks  of  the  river  Onega,  about  160  versts  above  its  mouth, 
where  these  rocks  occupy  a distinct  escarpment. 

1 M.  Launitz,  an  intelligent  gentleman  of  Courland.  who  has  been  some  time  resident  at  Onega  and 
Archangel,  assured  us  that  he  had  seen  ravines  between  Archangel  and  Onega,  the  banks  of  which  con- 
sisted of  finely  laminated  red  and  green  marls.  In  our  expedition  along  the  edges  of  the  White  Sea  to 
Onega,  we  were  accompanied  by  our  kind  friend  Mr.  Whitehead,  the  British  Consul  at  Archangel. 

2 M.  Bohtlingk  showed  us  hard  sandstones  from  the  northern  shores  of  the  White  Sea,  which  we  con- 
sider to  be  identical  with  the  rocks  of  the  Lake  Onega  near  Petrozavodsk, 
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Devonian  Rocks  in  Courland,  fyc. — We  have  already  stated  our  belief  (p.  33)  that 
Devonian  rocks  occur  beneath  the  superficial  red  detritus  near  the  Prussian  frontier, 
and  in  the  government  of  Yilna  (see  Map).  In  Courland,  however,  we  are  not  left 
in  any  doubt.  Argillaceous  limestones,  spotted  red  and  green,  are  seen  to  alternate 
with  variegated  marls  and  other  beds  more  sandy,  which  are  exposed  on  the  banks 
of  the  chief  rivers  of  this  province. 

The  fine  escarpments  and  the  cascade  of  the  river  Windau  at  Goldingen,  the 
ancient  capital  of  the  province,  present  strata  having  exactly  the  same  lithological 
characters  as  those  we  have  described  on  the  Volkof  and  elsewhere,  and  though 
they  have  not  yet  afforded  organic  remains  in  this  locality,  there  can  be  no  doubt 
of  the  age  oi  these  strata ; for  on  following  them  to  Asuppen,  a distance  not 
exceeding  thirty  miles  (which  is  inconsiderable  where  strata  ai’e  so  horizontal), 
they  offer  the  requisite  evidences. 

A small  river  at  the  country-seat  of  the  Baron  Hahn  lays  bare,  beneath  the 
alluvial  soil,  a group  of  marly,  siliceous  flagstones,  each  about  half  a foot  thick, 
alternating  with  thinner  flags.  In  their  upper  part  these  flagstones  are  of  deep 
yellow,  greenish,  and  spotted  red  colours ; in  which  respect  they  are  undistin- 
guishable  from  the  rocks  of  Goldingen,  and  like  which  they  contain  no  fossils. 
The  lower  beds,  however,  are  of  a yellow  colour,  and  are  loaded  with  the  Spirifer 
Archiaci,  a characteristic  Devonian  species  of  the  Boulonnais.  Again,  beneath 
these  flagstones  is  a bed  of  red  clay  about  three  feet  thick,  which  overlies  a course 
of  similar  dimensions  of  a blueish  or  greenish  marly  grit,  striped  with  laminee  of  red 
marl.  In  these  lowest  marly  laminae  we  discovered  a good  number  of  remains  of 
ichthyolites,  among  which  are  scales  of  Holoptychius  ?.  The  beds  at  this  locality 
have  a slight  inclination  of  about  3°  to  the  north,  and  they  doubtless  participate 
in  one  of  the  numerous  undulations  to  which  the  strata  of  this  horizontal  country 
have  been  subjected,  as  explained  by  the  section  of  the  Diina  above  Riga,  the 
river  which  separates  Courland  from  Livonia,  and  which  we  now  proceed  to 
describe. 

Devonian  Rocks  in  Livonia — Section  of  the  Diina. — All  the  strata  exposed  along 
the  banks  of  this  river  in  ascending  from  Riga  to  Kirchholm  and  Kokenhusen, 
belong  to  the  Devonian  system,  and  they  form  numerous  undulations,  by  which 
they  are  inclined  both  to  the  north-north-west  and  to  the  south-south-east.  For 
example,  at  the  ancient  castle  of  Kirchholm,  where  the  beds  are  bent  into  a double 
flexure,  there  is  the  following  section  : — 
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Feet. 

Compact  grey  limestone  and  shale  without  fossils 4 

Concretionary  limestone ; grey  in  its  upper  part,  red  beneath,  and  containing  a re- 
markable species  of  univalve  of  the  genus  Rofella,  together  with  a Natica  8 

Red  compact  limestone ® 

Marly  limestone  and  shale  with  red  spots  12 

27 

The  bed  above  spoken  of  as  characterized  by  univalve  shells,  affords  us  the 
means  of  knowing,  that  nearly  the  same  strata  are  prolonged  by  undulations  from 
north  to  south,  across  the  whole  of  Livonia.  Thus  higher  up  the  Diina,  at  the 
Castle  of  Selburg,  and  at  the  country-house  of  Stockmanshof,  we  meet  with  the 
four  beds  indicated  at  Kirchholm,  including  the  limestone  with  the  univalves  ; 
and  the  only  addition  is  a greenish  blue  shale,  the  lowest  bed  visible,  which  is 
brought  in  by  an  increase  of  flexure.  At  the  Castle  of  Selburg,  the  cliffs , upwards 
of  seventy  feet  high,  exhibit  very  clearly  the  same  succession. 

The  picturesque  rocks  in  the  environs  of  the  Castle  of  Kokenhusen  particularly 
deserve  notice,  not  merely  on  account  of  the  thickness  of  the  vertical  section 
(speaking  of  course  by  comparison),  but  specially  because  the  beds  contain  ich- 
tliyolites.  The  little  river  Perse,  which  there  empties  itself  into  the  Diina,  runs 
in  a deep  gorge,  in  which  many  beds  of  impure  concretionary  limestone  are  seen 
to  alternate  with  courses  of  calcareous  shale  or  marl.  These  alternating  strata, 
occupying  a thickness  of  about  100  feet,  repose  on  a band  of  arenaceous  lime- 
stone, distinguished  by  impressions  of  fucoid-like  or  polypiform  bodies,  and  beneath 
it  is  a bed  of  concretionary  limestone  with  marly  limestone,  in  which  are  remains 
of  Ctenacanthus  serrulatus  (Ag.),  and  Osteolepis,  &c.,  both  of  which  genera  occui 
in  the  Old  Red  Sandstone  of  Scotland. 

An  example  of  undulation,  almost  amounting  to  a dislocation  produced  by  anti- 
clinal elevation,  occurs  on  the  right  bank  of  the  Diina,  near  the  mouth  of  its  tri- 
butary the  Evst,  where  the  inferior  shale  or  clay  throws  off  the  calcareous  flag- 
stones and  marls  at  an  angle  of  30°  towards  the  north-east,  and  at  17°  to  the  south- 
west. 

Concerning  the  gypsum  which  occurs  in  this  great  deposit,  we  have  nothing  to 
add  to  the  notices  of  Strangways  1 and  M.  Dubois  de  Montpereux 2.  It  is  nowhere 
exposed  in  the  strata  upon  the  Diina,  except  in  the  neighbouihood  of  Kirchholm, 
hut  at  Diinhof  in  Courland  it  is  largely  quarried.  Though  no  salt-springs  have 


1 Geol.  Trans.,  new  series,  vol.  i.  p.  11. 
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yet  been  discovered,  their  rise  from  still  lower  strata  at  Starai  Russa,  to  which  we 
have  already  adverted  (p.  45),  may  induce  researches  and  sinkings,  which,  if 
successful,  would  be  of  great  benefit  to  the  Baltic  provinces. 

Throughout  a wide  space  east  of  Riga  and  the  Diina,  the  Devonian  rocks  appear 
chiefly,  in  the  form  of  incoherent  and  lightish  coloured  sandstones,  the  disintegra- 
tion of  which  may  have  contributed  to  form  the  dunes  of  blown  sand  which  are 
here  so  prevalent.  Between  Riga  and  Dorpat,  red  sandstone,  both  yellowish  white 
and  dark  red,  crops  out  at  intervals,  associated,  however,  with  stiff,  reddish  clays. 
On  the  whole,  the  northern  zone  of  the  Devonian  age  maintains  throughout 
Courland  and  Livonia  the  same  lithological  characters  as  in  the  governments  of 
Novogorod  and  St.  Petersburgh,  and  containing  much  more  calcareous  matter  than 
the  same  rocks  in  Olonetz  and  Archangel,  is  charged  with  the  remains  both  of 
mollusca  and  of  fishes.  This  association  has  been  noticed  on  the  Volkof,  at 
Tchudova,  Korostino  and  in  Courland,  and  we  would  now  merely  observe,  that  at 
several  localities  east  of  Riga,  where  calcareous  matter  is  interlaced  with  sand  and 
clay  (Roop,  &c.),  the  Terebratula  Livonica  (V.  Buch)  and  other  typical  shells  are 
associated  with  remains  of  ichthyolites. 

Our  acquaintance  with  the  fossil  fishes  which  occur  in  the  vicinity  of  Riga,  we 
owe  to  M.  Pander,  whose  fine  collection,  made  chiefly  on  the  banks  of  the  little 
river  Aa1,  was  submitted  to  our  inspection,  and  from  which  we  were  liberally  fur- 
nished with  a number  of  characteristic  specimens.  Of  these  we  will  now  merely 
say,  that  several  forms  appeared  to  us,  when  on  the  spot,  to  be  identical  with  species 
which  occur  in  the  Old  Red  Sandstone  of  Scotland,  whilst  others  wTere  unknowm 
to  us.  The  subsequent  examinations  of  Professor  Agassiz  and  Professor  Owen, 
some  of  the  results  of  which  will  be  given  at  the  end  of  this  chapter,  completely 
confirm  our  view,  for  among  these  Riga  fishes,  three  species  of  Dendrodus*  (Owen) 
are  identified  with  knowm  Scottish  forms*. 

The  low  cliffs  at  Dorpat  afford,  however,  the  most  remarkable  specimens,  we 
venture  to  think,  of  all  fossil  fishes  ever  yet  discovered.  They  occur  in  about 
the  middle  beds  of  a section,  where  micaceous,  red  and  green,  finely  laminated 

1 The  rivers  Salis,  Raune,  Ammat  and  Aa  are  mentioned  by  Strangways  as  flowing  in  rocky  valleys  of 
Lithuania,  the  last-mentioned  of  which,  nearTreyden,  is  remarkable  for  its  caverns.  Geol.  Trans,  vol.  i. 

p.12. 

2 In  the  sequel  it  will  be  seen,  that  Professor  Agassiz  divides  the  Dendrodus  (Owen)  into  three  genera, 
Dendrodus,  Lamnodus  and  Cricodus.  The  specific  forms,  however,  are  the  same  in  Russia  and  in  Elgin- 
shire, Scotland. 
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sands,  with  ripple-mark  surfaces,  are  in  contact  with  red  and  green  marls  and 
marlstone.  These  remains  are  so  gigantic  (one  bone  measuring  two  feet  nine 
inches  in  length),  that  they  were  formerly  supposed  to  belong  to  Saurians ; but 
before  our  arrival  at  Dorpat,  Professor  Asmus,  of  that  University,  to  whose 
labours  the  discovery  and  restoration  of  the  best  specimens  are  due,  had  completely 
convinced  himself  that  they  were  parts  of  fishes.  We  shall  again  refer  to  these 
extraordinary  ichthyolites,  the  largest  of  which,  after  a study  of  casts  made  by 
Professor  Asmus,  M.  Agassiz  has  named  Chelonichthys  Asmusii 1 . 

Central  Region  of  Devonian  Rocks,  or  Geological  Axis  of  Russia  in  Europe.  Before 
our  second  journey  and  a visit  to  the  central  and  southern  provinces,  we  supposed 
with  our  precursors,  that  in  proceeding  from  north  to  south,  the  observer  would 
naturally  pass  over  a regular  succession  from  older  to  younger  deposits,  until  the 
region  of  the  granitic  steppe  was  reached,  where  crystalline  and  carboniferous 
rocks  occupy  the  surface.  On  our  return  from  the  Sea  of  Azof  v7e  undeceived 
ourselves,  by  discovering  in  the  centre  of  Russia  a broad  zone  of  rocks,  loaded 
with  Devonian  fossils2  (see  Map  and  the  section  beneath  it).  The  structure  of 
this  dome-like  mass  is  duly  exposed  in  the  gorges  of  the  Oka  above  and  below 
Orel,  and  in  the  denudations  of  the  Don  north  and  south  ofVoroneje.  Occu- 
pying the  higher  ground,  about  800  feet  above  the  sea,  between  the  Oka,  which 
flows  northwards  into  the  Volga  and  the  Donetz,  and  other  tributaries  of  the  Don 
wdiicli  run  to  the  south,  we  already  know7  that  this  zone  extends  for  nearly  200 
English  miles  in  the  parallel  ofVoroneje  and  Orel  ; and  from  the  observations  of 
Professor  Blasius,  we  have  strong  reason  to  believe3,  that,  though  much  obscured 

1 Our  Scottish  friends  of  the  Moray  and  Cromarty  Friths  will  be  rejoiced  to  learn,  that  their  country 
has  already  produced  fragments  of  this  gigantic  Chelonichthys  Asmusii,  which,  until  ho  saw  t 
perfect  specimens  from  Russia,  M.  Agassiz  had  referred  to  Coccosteus.  W e believe  that  the  1 
his  Scottish  specimens  of  the  type  to  the  researches  of  the  lamented  Lady  Gordon  Gumming.  e trust 
that  the  next  edition  of  the  work  of  Mr.  Hugh  Miller,  who  is  “ the  genius  of  the  Old  Red  Sandstone, 
may  contain  some  description  of  a more  perfect  Chelonichthys  in  Scotland,  even  though  it  s rou  e a 

rival  in  interest  to  his  own  Pterichthys.  ... 

4 According  to  our  custom,  the  expedition  in  travelling  from  the  south  was  divided  into  two  parties 
the  one  moving  parallel  to  and  at  some  distance  from  the  other.  Mr.  Murchison  and  M.  de  \ erneui 
took  the  line  of  Kharkof,  Kursk  and  Orel,  and  Count  Keyserling  that  of  the  Don  by  Voroneje ; and,  on 
meeting  at  Moscow,  their  results  exactly  agreed  as  to  the  existence  of  this  mass  of  Devonian  deposits 

which  separates  Russia  into  two  distinct  geological  basins. 

3 Although  he  did  not  then  class  them  as  Devonian,  our  friend  Professor  Blasius,  on  his  return  to  Ger- 
many  in  1840,  identified  certain  rocks  at  Orsha  with  others  at  Bolkhof,  north  of  Orel,  which  we  now 
know  to  be  unquestionably  Devonian. 
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by  detritus,  it  ranges  from  the  environs  of  the  latter  place  to  near  Orsha  on  the 
west  and  north,  and  thence  is  confluent  with  the  western  limits  of  the  same  deposits, 
to  which  we  have  already  alluded  as  extending  to  the  north-eastern  frontier  of 
Prussia. 

The  general  section  from  north  to  south  across  Russia,  viz.  from  Petersburgh 
to  the  Sea  of  Azof  (see  below  the  Map),  and  which  is  carried  through  Moscow, 
Kaluga  and  Orel,  gives  a clear  idea  of  the  relations  resulting  from  this  great 
undulation,  which  separates  Russia  in  Europe  into  two  distinct  geological  basins. 
The  northern  basin,  or  that  of  Moscow,  is  included  between  these  Devonian  rocks 
in  the  centre,  and  those  on  the  north  which  we  have  previously  described  ; and  the 
southern  extends  to  the  rise  of  the  carboniferous  rocks  and  granitic  axis  of  the 
southern  steppes.  By  reference  to  the  same  section  it  will  also  be  seen,  that  the 
northern  basin  consists,  to  a great  extent,  ot  cai’boniferous  limestone,  with  some 
patches  of  Jurassic  rocks,  and  a fewspots  of  overlying,  quartzose,  tertiary  sandstone  ; 
whilst  in  the  basin  of  the  south  (Kursk,  Kharkof,  &c.),  the  older  rocks  subside  to  a 
much  greater  depth,  and  the  surface  is  occupied  by  a large  development  of  Cre- 
taceous and  Tertiary  deposits. 

Having  previously  explained  that  the  Devonian  rocks  of  the  Valdai  Hills — those 
forming  the  northern  limits  of  the  basin  of  Moscow — pass  upwards  into  the  lowest 
beds  of  the  Carboniferous  system,  we  now  proceed  to  point  out  the  peculiarities  of 
the  central  Devonian  zone,  and  to  show  how,  from  its  lower  strata  at  Orel,  it  is 
composed  of  various  beds,  the  highest  of  which  dip  under  the  rocks  forming  the 
southern  limit  of  the  carbonaceous  basin  of  Moscow.  In  order  of  superposi- 
tion, and  characteristic  fossils,  this  central  zone  bears  a close  affinity  to  that 
of  the  North ; for  it  contains  some  of  the  same  ichthyolites,  with  a profusion  of 
Devonian  shells,  and  is  also  surmounted  by  beds  of  limestone,  charged  with  the 
Productus  giganteus,  which  shell  invariably  occurs  at  the  base  of  the  carboniferous 
limestone.  In  lithological  structure,  however,  it  is  scarcely  possible  that  two  de- 
posits of  precisely  the  same  age  and  relations,  separated  from  each  other  only  by 
a basin  having  the  width,  fi’om  north  to  south,  of  about  300  miles,  can  present 
greater  distinctions  ; and  this  will  appear  the  more  remarkable,  when  it  is  stated, 
that  in  both  cases  (as  indeed  nearly  all  over  Russia  in  Europe)  the  strata  are 
unaltered. 

The  central  zone,  of  which  we  are  now  treating,  is  certainly  as  little  entitled 
to  the  name  of  Old  Red  Sandstone  as  the  black  slaty  rocks  of  Devonshire,  for  it 
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contains  very  little  sand,  and  is  nowhere  of  a red  colour.  It  is,  on  the  contrary, 
made  up  of  numerous  alternations  of  flat-bedded,  light  yellowish  limestone,  some- 
times pure,  sometimes  earthy,  and  often  so  impregnated  with  magnesia  (being  oc- 
casionally even  dolomitic),  that  it  is  frequently  undistinguishable  from  the  mag- 
nesian limestone  of  England,  or  the  zechstein  of  Thuringia.  When,  travelling 
northwards  from  the  plateau  of  Kursk,  composed  of  cretaceous  and  tertiary  rocks, 
we  suddenly  came  upon  these  yellow  calcareous  cliffs  on  the  river  Oka,  we  were 
naturally  disposed  to  believe  that  they  were  of  the  age  of  the  magnesian  limestone 
near  Sunderland  in  England,  or  the  zechstein  of  Germany,  so  completely  did  they 
resemble  those  rocks ; and  with  infinite  surprise  our  first  impression  was  cor- 
rected, by  discovering  that  the  fishes  and  shells  which  they  contained  were  true 
Devonian  types  ! 

Sections  along  the  banks  of  the  Oka  show  the  succession  from  the  lower  to  the 
highest  members,  and  the  same  light  yellow  colour  still  prevails.  Some  of  the 
strata  have  a breccia-like  aspect,  caused  by  a rude  concretionary  action,  which 
has  formed  hard,  irregular  nodules  of  impure  limestone,  the  intervals  being  occu- 
pied by  sandy  or  calcareous  marl ; and  where  the  latter  disintegrates,  the  face  of 
the  cliffs  presents  a rough,  sinuous  and  grotesque  aspect,  resembling  the  rus- 
tic-work in  the  basement  story  cf  a Florentine  palace.  Courses  of  sandstone 
are  rare,  but  they  are  seen  near  Orel,  generally  incoherent,  and  occasionally  of 
greenish  colour,  but  more  frequently  yellow  or  ferruginous.  Sandy,  yellowish 
limestones  and  fawn-coloured,  sandy  marls,  form  the  chief  dividing  masses  of 
the  strong  calcareous  bands,  which  vary  in  thickness  from  mere  tilestones  to  beds 
of  two  and  three  feet  thick  ; whilst  hard,  thick  paving  flags,  of  mottled  light 
indigo  and  yellow  colours,  with  way-boards  of  black  and  white  mottled  mails  in 
the  lower  division  (Orel),  constitute  the  chief,  if  not  the  only  material  difference 
of  colour,  in  these  buff-coloured  cliffs.  The  magnesian  limestones  and  their  asso- 
ciated marls  (very  rarely  green  and  blue)  are  exposed  at  intervals  all  down  the 
river  Oka,  occupying  cliffs  from  sixty  to  eighty  feet  in  height,  from  which  the  strata 
crop  out  or  are  laid  bare  in  adjacent  ravines.  Shelly  calcareous  flagstones  are 
prevalent  in  different  stages,  and  some  beds  assume  a chocolate  hue,  but  red  rocks 
are  nowhere  visible. 

Section  of  the  Oka  from  Orel  to  Lichvin  and  Peremishl.  Altei  this  general  survey, 
we  shall  best  convey  to  our  readers  an  adequate  knowledge  of  the  structure  of 
these  rocks  by  describing  the  transverse  sections  of  the  Oka  and  the  Don.  And, 
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first,  at  Orel  the  following  strata  are  seen  in  numerous  large  quarries  on  the  right 
bank  of  the  Oka  to  the  south  of  the  town  : — 


jpi.  in. 

1 1 . Sandy  and  shattcry  tilestoncs  of  white  colours,  with  yellow,  compact  marlstone 3 0 

10.  Green  and  grey  marl  4 o 

9-  Sandstone,  for  the  most  part  incoherent,  but  occasionally  hard,  and  of  bright  green,  yellow  and  ferru- 
ginous colours.  (One  of  the  subordinate  courses  of  this  stratum  is  a coarse  iron  grit,  with  minute 

concretions  of  iron  ore  (pisolitic  iron)  ) 12  0 

8.  Impure  yellowish,  sandy  limestone 15  0 

7.  Thin-bedded,  yellow  and  white  limestone 9 0 

6.  Small  concretionary  compact  limestone,  in  a yellow,  sandy,  magnesian  matrix.  This  rock,  which  is 
the  chief  building-stone  of  Orel,  weathers  to  the  rude,  cavernous  exterior  before  alluded  to,  and  is 

laminated  by  blueish-grev  and  ferruginous,  calcareous  courses 12  0 

5.  Fawm  or  light,  butt- coloured,  saudy,  finely -laminated,  magnesian  limestone  in  two  or  three  beds  only, 

the  lamime  marked  by  ochreous  stripes 6 0 

4.  Light  grey,  concretionary  limestone,  in  parts  cavernous,  with  crystals  of  calcareous  spar 6 0 

3.  Yellow,  thin,  magnesian  limestone 1 6 

2.  Marly,  light-coloured  limestone  1 6 

1 . Mottled  indigo  and  yellow,  hard  limestone,  used  as  paving-stone,  with  way-boards  of  black  and  whitish 

shale.  The  surface  of  this  rock  is  sandy,  and  weathers  to  a ferruginous  colour 4 0 


74  0 

The  lowest  beds  offer  numerous  fragments  of  small  ichthyolites,  which  we  con- 
sider to  be  the  same  forms  as  those  described  in  the  lower  Devonian  strata  near 
Prussino  and  Tchudova  (. Diplopterus  and  Glyptosteus) . 

The  beds  exposed  in  other  quarries  east  of  the  town  (12,  13  and  14  of  woodcut) 
represent  a higher  part  of  the  formation,  which  extends  over  a considerable  area, 
and  is  probably  the  same  rock  which  occurs  in  the  ravines  west  of  Novazilskaya, 
the  first  post-station  to  the  south  of  Orel.  Here  we  found  (under  black  earth  and 
surface  clay)  beds  of  greyish,  greenish  and  yellow  marls  or  shales,  with  a sub- 
ordinate course  of  yellow,  sandy,  magnesian  limestone,  in  all  about  15  or  16  feet 
thick.  Beneath  these,  the  strata  which  are  extensively  quarried  for  use,  consist  of 
thin  beds  of  limestone,  varying  in  colour  from  deep  yellow  to  almost  pure  white, 
and  containing  numerous  fossils,  among  which  we  recognised  Area  Oreliana  (nob.). 
This  shell  alone  forms  entire  beds,  together  with  the  characteristic  Serpula  ompha- 
lodes,  Natica  spirata,  a very  small  Orthoceratite  and  two  species  of  Corals. 

In  proceeding  from  Orel  to  the  north,  we  met  with  proofs  at  every  natural  denu- 
dation of  the  continuance  of  the  same  system  of  strata ; and  whilst  the  left  bank 
of  the  Oka  exhibited  them  in  distant  cliffs,  we  recognised  them  on  the  sides  of 
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the  little  stream  the  Optika,  at  Ivanofsk,  nineteen  versts  from  Orel,  where  the 
yellow,  sandy  beds,  with  sub-concretionary  courses  of  a sort  of  lumachelli,  contain 
bones  of  fishes.  At  the  village  of  Ottrada,  the  cliffs  on  the  right  bank  of  the 
Oka  expose  excellent  sections,  particularly  in  a lateral  ravine  north  of  the  village. 
Ascending  from  the  river  edge  the  strata  are  seen  to  consist  of 

10. 


1.  Thin-bedded  shelly  limestones  of  greyish  colours,  with  surfaces  marked  by  fucoid-like  bodies,  as  at  Tchudova  and  neighbourhood ; like  which 
also,  these  beds  contain  Spirifer  Archiaci,  S.  Anmofli  ( nob.),  Leplatna  m&nbrnrtacea  (PhiU.),  Trrcbratula  ventilabrum  (PhillO,  Orthis  etriatulus 
CSchloth),  Area  Orellana  (nob.),  Natwa  like  the  species  at  Orel,  with  internal  casts  of  Cirrm,  Serpula  omphatoies,  Encrinites,  and  many  small 
fragments  of  ichthyolites.  Among  the  overlying  beds  (+)  in  the  adjoining  ravine  we  met  with  two  or  three  alternations  of  the  same  thick-heddcd, 
impure,  small  concretionary  limestone,  to  which  we  have  partially  alluded  at  Orel,  and  which  we  shall  again  describe  at  Mtzensk. 

Towards  the  summit  of  the  section,  where  the  yellow  strata  (for  the  whole  have 
a prevalent  yellow  tinge)  are  lost  under  drifted  sands,  clay  and  detritus,  one 
of  the  subordinate  limestone  beds  ( p ) excited  our  attention,  being  made  up  of 
myriads  of  a minute  shell,  which  seems  to  bear  an  analogy  to  the  Venus  gemma 
of  the  shores  of  North  America.  This  fossil  is  associated  with  fine,  pisolitic, 
ferruginous  concretions,  like  those  in  the  upper  beds  near  Orel,  and  also  with  grains 
of  siliceous  sand,  both  white  and  black.  Another  course  is  composed  of  small 
serpuline  bodies. 

Among  the  calcareous  and  flag-like  beds  of  this  system,  some  weather  w ute , 
and  others,  not  exceeding  a quarter  of  an  inch  thick,  are  chocolate- coloured,  com- 
pact, siliceous  limestones.  These  strata  range  to  near  Mtzensk,  on  the  Zuclia,  a 
tributary  of  the  Oka. 

J li. 

The  left  bank  of  the  river,  on  which 

that  town  is  built,  offers  a most  striking 
section  of  the  concretionary,  dolomitic, 
grotto-like  limestone,  which  we  noticed  at 
Orel  and  Ottrada,  and  which  we  here  saw 
expanded  into  three  distinct  bands  (+  + ), 
as  represented  in  this  woodcut. 
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In  the  cliffs  at  this  place  are  scales  of  fishes,  and  at  its  base  we  found  the  Area 
Oreliana,  which  is  characteristic  of  the  highest  stratum  at  Orel  and  of  the  middle 
beds  at  Ottrada.  This  fact  seemed  to  indicate  very  clearly,  that  the  general  incli- 
nation was  to  the  north,  and  that  in  proceeding  from  south  to  north,  we  were 
ascending  in  the  series  of  strata. 

In  travelling  from  Mtzensk  to  Bielef,  the  grotesque  concretionary  rocks,  (often 
covered  unconformably  by  ferruginous  sandstone  of  a much  younger  age)  sink 
gradually  under  other  Devonian  strata,  in  which  argillaceous  marl,  occasionally 
almost  a pipe-clay,  rarely  green  and  much  more  frequently  yellowish,  alternate 
with  impure,  light  yellow,  sandy  limestone,  passing  into  sandstone,  with  pisolitic 
beds  similar  to  those  of  Ottrada.  At  the  station  of  Budevich,  the  Terebratula 
Livonica  (V.  Buch),  and  T.  ventilabrum  (Phill.),  are  grouped  with  ichthyolites ; and 
from  Piscavadi,  to  near  Bielef,  an  occasional  Orthoceratite  may  be  detected. 

At  Bielef  the  precipitous  bank  of  the  Oka  under  the  town  is  interesting,  in 
showing  marly  strata  reposing  upon  the  uppermost  bed  of  the  grotesque  lime- 
stone, which  at  Mtzensk  forms  the  top  of  the  cliff.  As  this  stratum  is  here  on  the 
level  of  the  Oka,  it  is  thus  probable  (however  imperceptible  the  inclination  of  the 
strata  may  be)  that  the  beds  have  actually  dipped  to  the  north  more  than  100  feet 
in  the  space  of  about  forty-five  miles  ; the  cliff  at  Mtzensk  having  a height  of  about 
seventy  feet,  and  allowance  also  being  made  for  the  descent  of  the  Oka  between 
the  two  places. 

At  the  convent  of  Jabrim,  four  versts  north  of  Bielef,  yellowish,  marly  and 
earthy  limestone  prevails,  and  afterwards  the  yellow-coloured  rocks  gradually 
disappear  and  are  succeeded  by  cream-  and  white-coloured  marls.  At  Jabrim  we 
collected  Orthoceratites  vermicularis  (nob.),  Terebratula  pleheia  (Sow.),  with  Cythe- 
rinae  and  casts  of  Modiola  and  Nucula. 

Between  Bielef  and  Lichvin  we  first  met  with  fossils  which  showed  an  approach  to 
the  Carboniferous  system  ; for  the  Orthoceratites  vermicularis  is  there  associated  with 
the  Cirrus  acutus  (Sow.),  which,  though  generally  considered  a carboniferous  fossil, 
occurs  also  in  unquestionable  Devonian  rocks  at  Wilmar  on  the  Lahn  (Nassau). 

At  Kipet  we  discovered  thin  calcareous  flagstones  charged  with  fishes.  In  the 
bed  of  the  little  brook,  blueish,  yellow  and  bright  green  spotted  marls  and  clays  are 
overlaid  by  brown,  hard,  flag- like  limestones,  from  three  to  four  inches  thick, 
containing  Holoptychii.  These  are  covered  by  yellowish  marl  and  marlstone,  and 
a thin  course  of  dark  blue,  calcareous  flagstone,  charged  with  Serpula  omphalodes, 
Terebratula  plebeia,  Modiola,  with  Orthoceratites  and  CytherinEe.  The  strata  in 
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this  little  ravine  are  inclined  15°  to  the  north-north-east,  but  this  inclination  is 
evidently  a local  phenomenon1. 

The  light  and  buff-coloured  marly  limestones  to  the  south  of  Lichvin  are  the 
highest  beds  of  the  Devonian  system  which  we  could  trace,  owing  to  the  great  cover 
of  sand  and  detritus.  In  these  we  collected  a Terebratula  analogous  to  T.  pleuro- 
don  in  its  general  form,  Cirrus  acutus  (Sow.),  Bellcrophon  striatus  (D  Orb.),  0>- 
thoceras  vermiculare  (nob.),  together  with  casts  of  Modiola,  Nucula  and  Turritella, 
which  are  indeterminable.  The  re-occurrence  at  this  spot  of  fossils,  which  in  other 
places  (as  towards  Mtzensk  and  at  Voroneje)  are  associated  with  unquestionable 
Devonian  types,  left  no  doubt  of  the  age  of  these  beds.  By  their  low  position  in 
the  hill  sides,  independent  of  the  gentle  inclination  to  the  north,  they  undoubtedly 
lie  beneath  the  sands  with  coal  and  the  carboniferous  limestone,  which  succeed  to 
the  north  of  Lichvin,  and  which  on  the  frontier  of  the  Moscow  basin,  as  well  as  in 
the  Valdai  Hills,  form  the  base  of  the  Carboniferous  system.  The  long,  coloured 
section  under  the  Map,  sufficiently  illustrates  the  general  succession  in  this  part  of 

the  country. 

Among  the  equivocal  sections  of  the  upper  members  of  this  system— tor  we  had 
not  time  to  place  it  exactly  in  the  series— is  one  which  we  met  with  on  the  bank  of 
the  rivulet  Ulahue,  sixteen  versts  east  of  Krapivna  (between  Tula  and  Lichvin), 
in  the  undulating  slopes  near  which,  a little  water-course  laid  bare  this  section. 


Mavis,  blueish,  yellow,  &c. 

White  marlstone,  like  hardened  chalk,  in  beds  of  one  to  two  feet.  , enJr:fprap 

Calcareous  flagstones,  in  parts  sandy  and  siliceous,  with  Producti,  Leptamse,  ere  la  u 8e  an 

Concretions  of  cream-coloured  marly  limestone. 

Yellowish  limestone  of  magnesian  aspect. 

Flagstones,  with  minute  fossils  (Cytherinse  ?),  small  fishes’  teeth  and  scales. 

Clavs  and  marls. 

conchoid,!  w„h  o,  ciiicih.d  wood. 

The  uppermost  beds  are  covered  with  ferruginous  sand  containing  ironstone  ' 
concretions,  and  the  plateau  is  spread  over  by  some  detritus  (drift)  as  well  as  by 
the  black  earth  or  “ Tchornozem,”  of  which  and  all  the  superficial  deposits  we 

shall  treat  in  the  concluding  chapters.  , , 

Besides  a curious  fish’s  tooth,  the  occurrence  in  these  beds  of,  apparently,  ie 

. , . orint.  are  USed  as  tombstones  in  the  churchyard  of  Kipet,  and  it  was 

^ T “ “ - h * h 

the  bed  of  the  adjacent  rivulet,  about  half  a verst  to  the  west  of  the  church. 
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same  minute  Cytherince  which  occur  near  Bielef  and  at  Kipet,  together  with  the 
characteristic  shell,  Leptana  productoides  (Murch. ) , induce  us  to  consider  these 
beds  as  part  also  of  the  uppermost  member  of  the  Devonian  system ; and  we  the 
more  adhere  to  this  belief,  since  we  are  unacquainted  with  any  series  of  strata  re- 
sembling them  in  the  nunieious  well-known  sections  of  the  carboniferous  strata 
of  Russia.  Among  the  othei  fossils  of  this  locality,  we  may  cite  Lepteena  arcuata 
(nob.),  a species  appioaching  to  L,  sarcinulata,  so  common  in  the  carboniferous 
rocks  of  this  country  , twro  species  of  1 erebratula,  the  one  resembling  T.  concen- 
tricci,  the  other  T.  seminula  (Phill.)  ; Spirifer  muralis ?,  Spirifer  near  to  8.  glaber, 
with  fragments  ol  Modiola,  Orthoceratites,  and  Syringopora  ? &c. 

Devonian  Rocks  upon  the  Don. — The  most  southern  point  at  which  wre  observed . 
any  rocks  of  this  age  upon  the  river  Don  is  near  the  village  of  Pietina.  At  the  junc- 
tion of  the  river  Vorona  with  the  Don,  a few  sandy,  calcareous,  fossiliferous  flag- 
stones, of  a few  feet  thickness  only,  are  overlaid  by  reddish,  ferruginous  sandstone, 
and  finally  by  siliceous  sands,  which  towards  their  lower  part  contain  courses  of 
blackish  clay.  These  last-mentioned  sands,  like  others  to  which  we  shall  afterwards 
allude,  and  which  equally  overlie  the  Devonian  rocks  in  the  Oka,  may  possibly 
belong  to  the  greensand  of  the  Cretaceous  system.  Blocks  of  quartz  rock  with 
sands,  form  the  cap  of  all  these  strata  near  Pietina. 

The  Devonian  strata  near  Voroneje  are,  however,  best  seen  on  the  left  bank  of 
the  little  stream  Devitza,  on  the  sides  of  a ravine  where  they  are  arranged  in  the 
following  order : — 


Calcareous,  shelly  flagstone,  loaded  with  fossils 

Red  clay  or  marl 

Yellowish  sands 

Whitish  and  red  spotted  clays  and  marl,  forming  the  base 


Feet. 

7 

1 

10 

20 


the  whole  covered  by  reddish- coloured  drift  and  black  earth. 

The  calcareous  flags  at  this  spot  have  furnished  us  with  a greater  number  of  cha- 
racteristic fossils  than  the  beds  of  any  other  locality  in  Russia.  They  not  only  abound 
in  species  published  as  Devonian  types  from  the  Boulonnais,  the  Eifel,  and  Devon- 
shire, but  also  contain  the  remains  of  ichthyolites — and  all  this  in  a thickness  of 
about  seven  feet ! Among  the  most  characteristic  published1  shells  are  Spirifer  Ver- 
neuilii,  Productus  caperatus,  Leptcena  Dutertrii,  Terebratula  aspera ; and  among  the 
new  forms  are  Spirifer  Anosoffi  (nob.),  Leptcena  Fischerii  (nob.),  L.  asella  (nob.). 

1 Murchison  on  the  Boulonnais,  Bulletin  de  la  Soeiete  Geol.  tie  France,  vol.  xi.  p.  255. 
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At  Jendovistie,  on  the  stream  Veduga,  another  feeder  of  the  Don,  sandy,  cal- 
careous flagstones  of  greenish  colours,  are  interlaced  with  spotted  red  marl  and 
clay,  containing  Devonian  fossils,  and  similarly  covered  by  sands  and  ferruginous 
concretions.  In  ascending  the  Don  we  traced  Devonian  rocks  in  the  hillocks  ot 
Sadonsk,  and  in  them  we  no  longer  found  the  same  fossils  as  those  collected  in  the 
neighbourhood  of  Voroneje  : others,  however,  became  dominant,  such  as  the  Spi- 
rifer  Archiaci,  with  its  elevated  area,  and  a plicated  Terebratula  resembling  T.  venti- 
labrum. 

At  Lebedian,  on  the  Don,  the  sloping  banks  of  the  river  give  a section,  where 
upwards  of  seventy  feet  of  strata  are  exposed  in  the  following  order  : — 

Feet. 


Black  earth  and  detritus  

Ferruginous  grit  (greensand?) 3 

Devonian  Rocks. 

Marly  limestone 4 

Impure,  compact,  finely  laminated,  light  grey  limestone,  containing  remains  of  the 

same  species  ? of  fishes  as  at  Orel  10 

Flagstones  : in  parts  magnesian  and  cavernous,  with  Lep>tana  caperata 8 

Finely  laminated  and  striated  siliceous  limestone  12 

Beds  filled  with  the  same  minute  fossil  as  at  Ottrada  (see  p.  57)  4 

Sandy  beds,  with  breccia-like  (concretionary  ?),  marly  limestone 4 

Thick  flags  of  compact,  hard  limestone,  in  part  concretionary,  with  cavernous  sur- 
faces, and  filled  with  Spirifer  Archiaci  and  Leptana  caperata 12 

White,  marly  fragmentary  limestone,  with  broken  concretions  15 


Concretionary,  siliceous  limestone,  consisting  of  large,  spherical  concretions,  com- 
posed of  concentric  laminae,  forms  the  base  of  the  cliffs 

Beds  of  the  same  lithological  structure  as  those  previously  mentioned,  viz. 
yellow,  sandy,  magnesian  limestones  and  marls,  extend  to  Donkof,  a little  to  the 
north  of  which,  we  place  the  upper  limit  of  the  Devonian  system,  in  this  parallel. 

The  peculiar  type  of  the  system  which  has  just  been  described,  being  so  veiy 
calcareous  and  so  equably  bedded,  is,  as  might  be  expected,  more  highly  charged 
with  the  remains  of  fossils,  than  the  red  and  green  marls,  impure  limestone  and 
red  sand,  which  lie  to  the  north  of  the  Moscow  basin  (see  Map  and  section  below 
it).  Organic  remains  are,  it  is  true,  much  more  abundant  in  some  parts  than 
others.  Thus,  as  above  stated,  the  strata  which  have  afforded  us  the  greatest  num- 
ber of  species  of  shells  are  the  flag-like  limestones  near  Voroneje.  These  are 
probably  among  the  inferior  beds  of  the  central  region  ; and  we  form  this  opinion, 
not  simply  because  Voroneje  is  situated  at  a lower  level  than  Orel,  a point  of 
some  little  value  in  a country  where  the  strata  are  so  nearly  horizontal,  but  chiefly 

K 


62 


SECTION  OF  THE  DON — ABUNDANCE  OF  FOSSILS. 


from  zoological  evidences  ; for  the  prevalent  forms  are  identical  with  those  of  the 
lowest  Devonian  rocks  of  other  countries  L These  beds  may  be  strictly  com- 
pared with  the  Devonian  limestones  of  the  Boulonnais,  there  being  at  least  twelve 
species  of  characteristic  shells  common  to  the  Russian  and  French  localities,  as 
will  be  detailed  in  the  sequel.  On  the  whole,  we  may  say,  that  the  sections  of 
the  Upper  Don2  have  afforded  about  thirty  species  of  true  Devonian  fossils, 
i.  e.  of  characters  intermediate  between  those  of  the  Silurian  and  carboniferous 
types. 

Our  last  survey  of  Russia  has,  indeed,  impressed  us  forcibly  with  the  value  of 
possessing  a correct  knowledge  of  the  fossils  of  this  system.  Unacquainted 
with  them,  and  the  place  which  they  occupy  in  the  series,  the  best  field-geolo- 
gist might  have  been  misled  in  making  out  the  true  succession,  in  the  little- 
disturbed  and  undulating  region  of  Central  Russia ; for  in  proceeding  from  the 
Valdai  Hills  on  the  north  he  quits  a Devonian  zone,  with  a true  “ Old  Red  ” 
type,  dipping  under  the  Carboniferous  rocks  of  Moscow,  and  having  passed 
through  the  latter,  he  finds  himself  suddenly  in  a yellow-coloured  region,  entirely 
dissimilar  in  structure  to  what  he  has  seen  in  any  of  the  northern  governments. 
Hence  he  might  naturally  conclude — the  order  of  superposition  being  difficult  to 
trace,  and  the  level  of  the  country  being  considerably  higher  than  that  of  Moscow 
— that  he  had  reached  a horizon  superior  to  the  carboniferous  limestone,  and  which, 
from  its  aspect,  might  be  the  Zeclistein  or  magnesian  limestone : and  yet  this  very 
zone  is  the  true  equivalent  of  the  Old  Red  system,  which,  loaded  with  its  cha- 
racteristic fossils,  rises  out  in  a dome  or  broad-backed  elevation  to  form  the  central 
watersheds  of  the  empire. 

General  view  of  the  Organic  Remains  of  the  Devonian  Rocks  of  Russia. — Having 
shown  that  the  widely  spread  deposits  (No.  3 of  the  Map,  and  coloured  dull  red) 
are  the  true  equivalents  of  the  Devonian  rocks  of  Western  Europe,  their  founda- 
tion being  based  upon  Silurian  strata  and  their  upper  beds  covered  by  carboniferous 
formations,  we  now  offer  a few  general  remarks  upon  their  organic  remains.  The 
reader  who  is  acquainted  with  the  characteristic  fossils  of  this  age  in  Scotland, 
England,  and  parts  of  Germany  and  France,  has  learnt  by  the  perusal  of  the  pre- 
ceding pages,  that  in  its  Russian  development,  the  system  contains  an  union  of 

1 See  Murchison  on  the  Devonian  strata  of  the  Boulonnais,  Bulletin  de  la  Societe  Geol.  de  France, 
vol.  xi.  p.  229. 

4 See  description  of  the  Organic  Remains  in  the  Third  Part. 
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palaeontological  evidences  of  its  age,  which  are  not  so  clearly  exhibited  in  any  othei 
country.  The  Old  Red  Sandstone  of  the  British  Isles,  for  example,  which  is  charged 
with  peculiar  ichthyolites,  several  of  which  have  been  already  alluded  to  as  also 
common  to  our  Russian  deposits,  has  never  yet  afforded  a single  species  of  the 
Mollusca  so  prevalent  in  the  slaty  limestones  and  schists  of  Devonshire,  that  have 
been  placed  upon  the  same  parallel.  On  the  other  hand,  Devonshire,  the  Bou- 
lonnais,  and  the  greater  part  of  the  Rhenish  provinces,  where  these  Mollusca  abound, 
contain  none  of  the  Scottish  ichthyolites.  In  one  part  of  Belgium  and  in  the  Eifel 
only,  have  one  or  two  fossil  fishes  been  found,  associated  with  the  other  members  of 
that  fauna.  The  examination  of  Russia  has,  therefore,  not  only  enabled  us  to 
trace  these  deposits  over  an  enormous  area,  but  also  entirely  dispelled  any  doubts 
which  might  have  existed  in  respect  to  the  identity  of  the  Old  Red  Sandstone  of 
Scotland  with  those  slaty  rocks  of  Devonshire  and  the  Continent  with  which  it  had 
been  compared  b It  has,  in  short,  offered  numberless  proofs,  that  the  ichthyolites 
and  mollusks,  which  in  Western  Europe  are  separately  peculiar  to  smaller  detached 
basins,  were  here  cohabitants  of  many  parts  of  the  same  great  sea.  If  our  re- 
searches in  Russia  had  led  to  no  other  result,  they  would,  we  conceive,  have  well 
repaid  our  labours. 

The  fauna  of  the  Devonian  rocks  of  Russia  is,  indeed,  most  remarkable  in 
presenting  to  us  a number  of  forms  of  each  great  class  of  animals,  which  are  posi- 
tively identical  with  species  hitherto  known  only  in  deposits  of  the  same  age  in 
Western  Europe.  Thus,  among  the  Mollusca,  these  rocks  contain  many  species 
of  shells  which  are  undistinguishable  from  published  Devonian  species.  The  most 
characteristic  of  these  have  been  already  cited  in  the  previous  pages,  or  aie  men- 
tioned in  the  tabular  view  attached  to  the  Map,  and  the  remainder  will  be  enume- 
rated, and  the  whole  described  in  the  concluding  or  Third  Part  of  this  woik. 

We  may,  however,  enumerate  two  or  three  general  results  of  our  inquiry.  The 
genus  Serpula,  for  example,  no  trace  of  which  has  been  discovered  in  the  Silurian 
rocks,  here  makes  its  first  appearance.  The  Orthoceratites  with  annular  siphons, 
and  of  which  the  0.  cochleatum  is  the  type,  are  peculiar  to  this  system.  Among 
other  important  distinctions  between  this  group  and  that  which  lies  beneath  it,  are 
the  appearance,  for  the  first  time  in  ascending  order,  of  Spirifers  with  simple  plaits, 
and  the  great  profusion  of  Terebratuke  ; the  last-mentioned  genus  being  very  rare 

> See  Geol.  Trans.,  vol.v.  p.  633,  vol.  vi.  p.  221.  Sedgwick  and  Murchison. 
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in  the  Silurian  rocks.  On  the  other  hand,  Trilobites,  which  are  so  profusely  dis- 
tributed in  the  Silurian  rocks  of  the  Baltic  governments,  are  of  very  unusual  occur- 
rence in  the  Devonian  strata. 

But  the  greatest  distinction  of  all,  between  these  Devonian  beds  and  those  on 
which  they  repose,  is  the  profusion  of  ichthyolites,  none  of  which  are  found  in  the 
lowest  fossiliferous  system  of  Russia1. 

In  Polypifers,  the  Devonian  rocks  of  the  northern  and  central  districts  are  not 
rich,  as  might  be  expected  from  the  sandy,  marly  and  flag-like  nature  of  the  strata ; 
but  on  travelling  to  the  confines  of  Asia,  we  find  that  beds  of  the  same  age  in 
the  Ural  Mountains,  having  the  subcrystalline,  slaty  and  calcareous  facies  of  the 
rocks  of  Devonshire,  are  like  them  loaded  with  corals.  Nay  more,  these  polypifers 
are  associated  with  several  species  of  mollusks  identical  with  those  of  the  British 
Isles,  whilst  the  agreement  between  these  very  distant  synchronous  deposits  is  still 
further  maintained  by  the  negative  feature  common  to  both,  of  the  absence  of 
ichthyolites. 

The  connexion  between  the  character  of  the  fossils  and  the  nature  of  the  matrix 
in  which  they  are  imbedded,  is,  indeed,  more  pointedly  brought  before  the  observer 
who  ranges  over  the  boundless  tracts  of  Russia,  than  in  any  other  country  which 
it  has  been  our  lot  to  examine.  In  Courland,  Livonia,  and  the  Baltic  governments, 
as  well  as  in  the  great  central  region  to  which  the  system  extends,  thin  beds  of 
finely  laminated  limestone  alternate  with  and  are  subordinate  to  great  masses  of 
sand,  marl  and  flagstone ; and  whilst  in  the  thin  limestones  mollusks  prevail,  occa- 
sionally mixed  up  with  the  remains  of  fishes,  the  latter  are  often  found  exclusively 
in  marly  and  sandy  beds. 

Now  in  tracing  these  rocks  from  the  Baltic  provinces  on  the  south-west,  towards 
Archangel  on  the  north-east,  the  limestones  (as  stated  p.  48)  gradually  thin  out, 
and  the  system  (as  in  the  government  of  Olonetz)  being  represented  by  sand,  clay, 
and  sandstone,  wre  there  lose  the  Mollusca,  and  find  that  the  rocks  having  the 
essential  characters  of  the  Old  Red  Sandstone  of  Scotland  are,  like  that  deposit, 
inhabited  by  fishes  only  ! A remarkable  phenomenon,  in  showing  an  accordance 

1 In  Great  Britain,  where  the  Silurian  system  is  so  copiously  developed,  no  ichthyolites  have  been 
discovered  by  the  authors  beneath  its  uppermost  member — the  Ludlow  rocks ; but  very  recently  palates 
of  a fish  have  been  discovered  by  the  Rev.  P.  B.  Brodie,  near  Dursley  Cross,  May  Hill,  Gloucestershire, 
in  strata  which  are  referred  to  the  Wenlock  limestone.  It  is  possible  that  ere  long  some  trace  of  ichthy- 
olites may  be  found  in  the  upper  part  of  the  Silurian  rocks  of  Russia. 
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between  the  lithological  and  zoological  contents  of  rocks  of  the  same  age  in  the 
most  distant  countries. 

Again,  in  passing  from  the  Baltic  governments  into  the  central  country  of  Orel 
and  Yoroneje,  we  perceive,  that  with  the  change  in  lithological  features  which  has 
been  described  (viz.  red  sands,  marls  and  calcareous  flags  prevailing  in  the  for- 
mer, and  yellow  magnesian  limestones  and  marls  in  the  latter),  a corresponding 
change  occurs  in  the  relative  proportion  of  mollusks  and  fishes.  In  the  one,  the 
ichthyolites  predominate  in  number  of  genera  and  in  the  profusion  of  species  ; and 
in  the  other,  whole  bands  are  loaded  with  characteristic  mollusks,  the  remains  of 
fishes  being  more  rarely  found  among  them. 

These  facts  concerning  the  relative  distribution  of  different  classes  of  the  sub- 
marine fauna  of  an  ancient  period,  the  earliest  in  this  part  of  the  world  in  which 
Vertebrata  have  yet  been  discovered,  present  strong  analogies  to  the  manner  in 
which  the  adjacent  parts  of  the  present  seas  are  inhabited.  The  great  receptacles 
of  fishes  are  often,  if  we  mistake  not,  deep  sandy  bottoms,  in  which  comparatively 
few  shelly  creatures  exist,  whilst  the  latter  are  prone  to  congregate  in  multitudes 
towards  the  shores,  where  calcareous  springs  and  other  favouring  circumstances 
attract  them. 

Abandoning,  for  the  present,  these  general  zoological  analogies,  we  might  now 
proceed  to  cite  the  language  of  Professor  Agassiz  and  Professor  Owen,  who  have 
each  contributed  to  this  work,  by  developing  the  character  of  the  ichthyolites  of 
the  Devonian  system  of  Russia  ; but  we  refer  to  their  own  words,  as  given  in  the 
Third  Part  of  the  volume.  We  must,  however,  anticipate  their  remarks  so  far  as 
they  bear  upon  our  general  conclusions.  We  have  already  alluded  to  such  of  those 
fossil  fishes  as  were  discovered  by  M.  Pander  and  Professor  Asmus  ; and  we  know 
that  these  authors  were  about  to  publish  works  descriptive  of  the  Russian  ichthy- 
olites of  their  respective  neighbourhoods  (Riga  and  Dorpat).  Not  doubting  the 
ability  with  which  they  will  describe  such  remains,  we  had  too  many  obvious  and 
pressing  reasons  to  refer  all  our  specimens  to  Professor  Agassiz.  Our  great  object 
is  distinctly  to  place  in  parallel,  the  palaeozoic  types  of  Russia  with  those  of  the 
countries  with  which  wxe  are  acquainted,  through  our  own  labouis  in  the  field,  and 
the  fossils  of  which  have  been  described  by  good  naturalists.  Among  the  latter, 
it  is  well  known  that  Professor  Agassiz  has,  from  the  commencement  of  our  palae- 
ozoic researches,  taken  the  lead  in  describing  ichthyolites.  With  his  powxeiful 
mind,  and  by  having  at  his  disposal  the  remains  of  fossil  fishes  from  many 
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regions,  he  has  been  enabled  to  institute  general  comparisons,  and  to  trace  their 
resemblances  and  differences  in  various  formations,  over  all  those  parts  of  Europe 
which  geologists  have  explored.  No  naturalist,  however  accomplished,  who  is 
acquainted  with  one  group  of  ichthyolites  only,  could  afford  us  the  knowledge 
of  which  we  stood  in  need.  To  M.  Agassiz,  then,  we  referred  all  those  remains 
of  fishes  with  which  our  explorations  in  Russia  had  furnished  us,  being  assured 
that  it  was  in  his  power  to  clear  away  the  great  difficulties  in  which  the  study  of 
the  fragments  of  ichthyolites  is  involved.  Whatever,  therefore,  may  be  the  name, 
which  the  Russian  naturalists  above  alluded  to  might  be  about  to  give  to  the  fossil 
fishes  of  their  own  country,  we  trust  that  the  nomenclature  of  Agassiz  will  be 
adopted  by  them,  as  forming  part  of  a great  scheme  of  ichthyolitic  classification, 
which  has  been  carried  out  in  accordance  with  physical  phsenomena  and  the  dis- 
tribution of  mineral  masses  as  determined  by  geologists. 

Professor  Agassiz  acquaints  us,  that  of  the  specimens  which  we  referred  to 
him  there  are  certainly  eight,  and  probably  ten  species,  which  are  common  to 
the  Old  Red  Sandstone  of  Scotland  and  the  Russian  strata.  “ So  complete,” 
says  he,  “ is  this  identity,  that  the  specimens  of  the  two  countries  resemble  each 
other  to  the  extent  of  being  confounded,  often  appearing  to  be  the  very  casts 
of  each  other.  It  is  rare  (he  adds)  to  find  so  perfect  a resemblance  occurring 
among  specimens  in  the  very  same  locality,  and  there  cannot  therefore  exist  the 
smallest  doubt  as  to  the  geological  horizon  to  which  these  fossils  belong.”  The 
species  which  are  thus  identical  are,  the  Glyptosteus  favosus,  Ag.,  Chelonichthys 
Asmusii,  Ag.  (the  name  given  to  the  strange  monster  mentioned  p.  53),  Diplo- 
pterus  macrocephalus,  Ag.,  Holopty chius  Nobilissimus  (Ag.  Sil.  Syst.),  Dendrodus 
strigatus,  Owen,  Lamnodus  biporcatus,  Ag.  {Dendrodus  biporcatus,  Owen),  Cricodus 
incurvus,  Ag.  (Dendrodus  incurvus,  Owen)  ; whilst  two  other  species,  Glyptosteus 
reticulatus,  Ag.,  and  Chelonichthys  minor,  Ag.,  are  presumed  to  be  the  same  as 
fragments  which  M.  Agassiz  possesses  from  the  north  of  Scotland. 

With  this  striking  coincidence,  there  are,  however,  great  distinctions  between 
the  group  of  Russian  ichthyolites  of  this  deposit,  when  viewed  as  a whole,  and 
that  of  the  British  Isles,  for,  as  Agassiz  well  remarks,  some  of  the  forms  most 
characteristic  of  the  system  in  Scotland  have  no  analogues  even  in  Russia.  Such 
are  the  Acanthodians,  which  division  comprehends  the  genera  Acanthodes, 
Diplacunthus,  Cheiracanthus  and  Cheirolepis,  and  the  genera  Pterichthys  and  Cepha- 
laspis  of  the  group  of  Coccosteini  of  that  author.  Nor  has  the  very  common 
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Scottish  genus,  the  Coccosteus,  yet  been  found  in  Russia  ; for  although,  when  upon 
the  spot,  we  were  disposed  to  consider  certain  mammillated  scales  and  bones  as 
belonging  to  that  genus  (see  Proceedings  of  Geol.  Society,  vol.  iii.  p.  401),  we  now 
learn  from  the  great  ichthyologist,  that  it  is  not  present,  though  its  place  is  taken 
by  the  allied  genera  Glyptosteus  and  Chelonichthys.  And  here  it  is  gratifying  to 
reflect,  that  some  of  the  more  perfect  specimens  which  we  brought  from  Russia 
have  enabled  M.  Agassiz  to  describe,  for  the  first  time,  the  less  well-preserved  frag- 
ments of  bone  which  he  formerly  procured  from  Scotland,  but  which  he  had  put 
aside  as  doubtful  forms.  All  these  Ganoid  types,  as  well  as  the  very  peculiai 
Russian  genus  Pl.acosteus,  Ag.,  and  other  Placoid  fishes  of  the  genera  Ctenoptychius 
and  Ctenacanthus,  will  be  described  in  their  appropriate  place,  accompanied  by  some 
ingenious  observations  of  the  author,  on  the  analogies  which  a comparison  ol  the 
contents  of  the  Russian  and  Scottish  deposits  has  enabled  him  to  draw,  between  the 
conditions  of  that  ancient  epoch,  and  the  existing  distribution  of  fishes  in  the  dif- 
ferent seas  of  Europe  (see  Part  III.). 

We  cannot,  however,  quit  this  subject,  without  alluding  to  the  great  light  which 
is  thrown  upon  ancient  nature,  by  the  application  of  the  microscope  to  fossil  teeth 
and  bones.  To  Professor  Owen  geologists  are  most  indebted  for  the  new  employ- 
ment of  this  valuable  power.  First  testing  its  importance  in  distinguishing  Mam- 
malia and  Saurians,  he  also  applied  it  to  certain  teeth  of  fishes  brought  to  him 
from  Scotland,  and  discovering  in  them  a dendridic  disposition  of  the  vascular 
canals,  he  named  the  genus  Dendrodus.  Now,  on  submitting  to  Professor  Owen 
some  teeth  of  similar  outline  and  appearance  from  Riga  in  Russia,  he  detected  b\ 
the  same  process,  that  they  were  absolutely  identical  with  those  from  Scotland, 
which  he  had  named  Dendrodus  strigatus  as  the  type,  with  D.  hastatus,  D.  bipor- 
catus  and  D.  incurvus  as  subordinate  species.  In  the  subsequent  account  of  the 
organic  remains,  this  point  will  be  illustrated  by  Professor  Owen  himself. 

But  the  value  of  this  application  of  the  microscope  does  not  stop  here,  for  whilst 
we  write,  Professor  Agassiz  acquaints  us,  that,  availing  himself  ol  the  weapons 
which  Professor  Owen  had  so  skilfully  wielded,  he  has  commenced  a series  of  re- 
searches, not  only  into  the  teeth,  but  also  into  the  structure  of  all  the  hard,  enamelled 
bones  of  the  Russian  fossil  fishes,  and  by  which  he  will  be  able  to  show  the  same 
distinction  in  the  other  bones  of  the  different  genera  of  this  class,  which  Professor 
Owen  has  successfully  established  in  relation  to  the  bones  of  the  higher  oiders  of 
animals.  He  has,  indeed,  already  forwarded  to  us  a diagram  which  shows  in  three 
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small  sections,  the  distinctive  osteological  characters  of  the  remarkable  genera 
Glyptosteus,  Chelonichthys  and  Psammolepis  \ 

Returning  from  this  digression,  we  cannot  better  conclude  our  present  subject, 
than  by  reminding  the  reader,  that  the  Devonian  rocks  of  Russia  are  of  very 
dissimilar  lithological  structure  in  different  tracts  of  this  vast  empire.  In  one 
tract  they  are  composed  of  red  and  green  flags  and  marls,  in  another  of  red  sand- 
stone, and  in  a third  of  magnesian  limestones  and  marls  of  light  and  yellow 
colours ; whilst  in  the  Second  Part  of  this  work,  we  shall  have  to  speak  of  them, 
in  the  Ural  Mountains,  as  black  and  calcareous  slaty  masses.  Looking,  there- 
fore, to  these  facts,  and  having  further  ascertained  that  the  ichthyolites  of  the 
Old  Red  Sandstone  of  Scotland,  and  the  Devonian  mollusks  of  England  and  the 
Continent,  are  here  intimately  associated,  we  have  no  hesitation  in  adhering  to 
the  word  “ Devonian,”  and  in  urging  geologists  to  follow  our  example.  That  term, 
we  repeat,  was  adopted  to  prevent  the  confusion  arising  from  the  employment 
of  the  name  Old  Red  Sandstone,  so  inapplicable  to  great  tracts  of  Europe  where 
the  system  prevailed,  but  where  its  existence  had  been  unnoticed,  because  it  con- 
tained no  traces  of  red  sandstone.  In  the  preceding  pages  we  have  offered  strong 
reasons  for  the  use  of  the  new  term  in  Russia,  by  pointing  out  that  great  portions 
of  the  deposits  of  this  age,  which  are  there  neither  red  nor  sandy,  contain  those 
forms  of  extinct  life  which  have  been  published  and  adopted  as  Devonian  types. 

1 This  drawing  of  the  internal  structure  of  the  above-named  ichthyolites,  and  sketches  of  the  external 
form  of  all  the  characteristic  Russian  species,  will  be  given  in  the  Third  Part  of  this  work. 
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CARBONIFEROUS  SYSTEM. 

Carboniferous  System  of  Northern  and  Central  Russia  the  equivalent  of  the  Mountain 
Limestone  of  Great  Britain. — Divided  into  three  Fossiliferous  Zones.  Lower  Zone 
with  seams  of  Coal  in  Sand  and  Shale  described  in  the  Valdai  Hills.  Extension 
of  Limestone  to  Vitegra. — White  Limestone  of  Archangel.  Great  Central  Basin  o f 

Carboniferous  Limestone . — Lower  Southern  edge  of,  near  Kaluga,  Tula,  fyc.  White 
Limestone  of  Moscow. — •Extension  of  this  central  mass  along  the  river  Oka  to 
Kasimof  and  Jelatma. — Upper  or  Fusulina  Limestone  at  Kovrof  and  near  Samara 
on  the  Lower  Volga. 

We  have  now  to  treat  of  a system  equally  vast  in  horizontal  extension  with  that 
which  has  been  just  described,  and  infinitely  more  important  in  mineral  contents. 
In  the  older  palaeozoic  rocks  of  Russia  we  met  with  no  signs  of  terrestrial  fossil 
vegetables,  still  less  with  any  traces  of  carbonaceous  matter,  but  we  no  sooner 
ascended  to  the  horizon  of  the  strata  under  consideration,  than  coal  beds  occui, 
and  we  were  surrounded  by  organic  remains  which  characterize  the  great  Caiboni- 
ferous  epoch. 

Throughout  the  whole  of  the  enormous  area  over  which  this  system  extends  (see 
letter  c upon  the  Map),  the  subsoil,  whether  in  the  northern  or  central  govern- 
ments, or  in  the  southern  steppes,  consists  of  limestones,  with  beds  of  sandstone, 
shale  and  marl,  which  are  the  undoubted  equivalents  of  the  Mountain  Limestone 
or  lower  portion  of  the  Carboniferous  group  of  English  geologists.  The  upper 
member  of  this  system,  which  is  so  copiously  developed  in  Western  Europe  under 
the  names  of  coal-measures  and  “ terrain  houiller”,  has  not,  as  will  hereafter 
appear,  any  decided  representative  in  Russia,  where  the  rocks  of  this  epoch  are 
analogous  to  the  carboniferous  deposits  of  Ireland,  which,  though  very  largely 
developed,  contain  no  representative  of  the  upper  and  pioductive  coal-fields  of 
Great  Britain1. 

i See  Griffith’s  Geological  Map  of  Ireland. 
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In  sketching  the  features  of  this  great  expanse  of  calcareous  matter,  we  shall  follow 
the  same  course  as  that  adopted  in  the  preceding  chapter,  by  resuming  the  account, 
in  the  ascending  order,  Irom  the  strata  of  the  preceding  system,  with  which  the 
beds  under  consideration  are  in  contact.  We  first,  therefore,  describe  the  lower 
members  on  the  Msta  and  the  Priutchka,  and  then  follow  them  in  their  extension 
to  the  north-east,  south-west,  and  south-east.  The  description  of  the  southern 
carboniferous  tract,  so  important  from  its  mineral  contents,  will  occupy  the  next 
chapter. 

In  our  last  year’s  survey  we  were  led  to  divide  the  chief  calcareous  mass  of  this 
system  into  three  subformations,  each  typified  by  characteristic  fossils.  When, 
however,  fully  developed  (as  on  the  western  flank  of  the  Ural  Mountains),  the 
limestones  are  surmounted  by  a peculiar  group  charged  with  Goniatites,  and  made 
up  of  grits,  flagstones  and  conglomerates  (see  Tabular  view  and  Chapter  VII.) . 

The  attention  of  the  reader  is  now  called  to  the  lower  or  great  calcareous 
masses  only ; and  these,  constituting  the  whole  Carboniferous  system  of  northern, 
central  and  southern  Russia,  consist  in  ascending  order  of— 

1 . Lower  limestone,  with  Productus  giganteus ; for  the  most  part  dark  grey  and 
bituminous,  and  which  is  associated  with  sands  and  a little  coal. 

2.  Middle  or  white  Moscow  limestone,  with  Spirifer  Mosquensis  (Choristites, 
Fisch.).  This  portion  is  void  of  carbonaceous  matter  in  the  northern  or  central 
governments,  but  in  the  southern  steppes  contains  coal  of  good  quality. 

3.  Upper  limestone,  with  Fusulina  cylindrica  (Fisch.),  without  coal  in  the  north 
or  upon  the  Volga,  but  in  the  south  containing  a little. 

Lower  Limestone,  fyc.  in  the  Valdai  Hills. — The  lower  limestone  may  here  he 
detected  at  many  places  along  the  southern  and  eastern  edge  of  the  Devonian  rocks, 
which  it  immediately  surmounts.  Its  bottom  beds  consist  of  sand  and  shale, 
which,  however  slight  may  be  their  commercial  value  in  any  tract  yet  explored,  are 
unquestionably  of  the  same  age,  and  occupy  the  same  geological  position  as  the 
productive  British  coal-field,  which  on  the  banks  of  the  Tweed  rises  out  from 
beneath  the  great  mass  of  the  mountain  limestone  of  Northumberland1. 

In  the  natural  sections  of  the  Msta  and  its  tributary  the  Priutchka  in  the  eastern 
part  of  the  Valdai  Hills,  the  lowest  carboniferous  beds,  or  those  immediately  above 

1 See  Transactions  of  the  Nat.  Hist.  Soc.  of  Ncwcastlc-on-Tyne,  vol.  i. ; in  which  the  memoirs 
of  Mr.  N.  Wood,  Mr.  Winch,  and  particularly  a paper  by  Mr.  Witham,  show  the  position  of  this  coal- 
field. Having  revisited  the  coast  near  Berwick  since  our  return  from  Russia,  we  must  say,  that  this  coal- 
field, so  very  low  in  the  series,  is  worthy  of  being  described  in  greater  detail. 
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the  red  and  green  Devonian  marls,  &c.  before  described  (p.  46),  are  seen  to  consist 


of  the  following  ascending  order : — 7 bis. 


land,  where  we  have  recently  collected  it. 

».  White  Limestone- — 'ft  is  doubtful  whether  this  baud  of  limestone  can  be  con 
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sidered  to  represent  the  same  member  of  the  series  as  the  white  limestone  here- 
after to  be  described,  which  is  so  abundant  near  Moscow  and  to  the  south  of  that 
city,  for  we  did  not  detect  its  characteristic  fossil,  the  Spirifer  Mosquensis  (Fisch.), 
in  the  Valdai  Hills.  This  upper  limestone  of  the  Priutchka  (twelve  to  fifteen  feet 
thick)  is  milk-white,  resembling  the  finest  varieties  of  “ calcaire  grossier,”  and  con- 
tains Bellerophon  clatliratus  { D’Orb.),  Cirrus  rotundatus  (Sow.),  = Euomphalus  Dio- 
nysii  (Goldf.),  Pecten  None  (Eicliw.),  Orthis  arachnoides  (Phill.),  Productus  striatus 1 
(. Mytilus , Fisch.),  P.  scabriculus  (Sow.),  Nautilus  tuberculatus  (Phill.),  Orthoceras 
annulatum  (Sow.),  Cidarites  Deucalionis  and  Pyrula  monticola  (Eichw.),  with  corals, 
including  Lithostrotion  jloriforme , Fenestella,  &c. 

Magnesian  Limestone. — Without  pretending  to  assert  that  the  mineral  succession 
which  we  observed  in  the  sides  of  the  brooks  above  the  Priutchka,  particularly  on 
the  rivulet  Stolobna,  is  to  be  taken  as  the  type  of  the  strata  in  other  places,  we  may 
state,  that  upon  the  left  bank  of  that  brook,  the  cliffs  (fifty  feet  high)  exhibit  a 
series  of  very  varied  beds  inclined  at  35°  to  40°,  and  including  yellowish,  sandy, 
dolomitic  limestones,  sometimes  very  earthy  and  impure,  and  some  remarkable 
bands  of  flint,  as  represented  in  the  annexed  woodcut. 

12. 


a.  Strong-bedded,  dark  purplish  limestone,  dislocated  along  the  course  of  the  rivulet  Stolobna.— b.  Sandy,  reddish  marls e.  Soft  white  limestone.— 
<t.  Red  and  yellowish  argillaceous  sands. — e.  Red  clay,  ochreous  sandstone,  &c.— /.  Greyish  white  limestone. — g.  Thin-bedded  ditto. — h.  Bituminous 
schist.— i.  Yellowish,  sandy,  magnesian  limestone.—^.  Courses  of  flat-bedded  flint,  subordinate  to  sandy  magnesian  limestone.— k.  Yellow  magnesian 
limestone.—/.  Flint  layers  repeated  in  two  courses.— in.  Greyish  encrinite  limestone.— w,  o,  &c.,  which  are  not  fully  drawn  in  the  woodcut,  repre- 
sent in  ascending  order  a course  of  flint,  grey  thin-bedded  limestone,  with  greenish  marlstone,  white  siliceous  flinty  band,  dull  greenish,  earthy,  impure 
limestone,  and  yellowish,  sandy,  magnesian  limestone,  passing  upwards  into  other  beds  of  impure  sandy  limestone.  The  whole,  is  covered  by  local  de- 
tritus and  northern  blocks  (/>). 

Besides  displaying  both  magnesian  and  white  limestone  so  common  in  the  Car- 
boniferous system  of  Russia,  this  section  is  instructive  in  exposing  certain  bands  of 
siliceous  matter,  which,  from  the  durability  of  their  fragments,  when  broken  up, 
are  permanent  features  in  the  detritus  of  Russia,  just  like  the  chalk  flints  of 

1 This  shell,  so  characteristic  of  the  carboniferous  limestone  in  the  most  distant  countries,  is  known 
under  several  synonyms.  It  was  first  named  and  figured  by  Fischer  Mytilus  striatus,  and,  believing  with 
M.  de  Buch  that  it  is  a true  Productus,  we  have  retained  the  earliest  specific  name.  It  is  the  Pinna 
inflata  (Phill.),  Productus  linueformis  (V.  Buch),  and  the  Leptana  anomala  (Sow.).  Yet,  with  these  dif- 
ferent names,  the  shell  is  identically  the  same  from  Britain  to  Siberia. 
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Western  Europe,  which  they  much  more  resemble  than  any  varieties  ot  the  chert 
of  the  mountain  limestone. 

In  treating  of  the  Silurian  strata  near  St.  Petersburgh,  we  have  before  remarked 
that  it  was  on  the  sides  of  the  hills  only,  and  in  ravines  of  the  hilly  district,  that 
small  local  dislocations  were  observable,  and  so  is  it  in  the  Valdai  Hills,  where, 
although  the  gorges  for  the  most  part  show  beds  perfectly  horizontal  (as  in  the 
woodcut,  p.  71.),  they  also  exhibit  local  disruptions,  as  on  the  Stolobna  rivulet. 

The  fossils  which  we  collected  at  this  place  are  the  small  Trilobite  Otarion 
Eichwalcli  (Fisch.),  Orthoceratites  ornatus  ( Amplexus  ornatus,  Eichw.),  Gervillia 
laminosa  (Phill.),  Bellerophon  depressus  (Eichw.),  Avicula  Valdaica  (nob.),  Solemya 
primceva  (Phill.),  Spirifer  glaber  (Sow.),  Productus  scabriculus  (Sow.),  P.  latissimus 
(Sow.)  a small  variety,  Terebratida  hastata  (Phill.  var.),  Orthis  arachnoidea  (Phill.), 
with  Chcetetes  radians,  Lithostrotion,  and  other  corals,  several  of  which  occur  in 
England.  It  is  worthy  of  remark,  that  in  these  magnesian  beds,  the  fossils  present 
their  interior  casts  only,  the  surfaces  of  which  are  covered  with  small  crystals  of 
dolomite1.  These  sections  of  the  tributaries  of  the  Msta  have  been  dwelt  upon, 
because  we  nowhere  else  saw  so  good  an  ascending  succession  from  the  Devonian 
beds,  through  the  overlying  coal-bearing  strata  and  the  lower  limestones. 

Extension  to  Vitegra.  White  Limestone  of  Archangel. — Before  we  trace  the  car- 
boniferous limestone  over  the  great  basin  of  Moscow,  in  which  its  central  member 
is  so  much  developed,  we  would  first  describe  its  range  to  the  north-east.  Ex- 
posed on  the  banks  of  the  rivers  Kolp  and  Suda,  between  Tichvin  on  the  north- 
west and  Tclierepovetz  on  the  south-east,  its  northernmost  limits  range  by  Vitegra 
and  the  plateaus  north  of  the  Andoma.  Rising  to  the  surface  throughout  con- 
siderable flat  tracts  near  Kargapol,  it  is  continuous  across  the  Onega,  appears  in 
force  upon  the  Dwina  to  the  south  of  Kholmogor,  and  passing  that  rivei,  ex- 
tends by  the  north  of  the  Pinega  to  Mezene,  the  capital  of  the  country  of  the 
Samoiedes2.  The  southern  limits  of  this  limestone  may  be  indistinctly  traced  at 

' The  above  observation  applies  very  generally  to  all  the  crystalline  limestones,  largely  charged  with 
magnesia.  The  fossils  which  are  obtained  from  the  magnesian  variety  of  the  Mountain  Limestone  at 
Breedon  Hill,  Leicestershire,  such  as  Productus,  Orthis,  and  Spirifer,  the  latter  having  the  spiral  braclna 
beautifully  preserved,  occur  only  in  the  state  of  casts,  having  their  surfaces  coated  with  regular  dolomitic 
crystals.  The  fossils  of  the  Magnesian  Limestone  of  Humbleton  Hill,  near  Sunderland,  are  also  found 
in  the  same  state. 

2 Our  knowledge  of  the  extreme  points  to  which  this  limestone  extends  on  the  north-east,  beyond 
Mezene,  as  represented  in  the  Map,  has  been  very  recently  obtained  by  one  of  us  (Count  Keyserling)  from 
the  distinguished  botanist  and  traveller  M.  Ruprecht.  Dec.  1842. 
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intervals  beneath  the  drift  to  mark  its  general  direction,  in  a line  passing  between 
the  lake  Bielo-Ozero  and  the  town  of  Kirilof,  a few  miles  only  to  the  north  of  the 
latter,  and  thence  to  the  banks  of  the  Dwina  near  Suskaya. 

On  the  Andoma  near  Vitegra  the  lower  or  hard  grey  beds  cover  the  same 
yellow  sandstone  and  carbonaceous  shale,  and  contain  the  same  fossils  as  in  the 
Valdai  Hills,  viz.  the  Productus  striatus  and  the  Clue  teles  radians  (Fischer).  In 
the  calcareous  woodland  plateau  of  that  district,  the  white  limestone  of  the  forma- 
tion assumes,  indeed,  a character  which  we  have  not  seen  elsewhere.  It  may  be 
called  a coral  reef,  to  the  formation  of  which  the  Cluetetes  radians  has  profusely 
contributed,  and  the  limestone,  in  some  places  as  white  as  chalk,  has  been  aggre- 
gated in  large  concretionary  masses,  with  cavities  occasionally  containing  caverns 
of  some  extent l 2. 

Other  beds  of  the  limestone  in  the  same  district  are  of  dingy  yellowish  colour. 
On  the  whole,  the  strata  represented  in  this  woodcut,  though  clearly  forming  the 
bottom  of  the  limestone,  are  not  so  dark-coloured  as  in  many  other  places. 

8 bis. 


The  lowest  carboniferous  beds  in  this  section  are  the  sands  and  bituminous  shale  (c),  which  here  become  very  inconsiderable  and  repose  on  the 
Devonian  rocks  («  and  i).  Then  follows  the  peculiar  coralline  form  of  the  limestone  (d),  irregular  in  its  deposit  and  thinning  out  on  the  rise,  to  give 
place  to  a great  mass  of  grey  limestone  (e). 


From  all  that  we  could  see  of  the  limestone  in  its  course  to  the  north-east,  we 
believe,  indeed,  that  its  bituminous  and  dark-coloured  beds  gradually  thin  out  and 
disappear ; and  the  coral  reefs  with  Chsetetes  were  never  observed  by  us  to  the 
north-east  of  the  canal  Maria. 

On  the  banks  of  the  rivulet  Vitegraski,  seven  versts  south  of  Vitegra,  the  lower 
limestones,  with  Chcetetes  radians,  Harmodites  parallelus  (Fisch.),  and  other  fossils, 
are,  however,  much  expanded,  and  form  strong  cliffs,  in  which  purplish  and  greyish 
hard  bands  are  associated  with  a dolomitic  variety.  Here  the  limestone  overlies 
the  usual  inferior  beds  of  black,  bituminous*  shale  and  incoherent  yellow  sand- 


1 The  pure  white  colour  of  this  limestone  has  induced  some  individuals  to  reduce  great  quantities  of  it 
to  powder,  and  when  kneaded  into  a paste,  it  is  sold  chiefly  for  the  purpose  of  whitening  the  churches 
and  other  buildings,  according  to  a custom  very  prevalent  in  Russia. 

2 The  bituminous  schist  in  parts  of  this  tract  might  almost  be  used  as  a black  pigment. 
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stone  with  coal-plants  ; the  latter  being  well  seen  in  the  cliffs  at  the  month  of  the 
valley. 

/.  Grey  carboniferous  limestone  (sum- 
mit). 

e.  Dolomitic  limestone. 
d.  Red  and  green  mottled  shale,  with 
thin  courses  of  limestone,  in  parts 
_ concretionary. 


«.  Inferior  sands,  with  Stigmiiriuficoides. 


The  peculiarity  of  this  section  consists  in  a variety  of  magnesian  limestone 
occurring  at  the  very  base  of  the  calcareous  group,  and  also  in  red  and  green 
mottled  shale  (d)  being  placed  between  the  limestone  and  the  inferior  yellow  sands 
(c).  In  the  last  respect,  however,  the  lithological  succession  is  pretty  nearly  the 
same  as  that  seen  on  the  Stolobna,  in  the  Valdai  Hills. 

To  the  east  of  Vitegra,  in  the  flat  ground  between  that  place  and  the  Mgra,  the 
white  limestone  prevails,  and  at  one  small  quarry  we  collected  many  fossils  in  beds 
of  a yellowish  and  white,  sandy  limestone,  pisolitic  in  some  parts,  and  having 
very  much  the  aspect  of  the  oolitic  tertiary  deposits  of  Lower  Styria1.  Hei’e  the 
Nautilus  tuberculatus  (Sow.)  and  Spirifcr  Mosquensis  (Fischer)  abounded,  with 
other  fossils,  among  which  we  may  here  note  Cardium  elongatum  (Sow.),  Buccinum 
acutum  (Sow.),  with  the  Chcetetes  radians  and  Lithostrotion  jloriforme  (Martin),  and 
fragments  of  Terebratula,  Natica,  Turritella,  Avicula,  &c. 

Great  masses  of  the  limestone  occur  in  cliffs  on  both  banks  of  the  river  Vitegra, 
where  it  feeds  the  great  canal  Maria,  at  Dwytenskaya,  the  central  station  near  the 
crest  or  watershed  of  this  region  before  alluded  to  (p.  14).  Again  we  found  the 
Cluetetes  radians  and  many  fossils,  including  Leptcena  Hardrensis  (Phill.),  Cicla- 
rites  Beucalionis  (Eichw.),  and  a new  species  of  Natica  which  we  have  named 
N.  Marioe. 

As  our  observations  between  this  spot  and  the  Dwina  were  confined  to  the  vici- 
nity of  the  high  road,  the  reader  will  not  expect,  particularly  in  a country  of  such 
monotonous  outline,  that  we  should  be  able  to  point  out  the  exact  order  of  each 
stratum.  We  must  therefore  content  ourselves  with  stating,  that  a large  region 
is  composed  of  carboniferous  limestone,  different  beds  of  which  are  exposed  on  the 
sides  of  the  road  which  makes  great  flexures  to  the  south-east  or  north-west. 

In  the  flat  tracts  east  and  west  of  Cargopol,  the  white  limestone  forms  the  sur- 
face, and  disintegrating  in  many  places  into  a fine  gravel,  is  dug  out  by  the 

1 See  Trans.  Geol.  Soc.  Lond.,  vol.  iii.  p.  397  (Sedgwick  and  Murchison). 
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peasants  to  form  the  roads,  which  in  consequence  are  there  excellent.  AtBraneva, 
the  first  station  beyond  Cargopol,  the  Spirifer  Mosquensis  occurs  ; and  at  Volo- 
sofskaya  a section  exposes  hard  limestone,  subordinate  to  red  and  green  marls. 
These  are  covered  by  white  and  yellowish  sandy  limestones,  full  of  fossils,  in 
which  the  Avicula  lunulata  = Germ  ilia  lunulnta  (Phill.),  and  the  Natica  Maria:  (nob.), 
prevailed. 

At  this  locality,  where  the  road  makes  a bend  to  the  east  and  south,  or  towards 
the  overlying  deposits,  we  first  met  with  Fusulinse,  fossils  which  we  shall  hereafter 
show,  are  abundant  in  the  upper  calcareous  strata  only.  The  limestone,  often  the 
white  variety,  occupying  a low  ridge  between  Archangelskaya  and  Korishevo,  is 
even  seen  to  crop  out  and  form  ledges  for  some  distance,  a rare  phenomenon  in 
this  district,  and  it  reappears  at  intervals  as  far  as  Denislofskaya,  beyond  which  it 
is  obscured  by  the  drift  of  clay,  sand  and  boulders.  Wherever  the  calcareous 
rock  comes  near  the  surface,  the  vegetation  is  rich  in  papilionaceous  plants,  and 
the  larch  ( Pinus  Larix)  occurs  amid  the  common  northern  firs,  with  which  and 
the  birch-tree  this  region  is  so  much  covered.  At  Archangelskaya  we  collected 
Spirifer  glaber  (Sow.),  S.  Lamurckii  (Fisch.),  S.  incrussatus  ( Terebratula , Eichw.), 
0.  arachnoides  (Phill.  var.),  Productus  scabriculus  and  antiquatus,  Cardium  elonga- 
tum,  Sow.  ( Pleurorhynchus , Phill.),  Natica  Marias  (nob.),  with  Calamopora  incrus- 
tans  (Phill.)  and  Cidarites  Deucalionis  (Eichw.).  At  Denislofskaya  the  prevalent 
fossils  were  Productus  antiquatus,  Terebratula  pugnus  (Sow.),  and  Euomphalus  pen- 
tangulatus  (Sow.).  Beneath  the  hills,  of  150  to  200  feet  in  altitude,  the  summits 
of  which  are  occupied  by  drifted  materials,  the  limestone  again  appears  in  a low 
ledge  along  the  edges  of  the  river  Dwina.  Between  Suskaya  and  Rakolskaya,  on 
the  road  to  Archangel,  the  left  bank  of  this  magnificent  river  (which  even  here,  at 
100  miles  above  its  mouth,  is  broader  than  the  Thames  at  Greenwich,)  exhibits 
cliffs  of  limestone,  which  in  summer,  when  the  stream  is  low,  appear  at  heights  of 
thirty  and  forty  feet  above  the  water,  and  are  covered  towards  the  interior  of  the 
country  by  mounds  and  terraces  of  detritus. 

This  white-coloured  limestone  of  the  Dwina  is  rich  in  organic  remains,  and  con- 
tains many  of  the  species  already  mentioned  in  other  localities,  particularly  the 
Spirifer  Mosquensis,  Leptccna  Hardrensis,  and  two  species  of  Cidaris,  one  of  which 
is  the  Cidarites  Deucalionis.  The  other  fossils  are  Spirifer  rotundatus  (Sow.), 
S.  rhomboideus  (Phill.),  Productus  punctatus,  P.  antiquatus,  Euomphalus  calyx 
(Phill.),  Ortliis  arachnoides  (Phill.  var.),  with  a fish’s  tooth.  Beds  similar  to 
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those  upon  the  Dwina,  and  containing  some  of  the  same  shells,  with  the  corals 
Lithostrotion  jloriforme  and  Harmodites  parallelus,  were  observed  by  us  to  extend 
for  a short  distance  up  the  river  Pinega.  The  lower  carboniferous  strata  are  ob- 
scured on  the  banks  of  the  Dwina,  and  we  would  recommend  those  who  follow 
us,  to  descend  the  river  Onega,  which  passes  through  a gorge,  about  seventy 
miles  above  the  town  of  that  name,  and  where  a junction  of  the  limestone  and 
underlying  Devonian  rocks  is  said  to  be  exposed.  We  adhere,  however,  to  the 
belief  before  expressed,  that  the  bituminous  shale  and  sands  and  dark  limestones 
thin  out,  and  that  the  subformations  of  the  system  are  not  nearly  so  much  deve- 
loped in  their  north-eastern  range,  as  in  the  central  regions  of  Russia,  to  the 
consideration  of  which  we  now  return. 

Great  Central  Basin  of  Carboniferous  Limestone. — By  reference  to  the  Map  it  will 
he  seen,  that  from  the  Valdai  Hills  as  a centre,  the  carboniferous  limestone  extends 
not  only  to  the  north-east,  into  the  country  we  have  been  describing,  but  also 
by  Moscow,  and  far  to  the  south  and  south-east  of  that  city.  We  know  little  from 
personal  observation  of  the  western  side  of  this  great  mass,  the  boundaries  of  which 
are  with  difficulty  defined,  in  consequence  of  the  superficial  detritus  with  which  it 
is  covered.  On  the  east,  however,  we  endeavoured  to  trace  it  in  a tedious  course 
by  Tcherepovetz,  Ustiujna,  Mologa,  Rybinsk  and  Yaroslavl,  and  having  also  made 
traverses  across  the  governments  of  Vologda,  Perm,  &c.,  we  are  enabled  to  state, 
that  no  Carboniferous  limestone  appears  in  the  wide  area  coloured  red  (No.  4)  to 
the  east  of  the  Volga,  until  you  reach  the  flanks  of  the  Ural  Mountains. 

Confining  our  remarks  in  the  first  instance  to  the  lower  division,  we  may  state  that 
our  researches  along  the  southern  edges  of  the  Moscow  basin  afforded  us  precisely 
the  same  results  as  in  the  Valdai  Hills  upon  the  north.  In  the  zone  of  country 
extending  from  the  north  of  Lichvin,  on  the  west  by  Peremishel  to  Tula,  the  lower- 
most carboniferous  strata,  which  succeed  to  the  Devonian  rocks,  consist  of  sand 
and  shale,  w7ith  thin  coal-seams,  which  are  immediately  surmounted  by  a lime- 
stone with  Productus  giganteus. 

The  thickness  of  the  sand  and  sandstone  varies  in  different  places,  and  the  thin 
courses  of  coal  which  are  subordinate  to  them,  vary  considerably  in  quality  and 
thickness  in  different  localities.  Thus  at  Jeleniena,  noith  of  Lichvin,  bands  of 
poor  coal  appear  in  a ravine  under  the  village,  subordinate  to  bituminous  schists, 
some  of  wffiich,  like  many  similar  beds  in  England,  sound  like  wrnod  under  the 
hammer.  Incoherent  sands  surmount  the  black  mass,  and  sandy  layers  with  stems 
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of  Stigmaria  jicoides  appear  at  intervals,  whilst  the  impure  and  slightly  consoli- 
dated coal  is  for  the  most  part  very  pyritous,  containing  both  sulphuret  of  iron 
minutely  disseminated,  and  small  geodes  of  crystallized  pyrites.  To  show  the 
slight  persistence  of  any  one  of  these  coal  seams,  we  may  state,  that  in  the  bold 
cliffs  of  the  Oka  at  Vornova,  opposite  Peremishl,  they  are  represented  (as  on 
the  Andoma,  in  the  government  of  Olonetz,  see  p.  74)  by  a band  of  bituminous, 
stiff,  black  clay.  This  woodcut  conveys  a clear  idea  of  the  order,  the  sands  and 
shale  being  covered  by  the  Productus  limestone. 


Near  Alexina  the  coaly  matter  in  the  same  strata  expands  so  as  to  form  layers 
subordinate  to  sands  and  shale.  The  thickness  and  relations  of  the  coal-seams 
vary  exceedingly  in  at  least,  forty  localities,  where  they  have  recently  been  ex- 
plored by  Colonel  Olivieri.  In  all  the  chief  points,  however,  he  has  invariably 
observed  the  same  order  of  superposition  as  that  which  is  conveyed  in  the  above 
diagram,  viz.  sands,  shale  and  coal,  surmounted  by  the  limestone  with  Productus 
giganteus.  Most  of  these  localities  have  been  marked  in  detail  by  that  officer  on 
the  map  of  Schubert,  and  we  visited  some  of  them  with  him. 

Throughout  this  region,  as  in  the  Valdai  Hills,  the  coal  is  very  pyritous,  impure, 
fragile  and  light,  and  seldom  equals  in  quality  the  best  lignites  of  the  Tertiary  age 
in  the  Alps  (Styria,  &c.).  We  would  account  for  the  bad  condition  of  this  carbo- 
naceous matter,  by  the  strata  in  which  it  lies  not  having  assumed  a lapidified  con- 
dition, or  having  never  undergone  consolidation.  The  sands,  in  fact,  are  often 
as  incoherent  as  the  dunes  of  a sea-shore,  the  shale  is  mere  blue  clay,  and  the  asso- 
ciated lignite  is  naturally  light  and  impure,  representing  the  first  and  second  stages 
only  in  the  chemical  change  which  plants  undergo  in  their  transition  into  coal. 
Some  seams,  however,  are  superior  in  quality  to  others,  from  three  to  six  feet 
thick,  and  presenting  a natural  outcrop  in  many  ravines,  the  coal  might  be  extracted 
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3.  Sandy  shale  and  sands. 

2.  Bituminous  black  clay.  In  other  places,  coal. 
J.  White  sands. 


4.  Strong-bedded  limestone,  with  concretions  of  flint  and 

containing  Productus  latissimus , Or  this  orach 
noidea,  Euomphalua  Dionysii,  with  several  corals 

51.  Snnrlv  ennlo  eovw4e 
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at  slight  cost.  It  may  therefore  doubtless  be  prolitably  used  in  manufactories, 
and  subsequently  supply  steam-engines,  when  the  great  railroad  now  commenced 
shall  have  been  completed1.  The  chief,  indeed  the  only  fossil  plant  which  we  ob- 
served in  this  coaly  deposit,  is  the  Stigmaria  Jicoides.  As  we  have  seen  it  both 
in  the  sands  and  shale  associated  with  the  coal,  its  position  in  Russia  did  not  seem 
to  us  to  afford  evidence  in  favour  of  a theory  which  has  recently  become  preva- 
lent in  England,  that  this  plant  was  a sort  of  gigantic  marsh  or  lagoon  creeper,  and 
that  all  coal  strata  in  which  it  was  found  were  formerly  jungles,  marshes  or  masses  of 
vegetation  which  subsided  upon  the  spots  of  their  growth.  Again,  the  facts  that  the 
underlying  Devonian  beds  are  charged  with  fishes  and  marine  shells,  and  that 
the  Stigmaria  sands  resting  on  them  are  surmounted  by  another  marine  limestone, 
prevent  our  hastily  applying  this  theory  to  the  Russian  coal  deposits.  We  shall 
revert  to  this  subject  in  our  description  of  the  coal-fields  of  the  Donetz,  where  the 
evidences  still  more  decisively  prove  a marine  succession,  and  are  therefore  much 
opposed  to  such  a theory. 

Lower  Limestone  of  Tula  and  Kaluga. — This  limestone  affords  the  same  clear 
horizon-line  in  the  lower  division  of  the  Carboniferous  system  of  the  governments 
of  Tula  and  Kaluga,  as  it  does  in  the  Valdai  Hills  and  other  parts  of  the  north  of 
Russia  ; being  very  generally  characterized  by  the  presence  of  the  Productus  gigan- 
teus  ( hemisphtsricus , Sowerby).  In  the  cliffs  opposite  Peremishl  (see  woodcut  in 
opposite  page),  and  other  places  where  we  saw  it,  the  limestone  is  a hard  rock 
with  conchoidal  fracture,  of  grey,  whitish  and  bluish  colours,  and  is  divided  into 
beds  from  two  to  four  feet  thick.  It  is  sometimes  siliceous,  and  contains  flattened 
concretions  and  obscure  laminae  of  flinty  chert  and  even  of  pure  flint.  At  larusa 
on  the  Oka  we  found  in  it  Productus  giganteus,  P.  latissimus,  P.  punctatus,  Euom~ 
phalus  pentangulatus,  Solemya  primceva  (Phill.) , Catenipora  ( Harmodites  parallelus, 
Fisch.),  with  Pinna , casts  of  Bellerophon,  Turbo  and  Natica,  and  stems  of  Stig- 
maria ficoides.  Again  on  the  river  Ocetre,  in  the  government  of  Tula,  the  Pro- 
ductus giganteus  occurs  and  is  there  associated  with  the  P.  striatus.  At  Alexina,  the 
limestone  overlying  the  coal  and  sands,  contains  the  Productus  giganteus  with  P.  lo- 
batus  (Sow.),  Orthis  (Spirifer)  resupinata  (Sow.),  and  0.  arachnoidea  (Phill.  affin.). 

In  the  neighbourhood  of  Kaluga  this  lower  limestone  expands  and  divides  itself 

1 Two  thousand  poods,  or  about  twenty-five  tons  of  this  coal  were  sent  by  Colonel  Olivieri  for  trial  to 
Moscow  last  summer,  but  some  of  the  localities  are  too  distant  from  water-carriage  to  render  such  supply 
economical. 
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into  two  or  three  courses,  alternating  with  thin  seams  of  shale  and  impure  coal. 
This  hand  is  overlaid  in  the  neighbourhood  of  Serpuchof,  as  in  the  Valdai  Hills, 
by  other  courses  of  grey  limestone,  sometimes  associated  with  shale,  which  near 
the  former  place  is  of  red  and  greenish  colours,  and  in  these  rocks  we  collected 
Orthis  resupinata,  0.  arachnoidea,  Spirifer  glaber  (Sow.),  and  S.  ( Anomia ) trian- 
gularis (Mart.). 

W hite  Limestone  of  Moscow,  with  Spirifer  Mosquensis. — This  limestone  is  very 
characteristic  of  the  Russian  carboniferous  group,  in  which  it  occupies  a central 
place  and  has  an  enormous  extension.  It  ranges,  in  fact,  from  the  neighbourhood 
of  Moscow,  to  the  south  of  Kolmogor  near  Archangel,  and  well  developed  at  many 
places  around  Moscow,  it  stretches  out  from  near  Serpuchof  along  the  course  of 
the  Oka  to  the  south-east  into  the  government  of  Riaizan.  In  this  woodcut  we 


«.  White  and  magnesian  carboniferous  limestone  with  Spirifer  Mosquensis. 

f),  c.  Lower  shale  with  Ammonites,  Bclcmnites,  and  sands  and  shale  with  Jurassic  fossils. 

d.  Tertiary  siliceous  sandstone. 

e.  Detritus  and  drift,  with  northern  blocks. 

offer  a general  view  of  the  relations  of  this  white  limestone  to  the  overlying  strata 
as  seen  on  both  banks  of  the  river  Moskva,  near  Miatchkova,  to  the  south  of 
Moscow.  When  examined  in  a single  quarry  and  in  tracts  where  the  strata 
of  all  ages  are  so  generally  horizontal,  the  overlying  Jurassic  beds  appear  to  he 
conformable  to  the  carboniferous  limestone  ; but  on  examining  the  country  it  is 
found,  that  the  surface  of  the  latter  rock  is  uneven,  rising  and  sinking  beneath  the 
superjacent  strata,  like  the  corroded  chalk  of  Western  Europe  beneath  the  Tertiary 
deposits. 

The  prevalent  characters  of  the  rock,  as  it  appears  in  the  governments  of  Tver 
and  Moscow,  is  a white,  more  or  less  coarse-grained,  limestone,  or  “ calcaire 
grossier1.”  At  the  quarries  of  Miatchkova,  represented  in  part  of  the  above 

1 All  the  limestone  coloured  light  yellow  on  the  map  of  the  environs  of  Moscow,  ‘ Oryctographie 
de  Moscou’,  1830-1837,  by  M.  Fischer  de  Waldheim,  is  of  the  carboniferous  age.  Guided  too  much 
by  lithological  characters,  M.  Fischer  referred  some  of  these  beds  to  the  coral  rag,  and  at  the  time  of  his 
publication  considered  them  to  be  superior  to  the  Lias,  but  recently  our  excellent  friend  has  seen  cause 
to  change  his  mind  and  adopt  our  views.  In  the  sequel  we  shall  have  numerous  occasions  to  express 
our  obligations  to  Dr.  Fischer,  and  to  show  how  much  service  he  has  rendered  to  science  by  his  publica 
tions  on  organic  remains. 
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woodcut,  the  lower  strata  are  composed  of  the  excellent  white  limestone  of  which 
Moscow  is  chiefly  built,  surmounted  by  beds  of  a compact,  yellow  magnesian  lime- 
stone with  flat  and  conchoidal  fracture,  and  often  a pure  dolomite  without  the 
appearance  of  crystalline  structure. 

At  Pudolsk  on  the  river  Pakra,  the  uppermost  beds  of  the  white  limestone  con- 
tain a little  chert,  and  have  in  parts  a coarse  oolitic  structure.  These  rest  upon 
a thicker  bedded  rock,  with  courses  of  flint  and  some  magnesian  strata  of  a cavern- 
ous nature.  It  wrould  thus  appear,  that  the  white  limestone  alternates  with  mag- 
nesian bands,  for  at  Miatchkova  they  overlie,  and  here  they  underlie  that  rock. 
We  have  already  described  magnesian  limestones  of  the  Devonian  age,  and  in 
addition  to  their  great  frequencvin  the  carboniferous  rocks  we  shall  hereafter  point 
out  their  prevalence  in  an  overlying  system. 

Though  very  generally  preserving  its  most  characteristic  fossils,  the  Spirifer 
Mosquensis  (Fisch.),  P.  punctatus,  P.  antiquatus,  and  P.  lobatus  (Sow.),  this  rock 
changes  its  lithological  associations  in  different  places.  We  have  already  alluded 
to  the  occurrence  of  red  and  green  marls  with  the  limestone  on  the  route  to 
Archangel.  The  same  relations  are  seen  at  one  spot  on  the  banks  of  the  Moskva, 
near  Moscow,  as  pointed  out  to  us  by  an  English  gentleman,  Mr.  Frears,  long 
resident  in  that  city  \ Again,  at  Radionofka,  twelve  versts  north  of  Serpuchof,  a 
section  in  a ravine  exposed  a thin  band  of  the  white  limestone,  with  Spirifer  Mos- 
quensis, associated  with  flinty  or  cherty  and  yellowish  bands,  passing  down  into 
red  and  green  marls  with  geodes  of  impure  limestone,  the  whole  based  upon  mica- 
ceous, incoherent,  green  sands. 

In  fact,  the  prevalence  of  red  and  green  marls,  shales,  and  sands  throughout  the 
lower  palaeozoic  series,  and  in  the  overlying  Permian  deposits  which  we  shall  alter- 
wards  describe,  is  one  of  the  striking  lithological  features  of  Russian  geology.  1 lie 
sections  on  the  Oka,  to  which  we  now  direct  attention,  are  specially  illustrative 

of  this  feature. 

Moscow  Limestone  on  the  Oka.— This  central  member  of  the  carboniferous  lime- 
stone is,  perhaps,  more  fully  exposed  and  with  a greater  variety  of  lithological  fea- 
tures, on  the  banks  of  the  river  Oka  between  Serpuchof  and  Kolomna,  than  in  any 

other  part  of  the  wide  region  over  which  it  is  spread. 

In  descending  this  river  from  Serpuchof,  some  bands  of  white  and  grey,  brown  and 

■ In  a subsequent  chapter  we  shall  speak  of  other  researches  of  Mr.  Frears,  and  of  the  instructive 
suites  of  Jurassic  fossils  which  he  collected  around  Moscow  and  kindly  placed  at  our  disposal. 
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yellow  limestone,  containing Productus  spinulosus  (Sow.),  P.  antiquatus,  and  Litho- 
strotion  jloriforme,  are  seen  at  Lutshki,  where  they  repose  on  red  argillaceous  marls  ; 
and  a few  versts  lower  down  the  river  at  Tiesholovo,  twenty-five  feet  of  similar  red 
marls  surmount  a white  limestone,  twenty  feet  thick,  which  descends  to  the  water’s 
edge.  At  Putshino,  a few  hundred  yards  beyond  this  spot,  a section  exposes 
the  white  limestone,  charged  with  Spirifer  Mosquensis,  surmounted  by  red  grit 
and  resting  upon  white  and  rose-coloured  marls,  which  alternate  with  other  and 
thinner  bands  of  limestone,  containing  the  same  characteristic  shell.  The  cliff  at 
this  spot  is  not  only  interesting,  in  exhibiting  the  Moscow  limestone  subordinate 
to  red  and  variegated  sandstone  and  marl,  but  also  in  exposing  a vast  accumula- 
tion of  calcareous  tufa,  not  less  than  110  feet  thick,  and  charged  with  existing 
species  of  Helix  and  Limmea.  As  this  tufa  is  seen  to  rest  upon  some  of  the  car- 
boniferous stiata,  it  has  probably  exuded  from  other  and  higher  layers  of  the  same 
formation,  in  the  manner  represented  in  this  woodcut. 

16. 


t.  Calcareous  tufa  with  Helices  ancl  Limnatce. 
c.  Red  sandstone. 

b.  White  limestone,  with  Spirifer  Mosquensis. 

a,  Reddish  and  white  marls  alternating  with  the  Spirifer 
limestone. 

Outcrops  of  the  limestone  are  also  seen  at  the  village  of  Tultshino ; but  the  most 
remarkable  section,  visible  in  any  portion  of  this  tract,  is  that  of  Kashirov,  where 
upwards  of  250  feet  of  strata  are  seen  in  the  following  order  in  ascending  from  the 
level  of  the  Oka. 


Kashirov  on  the  Oka. 
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White  marls,  rising  to  the  top  of  the  cliff. 


Feet 


A.  Reddish  and  white  spotted  marls  30 

g.  Marly,  schistose  limestone,  white  as  chalk  80 

f.  White  limestone  in  thick  slabs 3q 

c.  Porous,  sandy,  hard  limestone,  in  beds  of  three  feet ’ ] 

d.  Thin  course  of  red  marl ' l 

c.  Soft  micaceous  green  sandstone ’ 

b.  Marly  clay,  spotted  with  red  sand  and  thin  courses  of  hard  limestone. . . . ’ . 30 

a.  White  compact  limestone,  divided  into  strong  beds  of  five  or  six  feet  thick  3o 


The  upper  beds  are  the  most  fossiliferous,  but  the  same  species  of  shells  are 
found  also  in  the  lowest  strata.  Among  these  the  most  abundant  are  Orthis  eximia 
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(. Productus , Eichw.),  Spirifer  Mosquensis,  Productus  antiquatus  (the  variety  without 
concentric  stride),  Melania  rugifera  (Philh),  Euomphali,  with  fragments  of  small 
Trilobites,  Reteporse,  &c. 

At  Romano vo  and  Lublino  the  limestone  appears  again  in  force,  but  at  the  latte  1 
place,  in  a thickness  of  150  feet,  the  red  and  green  marls  have  to  a great  extent 
disappeared  ; whilst  a little  further  on  they  reappear,  and  below  Rostshielaf  a rock 
of  brick  red  sandstone  is  intercalated  between  calcareous  marl  and  limestone,  the 
whole  reposing  on  beds  with  Spirifer  Mosquensis.  Other  bands  ol  white  marl  and 
limestone  range  onwards  to  Kolomna,  one  bed  of  which  contains  the  corals  Sir om- 
bodes  pentagonus,  Cheetetes  radians  and  Cyathophyllum,  and  another  the  Cidaris 
Rossicus  (V.  Buch.).  These  strata  rest  upon  a mass  of  Spirifer  limestone.  The 
white  limestone  which  is  here  quarried  for  building,  is  equally  associated,  as  in 
the  neighbourhood  of  Moscow,  with  a yellow,  magnesian  variety  like  that  of 
Miatchkova  and  other  places  near  the  metropolis  ; which  is  usually  employed  as  a 


road-stone. 

In  making  allowance  for  the  undulation  of  the  strata  and  also  for  the  thinning 
out  of  some  layers  and  the  reciprocal  substitution  of  limestone  for  marl  and  sand- 
stone, and  vice  versd,  we  believe  that  the  Oka,  in  its  course  from  Serpuchof  to 
Kolomna,  exposes,  on  the  whole,  a descending  section,  and  therefore  that  the  lime- 
stone of  the  latter  place  is  the  lowest  stratum  of  this  section.  For  although  no 
perceptible  inclination  can  be  detected  in  the  strata,  at  the  greatei  numbei  of  the 
spots  cited,  there  is  a rise  to  the  north,  from  the  angle  where  the  river  flows  north- 
wards towards  Kolomna.  We  also  draw  our  conclusion  from  the  manner  in  whic  i 
the  limestone  near  Serpuchof  is  surmounted  by  much  red  earth,  a 
from  the  succession  of  fossils;  for  in  the  upper  portion  of  the  c 

shirov,  the  Orthis  eximia  is  abundant  and  characteristic,  and  we  slial  alterwarc  s 
show  that  this  shell  is  never  found  in  the  lowest  limestone,  but  is,  on  tie  y’ 

associated  with  Fusulime,  in  the  limestone  which  we  consider  superior 

we  are  now  describing.  „ , , . 

With  this  central  member  of  the  carboniferous  limestone  we  grout 
which  extend  southwards  and  eastwards  to  Riaizan  and  Kasmio  . n 6 ’ 

however,  it  is  at  rare  intervals,  and,  as  usual,  on  the  sides  of  the  wato-counra i , 

that  the  rook  can  be  seen.  Near  the  post-house  of  Gorodn.a,  south 
and  on  the  banks  of  the  Oceta  river,  we  detected  wh.te  ” S"P 

wards  of  1 00  feet  thick,  associated  with  courses  ofblack,  grey  and  yellow  flmts 


84 


WHITE  LIMESTONE  NEAR  JELATMA  ON  THE  OKA. 


One  of  the  most  remarkable  outcrops  of  the  limestone  from  beneath  the  sands 
or  clays  which  so  generally  obscure  the  rocks  of  the  government  of  Riaizan,  is  at 
the  ancient  Tartar  town  of  Kasimof.  The  rock  must  here  be  of  great  dimensions, 
tor  it  rises  from  the  level  of  the  Oka,  to  plateaus  at  least  300  feet  above  it.  Some 
beds  are  so  yellow  and  magnesian  (they  lie  chiefly  towards  the  middle  of  the  sec- 
tion), that  they  cannot  be  distinguished  from  specimens  of  zechstein,  like  which 
they  often  disintegrate  into  a fine  powdery  sand,  and  the  lower  beds,  which  are 
hard  and  white,  project  upon  the  road  which  descends  from  the  town  to  the  ferry 
over  the  river. 

Here  we  found  some  characteristic  fossils,  together  with  spines  of  the  same 
species  of  Echini,  as  on  the  Dwina,  near  Archangel1. 

The  rocks  of  white  limestone  (in  this  region  void  of  alternating  red  marls 
and  sandstones)  extend  from  Kasimof  towards  Jelatma,  where  they  are  sur- 
mounted both  by  Jurassic  strata  and  ferruginous  sands.  At  the  iron-works  on 
the  little  river  Unja,  a tributary  of  the  Oka,  the  lowest  beds  visible,  as  seen 
on  the  right  bank  of  the  stream,  in  the  high  road,  and  not  far  distant  from  the 
forge,  consist  of  thin-bedded,  concretionary,  hard,  flag-like  beds,  in  parts  cavernous, 
and  fissured  by  many  vertical  joints.  On  the  opposite  bank,  the  beds,  being  slightly 
inclined  to  the  east-south-east,  may  be  followed  across  a low  promontory,  sub- 
tended by  the  river,  in  which  they  appear  as  represented  in  this  woodcut. 


IS. 


n.  Limestone,  concealed. 

h.  Yellowish  and  magnesian  limestone,  with  thinly  laminated  bands  of  flint  and  ochreous  argillaceous  way-boards.  The  rock  is  very  cavernous,  and 
the  cavities  are  often  lined  with  corals,  chiefly  a large  Cyathophyllum ; and  among  the  other  fossils  are  Orthis  vximin,  Produvtm  comoides  P.  un- 
datua  (Dc  Fr.),  P.  antiquatus,  Spirifer  Moaqucnsis,  Leptama  Hurdremis,  with  Encrini.  These  beds  are  corroded  on  the  surface,  and  their  superficial 
depressions  filled  with  iron  sand  are  succeeded  at  a little  distance  in  the  cliff  by  a white,  hard,  flag-like,  sandy  limestone  (c).  The  iron  sands  ( x ), 
which  cover  indiscriminately  the  denuded  heds  of  limestone  and  the  drift  (y),  will  be  described  in  subsequent  chapters. 

As  the  carboniferous  limestone  is  succeeded  in  a very  short  space  by  Jurassic 
strata,  which  are  clearly  exposed  on  the  banks  of  the  Oka,  near  the  adjacent 
town  of  Yelatma,  and  as  all  the  region  to  the  south  is  occupied  by  cretaceous  or 

1 Kasimof  is  a very  picturesque  town,  and  the  Oka  is  there  a magnificent  stream.  Any  traveller  would 
be  well  repaid  by  visiting  a spot  so  celebrated  in  Russian  history,  and  in  which  a very  ancient  tower  and 
mosque  of  the  Tartars  are  still  to  be  seen  among  the  gay  churches  of  their  conquerors. 
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tertiary  rocks  (see  Map)  and  vast  tracts  of  sand,  it  is  evident  that  the  regular 
ascending  section  has  here  been  interrupted  throughout  this  region  as  in  the  neigh- 
bourhood of  Moscow  (see  woodcut,  p.  80). 

Fusulina  Limestone. — Upper  Division  of  Carboniferous  Limestone. — Our  most 
recent  researches  have  convinced  us,  that  the  limestone  charged  with  Fusulina, 
which  during  our  first  journey  we  had  seen  in  the  government  of  Archangel 
only,  but  which  we  then  could  not  separate  from  the  other  masses,  is,  in  truth, 
a superior  member  of  the  great  deposit  of  carboniferous  limestone.  In  a flat 
region  like  Russia,  where  the  same  beds  range  over  such  very  wide  spaces,  the 
order  of  superposition  of  the  different  members  of  a system  can  seldom  be 
seen  in  any  one  section.  In  the  southern  carboniferous  tracts,  where  the  strata  are 
highly  inclined,  better  proofs  of  this  order  are  naturally  obtained,  in  sections  which 
will  presently  be  described.  In  the  mean  time  we  may  remark,  that  from  the 
great  extension  of  the  strata  on  the  eastern  limits  of  the  large  area  of  carboniferous 
limestone,  of  which  Moscow  is  the  centre,  it  is  impracticable  there  to  trace 
so  clear  a sequence.  In  one  district  only  were  we  enabled  to  see  what  may 
be  considered  a passage  into  beds  of  nearly  this  age,  in  the  white  limestone 
which  is  worked  along  a low  ridge  extending  from  Kosrot  to  Yelicovo  on  the 
right  bank  of  the  Nerecta,  a tributary  of  the  Kliasma.  The  sand  and  clay  (drift) 
having  been  removed,  and  the  beds  laid  hare  by  the  workmen,  the  best  or  white 
courses  of  the  rock  are  extracted  (above  Velicovo)  from  beneath  coarse  roof-stones, 
and  though  almost  horizontal,  these  strata  incline  slightly  to  the  east-north-east, 
so  as  to  pass  under  the  red  deposits  of  the  great  basin  of  Nijni  Novogorod.  In 
these  bands,  in  which  chert  is  no  longer  so  abundant  as  in  the  central  limestone, 
we  did  not  perceive  any  Producti,  the  fossils  being  Euomphalus  pentangulatus,  Spi- 
rifer  Mosquensis,  with  an  occasional  Fusulina. 

As  this  limestone  of  Velicovo  differs,  somewhat,  from  all  the  bands  we  have 
hitherto  described,  lies  upon  the  exterior  of  the  great  carboniferous  masses,  and  is 
followed  on  the  east  by  newer  deposits,  we  had  no  hesitation  in  considering  it  to  be 
the  superior  member  of  the  carboniferous  limestone.  We  have  already  adverted  to 
Fusulina  limestone  in  the  north  (p.  76),  and  in  pursuing  our  journey  from  Moscow 
to  the  east  upon  two  lines  of  research,  we  met  with  this  rock  at  one  other  locality 
only,  viz.  at  the  village  of  Schwetzi,  north-west  of  Murom.  Beyond  this  boundary, 
all  the  vast  region  extending  to  the  foot  of  the  Ural  Mountains  is  composed  of  the 
overlying  deposits  which  we  have  called  Permian.  To  the  south,  however,  after 
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clipping  beneath  the  surface  throughout  large  tracts,  occupied  sometimes  by 
secondary  and  at  other  times  by  tertiary  rocks,  which  we  shall  presently  describe, 
this  younger  member  of  the  carboniferous  limestone  reappears  in  great  force  on 
the  right  bank  of  the  Volga,  and  occupies  the  splendid  cliffs,  200  to  300  feet 
high,  between  Simbirsk  and  Samara, -which  give  rise  to  that  remarkable  flexure  in 
the  course  of  this  monarch  of  European  streams,  which  is  seen  on  every  map  of 
Russia. 

At  the  mouth  of  the  Ussa,  and  on  the  Volga,  the  beds  are  exposed  in  a fine  ver- 
tical section  in  the  following  ascending  order,  and  consist  of — 

a.  Thick  beds  of  grey  sandy  limestone  with  Orthis  19. 

resupinata  ? ; and  a small  species  associated  with  Fu- 
sulinse.  The  vertical  face  of  this  lower  stratum  is 
affected  to  a height  of  thirty  feet  by  the  action  of  the 
periodical  vernal  rise  of  the  waters,  the  least  solid  por- 
tions being  corroded,  and  other  parts  protruding  in 
undulating  depressions,  and  the  whole  polished  and 
smoothed  off,  the  highest  water-mark  line  being  very  permanent1. 

b,  c,  d.  White  limestone  of  soft  texture,  and  charged  with  myriads  of  the  Fusu- 
lina  cylindrica,  alternating  with  other  beds  of  grey  and  yellowish  colours,  more  or 
less  compact,  of  scaly  conchoidal  fracture,  in  which  Euomphalus  pentangulatus 
and  Orthis  resupinata  are  occasionally  detected,  and  round  concretions  of  very  pure 
flint  are  not  unfrequent.  Corals  and  Encrinites  also  occur,  and  among  the  former 
are  species  of  Turbinolia,  Cyathophyllum,  Retepora,  and  Fenestella,  which  will  be 
described  in  the  Third  Part  of  the  work.  In  those  parts  of  the  cliff  which  have 
stood  firm,  the  surface  is  covered  by  an  ochreous  coloured  lichen,  but  whenever 
the  opening  of  the  fine  symmetrical  joints  has  given  rise  to  the  fall  of  large  masses 
of  the  rock,  the  white  and  grey  colours  are  well  exposed. 

e.  Thinly  laminated,  almost  papyraceous  strata,  with  courses  of  a lithographic 
stone,  much  resembling  that  of  Solenhofen,  surmounted  by  bands  of  pure  Fusulina 
limestone,  from  fifteen  inches  to  four  and  five  feet  thick  (Upper  quarries). 

/ and  g.  Thin,  rubbly  limestones,  with  occasional  Fusulinae  and  courses  of  chert, 
rise  to  the  summit  in  a slope,  and  complete  these  sections  of  Fusulina  rock,  which 
is  at  least  200  feet  thick.  As  other  and  higher  hillocks  rise  to  the  back  of  this 

1 1 his  phenomenon  is  common  throughout  all  those  parts  of  Russia  where  rocky  cliffs  are  at  hand  to 
show  the  limits  of  the  rise  of  water  during  the  great  floods  of  the  spring. 
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cliff,  which,  owing  to  tempestuous  weather  we  were  prevented  from  examining,  it 
is  probable  that  the  ascending  series  may  be  better  traced  by  those  who  succeed 
us,  and  who  may  detect  a passage  into  newer  deposits. 

Pallas,  with  his  usual  perspicuity,  notices  this  singular  limestone  of  the  Volga 
and  speaks  of  the  Fusulinre  as  small  Madreporites  resembling  grains  of  wheat,  but 
he  gives  no  sections  of  the  strata,  nor  could  he  in  his  day  have  spoken  of  their 
geological  relations,  for  our  science  was  then  unknown.  There  now  seems  no 
reason  to  doubt,  that  the  Fusulina  is  a foraminifer,  closely  allied  to  the  Alveolina 
(D’Orbigny),  and  as  countless  millions  must  have  succeeded  each  other  when 
these  finely  laminated  strata  were  accumulated,  we  would  now  merely  remark,  that 
their  method  of  conservation  is  a strong  proof  of  the  very  tranquil  condition  of 
the  sea  in  which  they  were  deposited. 

The  limestone  we  have  been  describing  is  capped  in  some  parts  of  this  remark- 
able promontory,  particularly  near  Usolie1,  by  a tufaceous  agglomerate,  made  up  in 
great  part  of  the  limestone  itself,  which  is  probably  a part  of  the  great  Permian 
system,  to  be  described  as  occupying  large  tracts  east  of  the  Volga,  in  the  govern- 
ments of  Kasan,  Perm  and  Orenburg.  In  following,  however,  the  river  to  Sysran, 
the  Fusulina  limestone  is  covered  by  dark-coloured  Jurassic  shale  containing 
Ammonites.  The  sequence  of  the  strata  on  the  western  side  of  this  tract  is,  in 
fact,  interrupted,  and  those  members  of  the  geological  series  which  exist  in  some 
other  parts  of  Russia,  between  the  carboniferous  limestone  and  the  Jurassic 
system,  are  here  absent,  as  at  Moscow  (see  p.  80). 

In  concluding  our  account  of  the  carboniferous  limestone  of  Northern  and  Cen- 
tral Russia,  we  may  repeat,  that  we  consider  the  Fusulina  limestone  to  constitute 
its  uppermost  member,  being  invariably  found  near  the  southern  and  eastern 
frontier  of  the  formation,  where  it  is  succeeded  by  rocks  of  the  age  of  the  Zech- 
stein  (see  Map).  Thus  in  the  northern  tracts,  extending  from  the  south  ot  Vitegra 
to  the  Dwina,  Fusulinse  have  been  noticed  at  Perkina  and  Filosofskaya,  in  the  inte- 
rior at  Velikovo,  and  upon  the  Ussa,  as  just  described.  Fischer  has  noticed 
these  fossils  in  the  government  of  Vladimir,  we  observed  them  in  limestone  to  the 
north  of  Murom,  and  in  the  sequel  we  shall  advert  to  them,  both  on  the  western 

1 Usolie  is  the  property  of  M.  Davidoff,  who  has  constructed  a tower  and  pleasure-house  on  the  summit 
of  this  tufaceous  rock,  commanding  extensive  and  splendid  views  of  the  windings  of  the  V olga  ; flanked 
on  one  side  by  the  lofty  cliffs  of  limestone,  on  which  the  tower  of  Peter  the  Great  is  placed,  and  on  the 
other  by  the  low  and  wide  expanse  which  extends  into  the  governments  of  Kazan  and  Orenburg. 
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flanks  of  the  Ural  and  in  the  northern  part  of  the  great  carboniferous  district  of 
the  south  or  Russia.  At  both  the  last-mentioned  localities  they  unquestionably 
occur  in  the  highest  members  of  the  carboniferous  limestone. 

We  shall  now  direct  attention  to  the  great  carboniferous  tracts  of  Southern  and 
New  Russia,  between  the  Dnieper  and  the  Don,  where  the  strata  are  highly  in- 
clined, and  in  a very  different  lithological  condition  from  the  rocks  described  in 
this  chapter. 


CHAPTER  VI. 


CARBONIFEROUS  REGION  BETWEEN  THE  DNIEPER  AND  THE  DON*. 

Introduction. — Extent  and  general  Relations  of  the  Tract. — Crystalline  Rocks  of 
the  Southern  Steppes. — Carboniferous  Rocks  described  in  an  ascending  order  on  the 
river  Kalmiuss. — The  same  Section  prolonged  to  the  Upper  Carboniferous  strata 
North  of  Gorodofka. — Sections  on  the  river  Miuss  and  Krinka. — The  Bituminous 
Coals  of  the  Western  and  Northern  Districts  shown  to  be  of  the  same  age  as  the 
Anthracite  on  the  South-west. — Anthracite  of  Popofskoe,  and  its  value. — Sections  on 
the  Donetz. — Bituminous  Coal-fields  of  the  Northern  Tracts. — Coals  worked  by  the 
Peasantry  on  the  tributaries  of  the  Toretz. — Imperial  Coal-ivorks  of  Uspensk,  and 
their  relations  to  the  Chalk. — Great  Imperial  Works  of  Lissitchia-Balka . — The  Coal 
subordinate  to  the  Central  Member  of  the  Carboniferous  Limestone . — Shoivn  to  be  a 
purely  Marine  Formation. — Theory  of  the  Origin  of  this  Coal. — General  relations 
and  relative  value  of  the  different  Coal  tracts  of  the  Southern  Steppes. — Probable 
extension  of  valuable  Coal-seams  under  the  Cretaceous  and  surrounding  Rocks. — 
Future  Prospects,  and  Conclusion  (see  Map  and  PI.  I.  of  coloured  sections). 

Passing  over,  for  the  present,  the  undulating  surface  of  secondary  and  ter- 
tiary rocks  which  occupy  the  central  governments,  we  continue  the  subject  of  the 
carboniferous  deposits,  by  calling  attention  to  those  tracts  lying  between  the  Dnieper 
and  the  Don,  and  watered  by  the  Donetz,  which  constitute  by  far  the  richest  coal 
district  in  the  Russian  empire.  The  portion  of  this  country  which  contains  rocks 
of  the  carboniferous  fera,  lies  between  47^°  and  49^°  north  latitude,  and  36°  and 
41i°  east  longitude.  The  major  ellipse  of  the  chief  mass  extending  from  near  the 
river  Voltchia s on  the  west-north-west,  to  the  Kargalinsk,  an  eastern  tributary  of 
the  Donetz  on  the  east-south-east,  has  a length  of  about  230  English  miles,  and 
its  greatest  width  from  Karakuba  on  the  south  to  the  tracts  around  Bachmuth 


Generally  known  as  the  coal-field  of  the  Donetz. 


- Pronounced  Voltshia. 
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on  the  north,  is  upwards  of  100  miles.  Throughout  this  wide  area  all  the  rocks, 
with  very  slight  exceptions,  are  of  the  carboniferous  age,  and  they  thus  cover  a 
surface  of  not  less  than  1 1 ,000  square  miles.  Occupying  hills  which  have  to  some 
extent  the  character  of  low  mountains,  these  rocks  form  a portion  of  the  Upper 
Steppe,  peopled  hy  the  Don  Cossacks  and  New  Russians. 

This  tract,  which  in  reference  to  the  southern  steppes  may  he  called  elevated,  is 
hounded  on  the  east  by  the  river  Donetz,  a partially  navigable  stream,  along  the  banks 
of  which,  or  of  its  tributaries,  the  strata  are  frequently  exposed.  Other  rivers,  which 
have  their  sources  in  the  higher  part  of  this  territory,  also  offer  good  natural  trans- 
verse sections  ; such  are  the  Krinka,  the  Miuss,  and  the  Kalmiuss,  which  flow 
southerly  into  the  Sea  of  Azof;  the  Toretz,  the  Bachmutha  and  smaller  streams 
which  run  northwards,  and  eventually  fall  into  the  Donetz.  We  examined  the 
hanks  of  all  these  rivers,  and  also  those  of  the  Voltchia,  which,  deflected  by  the 
granitic  axis,  flows  northward  and  westward  into  the  Dnieper,  there  to  ascertain 
the  western  limits  of  the  field.  We  also  made  various  traverses  across  the  central 
and  eastern  portions,  and  visiting  most  of  the  localities  where  coal  is  partially 
worked,  and  collecting  many  fossils,  we  hope  to  be  enabled  to  give  a definite  idea 
of  the  general  geological  relations  of  the  tract,  and  to  point  out  an  ascending  order 
from  the  base  of  the  Carboniferous  system  into  the  next  overlying  deposits. 

Though  overlapped  on  their  northern  boundary  by  Permian,  Jurassic,  Cretaceous 
and  tertiary  deposits,  which  will  be  described  in  subsequent  chapters,  these  car- 
boniferous rocks  crop  out  again  to  the  north,  at  points  near  Petrofskaya,  and  the 
real  extent  of  country  in  that  northern  direction,  in  which  they  may  form  the  chief 
substratum,  is  probably  very  considerable. 

To  the  south  the  carboniferous  rocks  are  separated  from  the  Sea  of  Azof  by  low 
hills,  for  the  most  part  composed  of  tertiary  deposits,  and  partially  also  by  a narrow 
band  of  chalk  (see  Map).  To  the  south-west  they  rest  upon  the  eastern  extre- 
mity of  that  vast  mass  of  crystalline  rocks,  usually  known  under  the  name  of  the 
granitic  steppe,  which,  extending  from  Volhynia  and  Podolia  on  the  west-north- 
w^est,  passes  the  Dnieper  near  Ekaterinoslaf,  and  disappears  beneath  the  formations 
we  are  about  to  describe  on  the  banks  of  the  Kalmiuss. 

Axis  of  the  South  Granitic  and  Crystalline  Rocks. — Before  we  proceed  to  describe 
the  strata  in  an  ascending  order,  we  must  say  a few  words  upon  the  crystalline 
rocks  which  rise  up  from  beneath  this  tract,  and  forming  its  axis,  separate  the 
Carboniferous  districts  from  the  Tertiary  basin  of  the  Sea  of  Azof  and  the  Crimea. 
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In  the  sequel  we  shall  necessarily  advert  to  the  general  relations  of  this  crystalline 
chain,  the  direction  of  which  is  so  exactly  parallel  to  that  of  the  Caucasus  and  the 
Crimea.  In  the  present  chapter,  however,  we  shall  confine  ourselves  to  showing, 
that  eruptions  and  elevations  along  the  same  line  have  powerfully  affected  the  con- 
tiguous strata  of  the  Kalmiuss  and  the  Donetz. 

Stratified  crystalline  rocks  are  instructively  displayed  upon  the  banks  of  the 
rivers  Voltchia  and  Kalmiuss.  The  former  of  these  streams  runs  to  the  west  of 
all  the  carboniferous  strata.  Along  its  banks  to  the  south  of  Paulograd,  and  be- 
tween that  town  and  Alexandrofsk,  the  rocks  consist  of  varieties  of  felspathic  and 
quartzose  gneiss,  passing  into  grey  compact  quartz,  which  alternates  with  very 
thin  laminae  of  greenish  talc,  rarely  micaceous.  Some  of  these  beds,  a few  versts 
east  of  the  river,  are  so  much  charged  with  iron  as  to  oxidize,  or  decompose  into 
courses  of  hydrate  of  iron.  Other  layers  consist  of  yellowish,  coarse-grained  mica 
schist,  with  irregular  grains  of  garnet,  alternating  with  thin  beds,  two  to  three 
inches  thick,  of  a highly  granitoid  gneiss,  in  which  the  flesh-coloured  felspar  is 
beautifully  laminated  with  red-coloured  quartz,  mica,  and  traces  of  steatite. 

These  variegated,  crystalline  rocks  are  very  striking  to  those  who  have  been  long 
wandering  amid  the  unconsolidated  deposits  of  Central  Russia.  They  occupy  low 
hillocks  only,  and  their  prevalent  direction  is  north-north-west  and  south- south-east. 
Their  strike  along  the  banks  of  the  Voltchia  is  nearly  parallel  to  the  course  of  that 
stream,  or  about  15°  west  of  north,  whilst  their  ordinary  dip  is  at  a high  angle  to 
the  east,  and  they  are  often  vertical.  This  strike  is,  it  will  be  observed,  trans- 
verse to  the  main  direction  of  the  chain  of  the  Donetz.  For  some  distance  to  the 
east  of  the  Voltchia  these  crystalline  rocks  are  obscured  by  blown  sand,  and  on 
this  frontier  it  is  difficult  to  mark  their  boundary,  though  by  borings  directed 
some  years  ago  by  Colonel  Olivieri,  it  would  appear,  that  thin  patches  o f poor  coal 
set  on,  at  intervals,  a very  little  to  the  east  of  the  river. 

The  granitoid  rocks  of  the  Kalmiuss  consist,  chiefly,  of  flesh-coloured  and  pink 
felspar,  often  laminated  with  grains  and  crystals  of  dark-coloured  quartz.  These 
materials  are  sometimes  so  arranged  as  to  approach  to  the  character  of  graphic 
granite  ; other  parts  resemble  the  coarser  varieties  of  Cornish  granite. 

But  besides  the  granitic  rocks  of  the  Dnieper,  the  Voltchia  and  the  Kalmiuss, 
other  crystalline  masses  of  very  different  characters  advance  to  the  Kalmiuss,  and 
there  pierce  the  gneiss  and  granite  in  dykes,  at  many  places  to  the  south  of 
Karakuba  and  between  that  place  and  Sartana,  just  as  the  porphyries  and  elvans 
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traverse  the  granites  and  schists  of  Cornwall  and  Devon.  Some  of  these  are 
coarse  syenitic  greenstones,  occasionally  very  hornbleudic,  others  are  red,  clay- 
stone  porphyries.  Red  porphyry  usurps,  indeed,  the  whole  surface  in  some  lo- 
calities, particularly  around  the  picturesque  Greek  colonies  of  Laaspe  and  Karan. 
It  increases  in  importance  and  in  variety  of  structure  as  you  approach  Karakuba 
from  the  south,  near  to  which  place  there  are  many  varieties  of  vein  stones, 
jaspers,  and  altered  strata. 

We  have  prefaced  the  account  of  the  carboniferous  deposits  of  the  regions  be- 
tween the  Dnieper  and  the  Don  with  this  brief  sketch  of  the  crystalline  and  intru- 
sive rocks,  which  form  the  western  and  southern  limits  of  the  coal  region,  in 
order  to  give  some  idea  of  the  masses,  evidently  crystallized  at  a very  ancient 
period,  on  which  the  older  sedimentary  and  carboniferous  strata  repose,  and  also 
of  the  agents  by  which  the  latter  have  been  thrown  into  those  inclined  positions, 
breaks  and  undulations,  which  we  are  about  to  describe.  The  sections  along  the 
banks  of  the  Kalmiuss  clearly  demonstrate,  not  only  that  the  fundamental  masses 
of  this  region  are  slaty  granitic  rocks,  but  also  that  they  have  been  penetrated  by 
intrusive  matter,  whilst  the  jaspers  and  altered  strata  prove  that  igneous  eruptions 
have  been  continued  along  this  line  posterior  to  the  carboniferous  era.  This  last- 
mentioned  phenomenon  is  ol  theoretical  importance,  and,  when  coupled  with 
the  fact,  that  the  numerous  powerful  flexures  of  the  carboniferous  strata,  to  which 
attention  will  speedily  be  called,  are  parallel  to  the  great  axis  of  crystalline  and 
eruptive  rocks,  we  can  have  no  difficulty  in  believing,  that  such  high  inclination 
and  contortion  owe  their  origin  to  the  elevatory  agency  of  this  axis. 

Ascending  Section  of  the  Kalmiuss.  Red  Sandstone,  Shale  and  Conglomerate. 
Great  or  Lower  Carboniferous  Limestone '. — From  an  inspection  of  many  fossils 
brought  to  France  from  this  region  by  M.  Le  Play,  and  shown  to  us  by  him  in  the 
spring  of  1840,  as  well  as  from  others  examined  in  the  Ecole  des  Mines  at  St.  Pe- 
tersburgh,  we  had  formed  an  opinion  before  we  visited  the  south  (which  opinion 
Professor  Eichwald  also  entertained) , that  the  mountain  or  carboniferous  limestone 
was  greatly  developed  in  this  district,  and  that  the  coal  was  associated  with  that 
rock.  So  far,  then,  we  entered  this  country  with  some  previous  knowledge  of  one 
of  its  main  features,  but  from  no  one  could  we  derive  a settled  idea  of  the  base  of 

1 Among  Russian  writers,  Colonel  Olivieri,  General  Kovalefski,  and  Captain  Ivanitski  have  given 

sketches  of  different  parts  of  these  carboniferous  tracts  in  the  * Journal  des  Mines  de  Russie.’ Vol.  iii 

p.  1 ; vol.  iv.  p.  3 ; and  vol.  vi.  pp.  140,  156,  192. 
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these  deposits,  from  which  we  might  dev  elope  a true  ascending  order.  Whether 
we  referred  to  the  Russian  authors  who  had  described  the  country,  or  toM.  LePlay, 
who  was  preparing  an  account  of  it,  we  were  met  on  all  sides  with  the  statement, 
that,  owing  to  the  convolutions  of  the  strata  and  the  want  of  fixed  mineral  cha- 
racters, no  regular  order  could  be  established.  To  geologists,  therefore,  who  like 
ourselves  were  thrown  into  a new  field,  in  which  the  succession  of  the  beds  was 
perfectly  unknown  to  us,  nothing  could  be  more  satisfactory  than  to  find,  in  one 
of  the  first  sections  which  we  made,  a key  to  the  whole  order  of  this  country,  and 
by  which  we  established  that  the  most  ancient  strata  occupy  the  southern  zone  of 
this  carboniferous  region. 

Of  Silurian  or  true  Devonian  rocks  we  could  perceive  no  traces.  Immediately, 
however,  to  the  north  of  the  crystalline  rocks  at  Karakuba  and  on  the  right  bank 
of  the  Kalmiuss,  we  discovered  a red  sandstone  and  shale  with  some  conglomerate, 
which  is  so  loaded  with  fragments  of  porphyry,  that  it  seems  in  parts  almost  to 
pass  into  that  rock,  upon  which  it  may  be  said  to  rest '. 

The  lower  grounds  and  slopes  are  there  occupied  by  these  red  strata,  which  are 
laid  open  in  ravines,  and  are  distinctly  overlaid  by  the  carboniferous  limestone  at 
heights  of  200  to  300  feet  above  the  valley. 

As  this  undulating  and  diversified  tract  differs  essentially  from  the  countries  of 
Northern  and  Central  Russia,  in  exhibiting  within  comparatively  short  distances 
both  numerous  flexures  and  the  most  decided  changes  in  the  succession  of  strata, 
we  have  illustrated  it  with  the  opposite  plate  of  coloured  sections  (see  PI.  I.  fig.  1, 
and  also  the  general  section  below  the  Map). 

In  some  of  its  lower  beds  this  sandstone  is  argillaceous,  of  grey  and  green,  as 
well  as  red  colours,  and  towards  its  upper  limits  becomes  more  and  more  a con- 
glomerate ; the  pebbles,  varying  from  a small  size  to  that  of  pears,  consist  chiefly 
of  the  felspathic  and  quartzose  rocks  before  described,  lumps  of  pink,  felspar 
porphyry  particularly  abounding.  The  ascending  section,  as  far  as  our  short  ex- 
amination enabled  us  to  detect  it,  consists  of  greyish  coarse  grits  and  alternations  of 
purplish  red  and  green  sandy  shale,  partly  micaceous,  with  strong  bands  of  greyish 
quartzose  grit,  in  parts  a pebble  rock,  with  false  bedding.  Silicified  or  sandy  casts 
of  plants  (apparently  Stigmariee)  occur  in  the  uppermost  of  these  strata.  Red  and 

1 Through  the  kindness  of  General  Tcheffkine,  who  had  in  fact  provided  us  with  every  document  at 
the  disposal  of  the  Corps  of  Mines  which  could  throw  light  upon  our  inquiries,  we  were  furnished  with 
a map  of  this  tract  by  Colonel  Olivieri,  on  which  this  porphyry  was  laid  down. 
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white  felspathic  quartzose  conglomerate  succeeds,  covered  by  yellowish  sandstone 
and  shale  with  reddish  and  green  shale.  The  whole  of  this  red  series  is  sur- 
mounted by  carboniferous  limestone  of  considerable  thickness  and  forming  fine 
cliffs,  in  which  are  several  species  of  Producti.  Among  the  fossils  Colonel  Oli- 
vieri assured  us  that  he  had  found  the  large  species  (P.  giganteus ) so  common  to 
the  lower  band.  In  our  very  rapid  examination,  however,  we  detected  only  the 
Productus  antiquatus,  Spirifer  glaber,  and  some  corals.  The  whole  of  these  strata 
dip  to  north-north-east  at  angles  varying  from  12°  to  15°. 

The  composition  of  the  red  beds,  and  their  infraposition  to  what  we  considered 
to  be  the  lowest  mass  of  the  carboniferous  limestone,  at  first  disposed  us  to  con- 
sider them  as  the  uppermost  member  of  the  Old  Red  Sandstone  ; for  by  their 
position  and  aspect  they  seemed  to  be  the  exact  equivalents  of  the  Old  Red  Con- 
glomerate of  the  South  Welsh  coal-field,  which  occupies  so  well-defined  a place 
throughout  the  Silurian  region  of  England.  This  comparison  may,  after  all,  prove 
to  be  correct,  and  the  Upper  Red  Conglomerate  of  South  Wales,  notwithstanding 
its  colour,  may  eventually  be  classed  with  the  carboniferous  limestone,  since  it  is 
by  no  means  an  easy  task,  even  in  England,  to  separate  the  Devonian  from  the 
Carboniferous  system,  particularly  when  fossils  are  absent  and  mineral  character 
is  our  only  guide.  Judging,  however,  from  the  analogies  of  Northern  Russia  and 
the  Moscow  basin,  where  carboniferous  plants  and  seams  of  coal  unquestionably 
underlie  every  trace  of  limestone,  and  repose  upon  beds  with  true  Devonian  fishes, 
we  are  now  disposed  to  group  these  red  strata  of  Karakuba  with  the  base  of  the 
Carboniferous  system,  the  more  so  as  the  Stigmaria  which  we  found  in  them 
seemed  to  be  a species  common  to  both.  A visit  which  we  made  to  the  Berwick- 
shire coal-field,  subsequent  to  our  return  to  Great  Britain,  has  further  induced  us 
to  adopt  this  opinion  ; for  we  there  found  a great  thickness  of  red  sandstone  and 
shale  with  coal,  the  upper  beds  of  which  only  are  interlaced  with  courses  of  car- 
boniferous limestone,  and  the  lowest  of  which  lie  far  beneath  all  traces  of  that 
limestone,  the  whole  constituting  one  great,  red-coloured  coal-field  of  considerable 
value  (containing  seven  workable  seams) , which  clearly  overlies  the  Old  Red  Sand- 
stone properly  so  called.  We  shall  revert  to  this  subject  in  our  general  conclu- 
sions. In  the  mean  time,  whether  coal-seams  may  or  may  not  exist  in  the  red 
rocks  of  Karakuba,  it  is  evident,  that  as  they  underlie  the  lowest  mass  of  car- 
boniferous limestone,  they  offer  a distinct  base-line  for  the  section  which  we  now 
continue  to  describe  in  ascending  order. 
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The  chief  and  lower  limestone  of  these  southern  steppes  might,  from  its  light 
grey  colour,  thickness  and  position  be  strictly  compared  with  the  great  “ Scar 
limestone”  of  English  geologists.  After  several  undulations  in  hills  to  the  north 
of  Karakuba,  it  plunges  under  flagstones  and  grits  with  plants.  At  Bechef  the 
latter  are  surmounted  by  shale  and  sandstone  with  plants  and  thin  seams  of  coal, 
which  are  again  overlapped  by  other  strata,  often  undulating,  but  still  on  the 
whole  inclining  to  the  north.  Among  these  are  hard  flagstones,  of  white,  grey 
and  light  pinkish  colours,  the  surfaces  of  which  are  occasionally  discoloured  by 
carbonaceous  matter.  These  beds  are  followed  by  hard,  greyish  grits,  and  these 
again  by  thinnish  courses  of  encrinite  limestone.  This  series  ol  beds  is  very 
analogous  in  lithological  succession  to  the  group  which  in  \ orkshire,  Cumber- 
land, Westmoreland,  and  other  northern  counties  of  England,  overlies  the  great 
Scar  limestone  (limestone  and  shale  of  Sedgwick,  Yoredale  rocks  ol  Phillips). 
The  analogy  is  further  borne  out  by  the  occasional  outcrop  of  a thin  seam  ol 
coal,  no  bed  of  which  has  yet  been  worked  to  profit.  Sinkings,  however,  have 
been  made  both  by  Russian  engineers  and  by  M.  Le  Play,  under  the  directions 
of  M.  Demidoflf,  the  results  of  which  are  not  yet  known  to  us. 

In  proceeding  to  the  north,  the  impure  limestone  and  grits  which  overlie  the 
lower  limestone,  undulate,  inclining  on  the  whole  to  the  north-north-east,  and  at 
Gorbatchofskaya,  the  strata  dip  steadily  in  that  direction  (see  section,  PI.  I.  fig.  1.). 
They  consist  in  ascending  order  of  yellow  micaceous  sandstone,  with  carbonaceous 
surfaces,  much  resembling  the  moorstone  ol  the  Yorkshire  dales,  and  with  it  aie 
associated  flagstones,  very  similar  to  those  which  abound  upon  the  banks  ol  the 
Ure  near  Hawes,  on  the  Tees  above  Barnard  Castle,  and  at  Biignal  upon  the 
Greta.  As  in  those  parts  of  England,  the  surfaces  of  the  flags  are  also  often  co- 
vered with  large  serpuline  bodies.  These  beds  are  followed  by  black  shivery  shale, 
greyish  shale,  and  quartzose  sandstone,  above  which  appear  masses  of  dark- 
coloured,  bituminous  encrinite  limestone,  the  surfaces  of  which  are  distinguished 
by  peculiar  corallines,  resembling  branching  sea-weeds,  identical  in  form  with  an 
undescribed  species,  which  we  have  seen  in  the  limestones  ol  this  age  near  Howick 
in  Northumberland  and  at  Ingleborough  in  Yorkshire.  This  bed  is  succeeded,  or 
rather  it  inosculates  with  a stronger  grey  limestone,  the  harder  beds  of  which  form 
distinct  scars  in  the  sides  of  the  hills  on  the  right  bank  of  the  Kalmiuss,  that  river 
being  here  reduced  to  the  size  of  a brook.  Though  there  are  many  undulations, 
the  prevalent  dip  is  to  the  north-north-east ; thus  proving,  both  geometrically  as 
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well  as  by  the  differences  in  the  beds,  that  the  ascent  of  the  Kalmiuss  from  Kara- 
kuba  exhibits  on  the  whole  an  ascending  section,  or  a passage  from  older  to 
younger  strata. 

In  the  limestone,  near  a spot  called  Mantrika,  we  detected  the  Spirifer  glaber, 
Leptana  Hardrensis  (Phill.),  Asaphus  globiceps  (Phill.),  a small  Terebratula,  as 
well  as  some  corallines.  Coal  is  again  visible,  subordinate  to  a bed  of  schist, 
east  of  Gorbatshofskaya,  at  a spot  called  Gruskaya,  on  the  south  bank  of  the  little 
river  Yeskino,  where  it  crops  out  in  small  brittle  fragments  of  good  quality,  and  is 
overlaid  by  psammitic  sandstone.  At  sixty  versts  to  the  east  of  this  spot,  as  we 
were  informed,  coal  has  been  regularly  worked  in  thicker  masses. 

In  approaching  the  higher  limits  of  the  Kalmiuss,  as  we  did  in  dry  autumnal 
weather,  a geologist  might  almost  be  led  into  an  error,  and  suppose  that  the  lime- 
stone series,  of  which  he  had  seen  so  much,  was  at  an  end,  and  that  he  had  at 
length  reached  the  true  equivalents  of  the  coal-fields  of  Western  Europe  ; for  the 
surface  of  the  whole  region  is  then  densely  covered  with  the  finest  black  dust. 
At  the  period  of  our  visit,  this  substance  rose  up  everywhere  from  beneath  the 
withered  grass  of  the  steppes,  and  looked  exactly  like  the  coal-dust  near  produc- 
tive collieries.  This  appearance  was,  however,  entirely  due  to  the  desiccation  of 
the  superficial  deposit  called  Tchornozem,  or  black  earth',  which  covers  this  por- 
tion of  the  tract,  as  well  as  many  other  countries  in  Central  and  Southern  Russia ; 
for  wherever  a depression  and  water-course  afforded  a natural  opening,  the  strata 
were  seen  to  consist  of  coaly  sandstones,  flagstones,  coarse  grits,  and  yellowish 
impure  magnesian  limestones  (PI.  I.  fig.  1.),  containing  fossils  of  the  carboniferous 
limestone. 

At  Alexandrofsk,  on  the  left  bank  of  the  stream,  the  only  spot  in  this  district 
where  coal  is  worked  by  the  government,  the  mineral  is  found  to  lie  on  sandstones 
and  flagstones  with  “ coal-plants,”  and  is  distinctly  overlaid  by  a limestone  charged 
with  species  of  Productus,  Spirifer,  and  the  large  Lithodendron,  which  is  abundant  in 
the  mountain  limestone  of  England  and  Ireland,  the  whole  dipping  40°  north-north- 
east.  The  coal  at  Alexandrofsk  is  about  seven  feet  thick,  and  is  composed  of  a 
number  of  fine  laminae  of  brittle,  bituminous  coal  somewhat  light,  easily  de- 
stiuctible,  and  rendered  of  less  value  by  frequent  thin  films  of  pyritous  matter. 

this  black  earth  will  be  described  in  the  concluding  chapters. 

This  coal  has  been  partially  transported  to  the  Black  Sea  for  the  use  of  the  steamers  of  the  Imperial 
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Lumps  of  pyrites  are  indeed  seen,  at  intervals,  in  the  coal  itself.  In  some  parts, 
however,  it  seemed  to  be  of  very  good  quality. 

These  workings  are  made  by  shallow  shafts,  the  mouths  of  the  highest  of  which 
are  not  100  feet  above  the  Kalmiuss,  and  the  lowest  not  above  seventy,  with  a 
shaft  eighty-four  feet  deep,  and  hence  the  mines  are  occasionally  stopped  by  the 
influx  of  water : for  here,  as  in  other  parts  of  the  carbonaceous  region,  steam- 
engines  are  unknown,  and  with  the  exceptions  of  the  Imperial  mines  at  Lissitchia- 
Balka  and  Uspensk  (of  which  we  shall  treat  hereafter),  pits  are  never  sunk, 
except  in  those  situations  where  a natural  drainage  and  open  adits  will  keep  them 
dry. 

Continuation  of  this  Section  through  still  higher  strata  on  the  North.  The  high 
grounds  to  the  north  of  Alexandrofsk,  from  whence  the  Kalmiuss  flows  to  the 
south,  and  where  the  feeders  of  the  Voltchia  and  the  Dnieper  are  deflected  to  the 
west  and  south,  constitute  one  of  those  broad  domes  of  elevation,  several  of  which 
occur  in  the  eastern  and  northern  portions  of  these  coal  tracts.  If  the  section  is 
prolonged  directly  to  the  north-north-east,  or  to  the  east  of  Bachmuth,  other  lines 
of  elevation  are  met  with,  and  beds  of  coal  and  limestone  are  repeated  at  localities 
(Jeleznoe,  &c.),  to  which  we  shall  hereafter  refer  ; but  as  we  did  not  follow  up  these 
masses  to  their  junction  with  superior  strata,  we  prefer  to  complete,  in  the  first  in- 
stance, what  we  consider  to  be  one  continuous  ascending  section,  by  carrying  our 
present  line  almost  due  north.  Passing  over,  for  the  present,  certain  central  mem- 
bers of  the  series  with  Spirifer  Mosquensis,  because  in  this  line  of  section  (near  to 
Celidofka)  they  are  either  sterile  in  coal  or  little  exposed,  and  returning  to  their 
consideration  in  another  transverse  section  upon  the  Toretz,  where  they  are  highly 
inclined  and  well  known,  it  is  sufficient  for  our  present  purpose  to  state,  that  re- 
posing upon  the  lower  series  of  the  Kalmiuss,  these  middle  carboniferous  rocks 
occupy  a broad  undulation,  and  dipping  slightly  to  the  north-north-east,  are  carried 
under  reddish  and  white  grits  with  red  shale,  which,  occupying  poor  moorlands, 
slope  down  to  the  large  village  of  Goradofka  (see  PI.  I.  fig.  2.).  The  grits  are 
there  quarried  for  door-posts  and  troughs,  and  afford  an  excellent,  porous  free- 
stone, of  almost  pure  white  colour,  occasionally  with  a greenish  tinge,  in  parts  a 
conglomerate,  in  which  the  grains  of  quartz  are  cemented  in  a felspathic  base. 
In  this  tract,  where  no  trees  are  in  existence,  and  where,  as  nearly  all  over  Russia, 
the  great  mass  of  the  inhabitants  live  in  wooden  houses,  this  stone  might  be  veiy 
largely  employed  for  building  purposes.  This  rock,  dipping  12°  to  the  north-east 
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and  north-north-east,  is  covered  by  red,  green,  and  greyish  clays  and  shales, 
above  which  a thin  seam  of  poor  coal  is  seen  outcropping ; then  follow  other  beds 
of  dark  grey  shale,  capped  by  a band  of  limestone,  in  which  are  observed  Encri- 
nites,  Corals,  Productus,  Euomphalus,  and  other  characteristic  fossils.  Beds  of 
shale,  of  blue  and  yellow  colours,  with  some  concretions  of  argillaceous  ironstone, 
overlie  the  limestone,  and  are  succeeded  by  a second  thin  seam  of  coal  (six  to  nine 
inches),  which  is  composed  of  hard  and  fine  layers  alternating  with  sooty  laminse. 
The  coal  and  shale  are  capped  by  a band  of  strong-bedded  limestone,  twelve  to 
fifteen  feet  thick,  in  which  is  a small  Trilobite  resembling  Asaphus  globiceps 
(Phillips).  We  here  also  found  several  Fusulinse,  fossils  which,  as  before  said,  we 
never  observed  in  any  part  of  Russia  in  the  lower  members  of  the  carboniferous 
limestone. 

The  advantage  of  having  made  a section  from  Karakuba  to  Goradofka  is  thus 
evident,  for  we  thereby  learn  that  the  Fusulinse  occur  in  beds  superior  to  the 
middle  limestone  with  Spirif er  Mosquensis,  and  hence  the  position  we  had  assigned 
to  the  rock  containing  these  fossils  upon  the  Kliasma  and  the  Volga  is  esta- 
blished. 

Pursuing  this  section  still  further,  in  ascending  order,  viz.  to  the  north-west  of 
Bachmuth  (PI.  I.  fig.  3.),  this  upper  limestone  is  conformably  overlaid  by  a consi- 
derable thickness  of  shale  of  different  colours,  with  nodules  of  impure  argillaceous 
iron-ore  and  some  brownish  micaceous  ironstone,  sandstones,  and  flagstones  with 
concretions,  all  of  which  range  in  very  slightly  inclined  beds  (observable  only  in 
ravines  and  water-courses)  up  to  the  post-station  of  Marcliinsk,  on  the  road  from 
Bachmuth  to  Ekaterinoslaf.  To  the  north  these  uppermost  beds  of  the  carboni- 
ferous series  are  overlapped  by  the  chalk. 

We  have  described  this  section  from  Karakuba  on  the  south,  to  Goradofka  and 
Marchinsk  on  the  north,  because  it  affords  a good  explanation  of  the  order  of  the 
carboniferous  deposits,  and  also  proves  that  certain  red  rochs,  which  from  their 
lithological  characters  have  been  referred  to  other  deposits,  unquestionably 
form  an  integral  part  of  the  Carboniferous  system.  We  shall  have  occasion  to 
recur  to  this  point  in  establishing  the  age  of  the  red  rocks  near  the  sources  of 
the  Bachmutha  river  (Gossuderaya-buyerak,  &c.),  which  have  been  described  as 
the  Rothe-todte-liegende ; and  eventually  it  will  be  made  manifest,  that  another 
red  formation,  consisting  of  limestone,  marl,  gypsum  and  conglomerate,  which  oc- 
cupies the  vale  of  Bachmuth  and  overlies  all  the  carboniferous  strata,  is  not,  as  has 
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been  supposed,  the  Keuper  or  marines  irise'es but  is  the  equivalent  of  the  Zechstein, 
and  represents  the  great  Russian  deposits  which  we  have  grouped  under  the  name 
of  the  “Permian  System.”  (See  Chaps.  VIII.  and  IX.) 

Country  watered  by  the  rivers  Krinka  and  Miuss. — Before  we  continue  the  de- 
scription of  the  north-eastern  and  most  productive  coal  tracts,  we  may  offer  a 
general  sketch  of  the  southern  districts  watered  by  the  Krinka  and  the  Miuss,  and 
also  say  a few  words  upon  the  anthracitic  region. 

In  passing  from  the  river  Kalmiuss  on  the  west,  to  the  valley  of  the  Krinka  on  the  east,  the  great  calcareous 
masses  which  form  the  base  of  the  whole  carboniferous  tract  disappear,  both  by  thinning  out  and  probably  also 
by  great  flexures,  which  carry  them  beneath  a highly  inclined  and  contorted  group  of  sandstone  and  schist.  On 
the  little  river  Cinka  Kalinova  the  carboniferous  rocks  are  overlaid  by  the  chalk,  and  near  this  junction  is  an  elevated 
hilly  steppe  made  up  chiefly  of  reddish  and  grey  micaceous  sandstone,  occasionally  schistose,  and  charged  with 
many  impressions  of  Calamites  and  other  plants.  The  beds  are  much  contorted,  but  their  chief  direction  is  west 
and  by  north,  east  and  by  south.  Their  inclination,  which  is  usually  very  great,  sometimes  vertical,  is  for  the 
most  part  to  the  north-east  j but  as  there  are  many  folds,  the  southerly  dip  is  occasionally  apparent.  In  our 
journey  along  the  banks  of  the  river  Krinka,  we  met  with  many  natural  sections  of  sandstone  and  shale,  the  latter 
being  mostly  in  the  valleys,  and  the  former  occupying  terraces,  as  above  the  village  of  Artemef  ka,  where  three  of 
these  terraces,  stretching  from  east  to  west,  are  composed  of  hard  gritty  sandstone  wdth  plants  and  quartz  veins, 
and  separated  by  bands  of  shale. 

In  one  spot  north  of  Artemefka  the  usual  strike  of  the  strata  is  reversed  to  the  north  and  by  west,  the  dip 
being  to  the  west.  The  same  phenomenon  is  repeated  at  Kuteinikof,  the  inhabitants  of  which  village  informed 
us  that  traces  of  coal  had  been  found  a little  to  the  south-east ; but  the  only  natural  outcrop  of  the  mineral  (and 
it  was  of  worthless  quality)  which  we  observed  was  at  Sniefka,  where  the  valley  of  the  Kririka  is  very  deep, 
and  the  rocks  consist  of  coarse-grained  grit  and  shale.  In  approaching  the  valley  of  the  river  Miuss  and  in  the 
neighbourhood  of  the  village  of  Orlova,  a thin  hand  of  dark-coloured  limestone  occurs,  having  a thickness  of  four 
feet  only,  and  no  fossils  : strike  west  20°  north  of  west,  and  dipping  to  the  north-east ; and  the  same  limestone  is 
again  met  with  in  the  plateau  near  the  village  of  Grabovaya. 

In  the  valley  of  the  Miuss,  at  Grabovaya,  flagstones  alternate  with  shale,  the  direction  of  which  is  west-north- 
west  by  east-south-east,  and  the  dip  north-north-east  at  50°;  and  on  descending  the  river  to  Novo-pavlofka  the 
same  beds  reappear  under  similar  conditions,  and  with  the  exception  of  a thin  band  of  limestone  on  the  height 
near  that  place,  flagstones  and  shales,  having  very  variable  directions,  occupy  all  this  valley  even  to  the  village  ol 
Demetriefka.  Limestone  reoccurs,  however,  at  twelve  versts  south  of  the  village  of  Ivanofka,  and  also  at  about  an 
equal  distance  to  the  north  of  that  place,  the  black  compact  limestone,  apparently  not  differing  from  that  before 
alluded  to,  contains  small  Spirifers  and  Encrinites.  This  portion  of  the  tract  is  conterminous  with  the  coal-beanng 
. district  of  Krasnoi-kut  which  we  shall  presently  describe. 

Making  every  allowance  for  contortion  and  repetition  of  the  same  strata,  we  still 
believe  that  the  group  of  rocks  on  the  Krinka  and  the  Miuss  is  of  considerable  thick- 
ness, and  that  it  represents  those  lower  members  of  the  series  upon  the  Kalmiuss 
which  we  have  described,  and  in  which  much  more  calcareous  matter  is  developed. 
In  fact,  we  have  only  to  follow  any  one  of  the  zones,  upon  the  strike  of  the  strata, 
from  the  tracts  in  which  limestone  abounds,  and  we  find  the  calcareous  matter 

i See  Ivanitzki’s  ‘ Journal  des  Mines  de  Russie,’  vol.  vi.  p.  192. 
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thinning  out  towards  the  east ; and  with  this  alteration  a great  decrease  in  the 
amount  of  carbonaceous  matter  is  also  observed,  the  bituminous  coal  disappearing, 
and  its  place  being  eventually  taken  by  pure  anthracite. 

Relation  of  the  Anthracite  to  the  Bituminous  Coal. — From  what  we  have  just  said, 
the  reader  will  perceive,  that  this  region  is  divided  into  anthracitic  and  bituminous 
coal-fields.  Owing  to  the  prevalent  strike  of  the  beds  from  west-north-west  to 
east-south-east,  it  is  obvious,  that  notwithstanding  considerable  flexures  and  varia- 
tions in  lithological  structure,  the  same  groups  of  strata  we  have  been  describing 
are  continuous  eastwards  to  the  Donetz.  Thus  the  anthracitic  rocks  without 
limestone  to  the  noith  ot  Novo  lcherkask,  and  the  schists  with  some  thin  courses 
of  limestone  on  the  Donetz,  are  the  equivalents  of  the  shale,  sandstone,  and  bitu- 
minous coal  with  limestone,  to  which  we  have  already  alluded. 

This  pluenomenon  is  analogous  to  that  which  exists  in  the  South  Welsh  coal-field, 
where  at  one  extremity  of  the  tract  anthracitic  coal  prevails  almost  exclusively,  in 
beds  of  precisely  the  same  age  as  those  which  bear  bituminous  coal  at  a little 
distance  to  the  east.  In  the  Russian  example,  indeed,  we  see  the  mineral  cha- 
racter of  the  coal-beds  change  gradually  as  we  follow  them  from  west  to  east.  In 
the  districts  intermediate  between  the  western  or  bituminous  tracts,  and  those 
containing  pure  anthracite,  the  combustible  is  frequently  in  that  intermediate 
condition  to  which  mineralogists  would  have  a difficulty  in  applying  one  decisive 
name,  as  it  is  made  up  of  both  bituminous  and  anthracitic  materials.  The  line  of 
demarcation  between  the  anthracitic  and  ordinary  bituminous  coals  of  commerce 
being  arbitrary,  all  combustible  matter  which  partakes  of  the  two  characters 
must  remain  without  a common  descriptive  term.  We  leave  it  to  M.  Le  Play 
Capt.  lvanitzki,  and  others  who  have  analysed  these  coals  from  many  localities 
to  state  the  shades  of  chemical  distinction  by  which  each  variety  is  found  to  be 
more  or  less  useful  to  the  metallurgist  and  engineer  ; our  object  is  simply  to 
record  the  geological  relations  of  the  masses.  We  content  ourselves,  therefore, 
with  stating,  that  in  proceeding  from  the  north  and  by  west  to  the  south  and  by  east, 
or  through  the  hilly  steppes  to  the  north  of  Novo  Tcherkask,  the  limestones  thin 
out  to  insignificant  bands,  the  sandstones  and  shales  become  hard;  and  with 
these  changes,  the  coal-seams,  becoming  gradually  less  bituminous,  assume  in  their 
western  extremities  all  the  characters  of  pure  anthracite.  However  unwilling  to 
blend  too  much  theory  with  our  positive  geology,  we  cannot  refrain  from  adverting 
to  the  remarkable  coincidence  between  the  line  of  anthracitic  coal  and  the  cry- 
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stalline  axis  of  tlie  southern  steppes,  and  from  suggesting,  that  in  their  subterranean 
prolongation,  the  igneous  rocks  there  rising  near  to  the  surface,  may  have  con- 
verted the  superjacent  ordinary  coal  into  anthracite,  and  have  indurated  the  asso- 
ciated grits,  sandstones  and  schists. 

Krasnoi-Kut. — Of  the  coal  of  intermediate  quality,  to  which  we  have  alluded, 
we  would  cite  the  beds  which  outcrop  and  are  worked  in  horizontal  galleries  on  the 
slopes  of  the  hills  near  Krasnoi-Kut,  the  residence  of  General  Papkoff,  and  south 
of  the  post-station  of  Ivanofka.  Here  we  examined  two  beds  of  coal  (PL  I.  fig.  4.), 
the  one  included  between  two  thick  bands  of  shale  and  overlaid  by  dark  limestone 
with  Chcetetes  radians , Encrinites,  and  the  undescribed  branching  coral  of  the  English 
mountain  limestone  before  alluded  to  (p.  93),  the  other  resting  upon  sandy  schist 
with  plants,  surmounted  by  yellowish,  thick -bedded  sandstone  and  then  by  encrinital 
limestone,  undulating  at  slight  inclinations  of  about  10°.  These  coals,  occurring 
in  beds  three  feet  and  three  and  a half  feet  thick,  are  readily  extracted  in  the  mines 
of  General  Papkoff,  and  have  been  employed  in  working  a steam-engine  used  in 
manufactories  which  he  has  established  L They  are  excellent  seams  for  their 
dimensions,  many  parts  of  the  coal  being  undistinguishable  from  iridescent 
British  varieties.  Coal  of  similar  quality  has  been  observed  outcropping  in  several 
places  in  the  same  neighbourhood.  In  following  these  bands  to  the  east,  they 
are  found  to  lose  their  bituminous  properties  as  they  approach  the  Donetz,  and 
to  become  more  anthracitic. 

Anthracite  of  Popofskoe. — The  most  important  works  of  anthracite  in  this  region 
are  those  on  the  rivulet  Grujefka,  near  the  hamlet  of  Popofskoe,  thirty  versts  north 
of  NovoTcherkask,  to  which  place  and  to  the  neighbouring  rivers  Don  and  Donetz 
the  coal  is  conveyed  in  the  light  carts  of  the  country.  It  is,  in  fact,  already  the 
fuel  used  to  some  extent  in  the  towns  of  Novo  Tcherkask,  Rostoff  and  other  places 
on  the  Sea  of  Azof,  where  his  Excellency  Count  M.  W oronzow,  Governor-general 
of  these  provinces,  has  encouraged  the  natives  to  abandon  the  use  of  wood,  which 
is  extremely  dear,  and  to  construct  fire-places  for  the  use  of  this  superior  sub- 
stitute. 

Two  seams  (as  shown  in  PL  I.  fig.  5.)  are  exposed  on  the  left  bank  of  a small 
stream,  above  whose  banks  they  are  seen  to  crop  out  on  the  sides  of  low  hills.  A 
brownish,  micaceous  gritty  sandstone,  having  the  characters  of  many  ordinary  coal 
strata,  and  dipping  to  the  north  at  about  15°,  forms  the  principal  substratum,  and 
1 * Journal  des  Mines  de  Russie,’  vol.  vi.  p.  140  et  seq. 
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rises  on  its  escarpment  side  into  rocky  eminences.  The  lower  coal,  in  all  from  two 
and  a half  to  three  feet  thick,  is  made  up  of  very  thin  courses,  most  of  which  con- 
sisting of  hard  and  pure  anthracite,  are  subordinate  to  unctuous  shale.  It  is 
chiefly  worked  by  galleries,  in  which  the  poor  Cossack  miners  have  followed  it  to 
short  distances  from  its  natural  outcrop  on  the  sides  of  the  brooks.  A roof  of  schist, 
of  about  fifty  feet  in  thickness,  separates  the  lower  from  the  higher  coal,  which  is 
less  thick,  but  of  equally  good  quality,  and  when  we  visited  the  locality,  was  reached 
by  shallow  shafts  from  the  surface  of  the  hill1.  From  the  gentle  inclination  of  the 
beds  and  the  height  of  the  ground,  drainage  may  indeed  be  effected  to  a great 
extent  without  recourse  to  steam-engines  ; but  the  use  of  the  latter  and  the  sinking 
of  shafts  might,  doubtless,  open  out  the  mineral  to  greater  advantage. 

Sections  on  and  near  the  Donetz. — Approaching  this  coal  country  as  we  did  from 
the  eastern  steppes  of  the  Kalmucks,  we  were  at  once  made  acquainted  with  the 
powerful  convulsions  to  which  it  had  been  subjected,  by  examining  the  natural 
sections  which  are  exposed  on  the  right  bank  of  the  Donetz  above  the  station  of 
Donetzkaya.  Seams  of  coal  and  anthracite  are  seen  at  intervals  in  highly  dislo- 
cated positions  at  several  places,  viz.  at  Nijni  and  Verkni,  Kundriutcheskaya,  and 
on  the  river  Kundriutshia  which  falls  into  the  Donetzkaya.  The  relations  of  the 
black  schists,  impure  limestones,  flagstones,  grits  and  coal  along  a portion  of  these 
streams,  are  explained  in  PI.  I.  fig.  6. 

Whilst  the  violent  dislocations  and  high  inclination  of  the  strata  render  it  un- 
likely that  coal  can  be  worked  to  much  profit  in  this  neighbourhood,  its  inhabit- 
ants have  an  agreeable  compensation  in  their  fine  climate  and  fertile  soil ; the 
vine,  pomegranate  and  water-melon  being  as  abundant  and  fine-flavoured  in  this 
corner  of  the  Russian  coal-field  as  in  Italy. 

To  the  east  of  the  embouchure  of  the  Donetz,  and  indeed  to  some  extent  up 
that  stream,  the  carboniferous  strata  are  obscured  by  much  blown  sand.  We 
conceive,  however,  that  the  formation  ranges  on  the  south-west  up  to  the  river 
Kargalinsk,  because  we  there  observed  brown,  grey  and  ferruginous  sandstones 

1 The  details  of  the  working  of  these  mines,  as  well  as  of  the  quality  of  the  anthracite,  are  given  by 
Captain  Ivanitzki  in  the  sixth  volume  of  the  ‘ Journal  of  the  Imperial  Mines.’  Upon  visiting  the  Zavod 
of  Lugan,  we  became  aware  of  the  superiority  of  this  anthracite  over  all  the  other  coals  of  this  territory, 
whether  in  forging  iron  or  in  the  production  of  steam ; facts  which  were  ascertained  through  trials  insti- 
tuted by  order  of  General  Tclieffkine.  The  reader  will  find  these  points  clearly  explained  by  Captain 
Ivanitzki. — Journal  des  Mines,  vol.  v. 
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with  schists,  which,  though  covered  with  much  detritus  and  clay,  seemed  to  belong 
to  the  carbonaceous  tract. 

In  briefly  describing  the  country  watered  by  the  Krinka,  we  have  said  that  amid 
numerous  steep  anticlinal  flexures  the  northerly  dip  prevailed  on  the  whole  con- 
siderably over  that  to  the  south.  This  phenomenon,  general  throughout  the  an- 
thracitic region,  and  to  which  we  have  adverted  in  the  sections  (PI.  I.  figs.  1 & 2), 
convinced  us,  that  the  whole  of  this  anthracitic  mass  was  carried  under  the  more 
productive  coal  tracts  of  the  north-east,  to  which  we  shall  presently  direct  atten- 
tion. In  ascending  the  Donetz  to  the  villages  of  Gundrofskaya  and  Kamenskaya,  we 
met  with  other  anticlinal  ridges  and  synclinal  troughs  parallel  to  the  general  direc- 
tion of  the  region,  and  with  dips  both  to  the  south  and  north ; but  here  the  alter- 
nating grits  are  charged  with  Stigmaria,  and  the  coal-seams  are  subordinate  to 
mural  masses  and  stony  beds  of  limestone,  the  whole  offering  a great  resemblance 
to  the  productive  coal  tract  around  Uspensk,  which  we  shall  soon  describe.  Thus 
in  a ravine  eight  versts  from  Gundrofskaya,  where  the  strike  is  west  and  by  north, 
east  and  by  south,  and  the  dip  34°  southerly,  we  met  with  a thin  bed  of  coal  sub- 
ordinate to  sandstone,  with  Stigmaria  and  some  clunch-like  beds,  the  lower  strata 
exhibiting  three  courses  of  limestone,  with  sandstone,  grit,  shale,  ironstone  concre- 
tions, and  a second  layer  of  coal : an  anticlinal  line  succeeds,  and  similar  strata  are 
repeated. 

Near  the  village  of  Isvorin,  in  the  valley  of  the  Kameuka,  the  structure  of  the 
country  is  no  longer  the  same  as  that  of  Gundrofskaya ; and  instead  of  mural  cal- 
careous masses,  the  crests  of  the  ridges  are  composed  of  sandstones,  black  shale, 
schists,  and  hard  grits,  the  latter  forming  terraces  like  those  upon  the  banks  of  the 
Krinka ; thus  showing,  that  owing  to  great  undulations,  the  same  groups  are  re- 
peated upon  different  parallels. 

Without  detailing  minute  sections,  which  would  only  embarrass  the  general 
reader,  we  may  assert,  that  on  the  whole,  the  survey  of  the  south-eastern  portion  ot 
this  coal  tract  proves,  that  the  strata  gather  in  ascending  order  from  south  to  north, 
the  country  being  composed  on  the  whole  in  ascending  older  of 

1st.  Sandstones  and  schists,  with  plants,  forming  high  steppes  and  plateaus, 
with  some  limestone  and  anthracite.  The  grits  become  harder  and  more 
powerful  to  the  north,  and  then  constitute  remarkable  terraces,  and  give 
a more  varied  outline  to  the  country . 
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2nd.  Limestone,  sandstone,  shale,  and  bituminous  coal.  It  is  this  member 
which  is  so  much  developed  in  the  north-eastern  corner  of  the  coal  re- 
gion, and  in  which  coal  is  so  largely  worked  at  Lissitchia-Balka. 

Coal-fields  in  the  Northern  Tracts. — The  section  of  the  Kalmiuss  having  taught 
us  the  order  of  the  strata,  and  a survey  of  the  banks  of  the  Krinka,  Miuss  and 
Donetz  having  induced  us  to  surmise,  that  no  very  productive  coal-seams  are  yet 
known  in  the  southern  or  older  zone  (with  the  exception  of  certain  beds  of  anthra- 
cite), we  now  proceed  to  describe,  first,  some  other  localities  which  we  visited  to 
the  south  and  south-east  of  Bachmuth,  next  the  more  productive  mines  of  Uspensk, 
east  of  the  foundry  of  Lugan,  and  lastly  those  of  Lissitchia-Balka  on  the  Donetz, 
in  all  of  which  places  coal  is  worked. 

On  the  right  bank  of  the  larger  of  the  two  small  rivers  called  the  Toretz,  coal 
is  extracted  by  the  natives  for  their  own  use  at  several  localities.  To  the  east 
of  this  stream  the  country  rises  in  dome-shaped  hills,  attaining  to  several  hundred 
feet  of  elevation,  which  are  in  great  part  composed  of  red,  white,  grey,  and  olive- 
coloured  sandstones  and  grits.  Some  of  these  grits,  indeed,  seem  to  rise  up  from 
beneath  the  coal-seams  to  form  the  plateaus  of  Gosudarev-Buyerak,  &c.,  and 
others  are  seen  to  fold  over  to  the  north,  and  pass  upwards  into  thin  bands  of 
carboniferous  limestone,  loaded  with  Producti  and  Encrinites,  or  rather  the  limp, 
stones  are  included  in  a great  development  of  sandstone.  There  is,  however,  a 
large  expanse  of  pure  white  and  red  sandstone  between  Zemliakaand  Scotovaitova, 
which,  like  the  strata  to  the  south  of  Goradofka,  we  have  little  doubt  belongs 
to  the  same  portion  of  the  Carboniferous  system  (Upper  Limestone  series).  At 
Scotovaitova,  where  the  village  is  built  of  white  grit,  the  ascending  section  from 
the  valley  of  the  Krivoi-Toretz  up  the  sides  of  the  hills  offered,— 1st.  Hard  greyish 
and  yellow  mottled  sandstones.  2nd.  White  grits.  3rd.  Flagstones.  4th.  Deep 
red,  micaceous,  earthy  sandstone,  passing  into  shale.  On  the  whole,  this  sand- 
stone group  reminded  us  more  of  certain  white  and  red  grits  which  underlie  some 
of  our  English  coal-fields,  as  in  the  Forest  of  Wyre,  Salop,  and  along  the  North 
Welsh  border  at  Oswestry,  than  any  other  rocks  with  which  we  could  compare 
them.  Wherever  they  contained  no  coal  plants,  and  were  in  juxtaposition  to  the 
new  red  sandstone,  such  strata,  even  in  England,  were  formerly  classed  with  that 
formation,  at  a time  when  mere  colour  and  mineral  characters  prevailed  over  other 
considerations.  In  a sketch  by  Captain  Ivanitzki  of  this  portion  of  the  country 
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these  deposits  are  considered  to  be  the  equivalents  of  the  Rothe-todte-liegende, 
but  we  are  not  of  this  opinion,  because  we  know,  that  in  the  regular  ascending 
order  as  previously  described  (p.  95.),  red  sandstones  pass  under  and  alternate 
with  beds  of  carboniferous  limestone,  and  that  the  highest  beds  of  the  system, 
consisting  of  black  shale  and  ferruginous  sandstone  of  very  dissimilar  composi- 
tion, are  not  surmounted  by  any  such  strata.  The  whole  of  the  seams  of  coal 
which  occur  at  intervals  throughout  this  district  are  invariably  interlaced  with 
calcareous  courses,  which  are  charged  with  the  fossils  of  the  mountain  limestone  ; 
and  as  such  fossils  are  seen  at  intervals  throughout  the  whole  series,  we  consider 
(subject  always  to  corrections  resulting  from  more  detailed  survey)  that  all  these 
grits  and  sandstones,  whatever  may  be  their  colour,  are  subordinate  to  the  carbo- 
niferous limestone.  Such,  at  all  events,  are  the  whetstones,  flagstones  and  grits 
which  repose  upon  and  alternate  with  thin  courses  of  limestone  between  Gosu- 
darev-Buyerak  and  the  great  road  from  Novo  Tcherkask  to  Baclimuth,  and  which 
constitute  a plateau,  with  anthracite  and  coal-seams  in  the  valley  on  either  side 
of  it.  Nor  do  we  see  how  any  of  the  red  rocks  in  question  can  be  separated  from 
the  same  group  (see  PI.  I.  fig.  7.). 

Coal-mines  of  Jeleznoc  or  Nikitofka1. — On  the  east  bank  of  the  Toretz  lies  the 
village  of  Jeleznoe,  deriving  its  name  from  a little  stream,  the  Jeleznaia,  and 
distinguished,  like  some  other  places  in  those  tracts,  by  numerous  remains  of  the 
idols  of  the  Aborigines,  carved  out  of  the  stronger  and  coarser  grits  previously 
described.  Ascending  by  the  Jeleznaia,  we  were  conducted  to  the  chief  coal- 
works  of  the  villagers,  situated  at  a height  of  perhaps  300  or  400  feet  above 
the  adjacent  valley,  and  about  seven  versts  from  the  village,  on  the  western  slope 
of  the  round-backed  plateau  or  steppe  which  intervenes  between  Jeleznoe  and 
Gosudarev-Buyerak . 

The  strata  being  here  considerably  inclined  (from  40“  to  80  ),  a succession  of 
coal-seams  and  shale  is  exposed,  alternating  with  hard  bands  of  grit,  sandstone 
and  limestone,  as  represented  in  the  section  (PI.  I.  fig.  8.). 

In  descending  from  the  plateau  to  the  west  and  south,  the  lowest  strata,  which 
occupy  indeed  the  largest  surface  of  these  upper  steppes  or  moorlands,  are  seen  to 
consist  of  hard,  grey,  gritty  sandstones,  weathering  to  a rusty  colour,  and  very 
much  resembling  the  moor-stones  of  the  west  of  Durham,  the  Yoikshire  Dales  and 

1 A correct  and  minute  description  of  these  coal-mines  will  be  found  in  the  memoir  of  Capt.  Ivan- 
itzki.  We  merely  describe  what  we  saw  at  one  spot  and  at  a period  when  the  works  were  abandoned. 
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West  Northumberland.  The  lowest  beds  are  about  two  feet  three  inches  thick, 
the  second  and  third  seams  about  three  feet  each ; these  are  separated  by  clunch, 
clay  and  shale,  and  a little  sandstone.  The  fourth  seam  is  about  two  feet  four 
inches  thick,  and  is  surmounted  by  a coarse,  pebbly  grit.  This  is  followed  by 
an  impure  grey  limestone,  containing  Encrini  and  Producti,  alternating  with  grit 
and  sandstone,  which  is  succeeded  by  another  band  of  limestone,  in  which  we  found 
a few  Fusulinm,  and  a great  thickness  of  shale,  the  latter  being  capped  by  a ledge 
of  coarse,  pebbly  sandstone,  forming  the  roof  of  the  sixth  or  uppermost  coal  ob- 
servable in  this  section. 

By  pacing  across  the  strata  from  the  lowest,  which  are  exposed  on  the  high 
ground,  to  the  uppermost  ledge  which  rises  from  the  bank  of  the  Jeleznaia,  our 
rough  estimate  gave  a thickness  of  about  1200  yards,  in  which  space  the  hard 
rocks  form  little  ridges,  slightly  protruding  through  the  slopes  of  long  grass,  the 
shales  having  been  worn  into  depressions.  The  strike  of  the  beds  is  from  west- 
north-west  to  east-south-east,  and  the  dip  to  the  south-south-west,  the  angle  in- 
creasing gradually  from  40°  near  the  rivulet,  to  55°  and  80°  as  you  ascend  the  hill 
to  the  last  bed  worked,  is  marked  by  piles  of  coal  recently  extracted.  The  upper- 
most coal  is  the  best  and  most  solid,  but  as  it  lies  in  the  lowest  position,  the 
peasants  have  not  been  able  to  follow  it  in  their  rude  works,  on  account  of  the 
influx  of  water. 

The  best  and  hardest  beds,  or  those  upon  the  dip,  having  soon  plunged  beyond 
the  reach  of  the  natives,  who  employ  neither  engines  nor  adits  to  dry  their  shallow 
mines,  (in  this  country,  indeed,  they  can  with  difficulty  obtain  sufficient  wood 
even  to  support  the  roofs,)  the  two  lowest  seams  only  have  been  latterly  worked  in 
this  locality.  The  same  beds  are  explored  by  the  peasantry  in  other  localities 
(which  we  did  not  visit),  whenever  a favourable  outcrop  tempts  them  to  employ 
their  spare  hours  in  thus  procuring  fuel1.  Though  most  of  the  coal  lying  at  the 
mounds  was  of  the  broken  and  small  character  which  in  the  English  northern 
coal-fields  would  be  consumed  for  steam,  or  sold  for  waste,  we  had  little  doubt, 
judging  from  a few  of  the  fragments,  that,  by  deep  works  and  an  improved  system 
of  mining,  better  coal  might  be  obtained,  although  it  is  improbable  that  such  thick 
masses  of  the  mineral  will  ever  be  discovered  in  this  tract,  as  have  been  pro- 


1 At  the  period  of  our  visit  (September),  the  harvest  and  autumnal  sowing  having  been  long  finished 
the  peasants  were  employing  their  spare  teams  of  oxen  in  transporting  coal  from  the  adjacent  pits 
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cured  in  the  very  productive  north-eastern  angle  of  the  field,  with  an  account  of 
which  we  shall  terminate  our  observations. 

Imperial  Coal-works  of  Uspensk. — Having,  we  conceive,  sufficiently  explained 
our  general  views  concerning  the  districts  in  which  coal  has  been  a little  worked, 
it  does  not  accord  with  our  object  to  enter  into  details,  or  to  cite  many  localities 
where  the  outcrop  of  the  mineral  is  known,  all  of  which  we  leave  to  Russian  engi- 
neers. We,  therefore,  proceed  to  describe  the  north-eastern  angle  of  this  coal 
tract,  to  which  the  attention  of  the  Imperial  Government  has  been  most  directed, 
because  it  has  afforded  the  greatest  quantity  and  best  quality  of  fuel.  This  coal  is 
not  only  used  in  the  adjacent  foundries  of  Lugan,  but  is  transported  by  the  river 
Donetz  (navigable  in  the  spring  and  early  summer  season)  to  the  mouth  of  the 
Don  and  Sea  of  Azof. 

In  the  same  manner  as  upon  the  Lower  Donetz  and  the  Krinka,  where  we  first 
noticed  the  existence  of  anticlinal  and  synclinal  lines,  the  whole  of  the  northern 
districts  may  be  said  to  be  split  up  upon  numerous  lines  of  dislocation,  trending 
for  the  most  part  from  west-north-west  to  east-south-east,  and  often  producing 
great  folds  and  repetitions  in  the  strata. 

Thus,  in  passing  from  south  to  north  over  dome-shaped  masses  of  grit,  to  which 
we  have  before  adverted  as  lying  to  the  north  of  Ivanofka,  and  in  which  hard 
grey  grits  and  sandstones  are  sometimes  prevalent,  the  observer  who  descends  into 
the  valley  of  the  little  river  Alkovaia  is  struck  with  the  violent  breaks  and  highly 
inclined  positions  of  the  strata. 

It  was  the  natural  outcrop  of  beds  of  good  coal  on  the  northern  sides  of  this 
valley  which  originally  induced  the  Russians  to  establish  works  here,  the  first 
shafts  having  been  sunk  about  forty  years  ago  by  the  Scottish  miner  Gascoigne, 
whose  name  has  acquired  a permanent  place  in  Russian  history,  as  having  explored 
some  of  their  earliest  sites  of  iron-ore  and  coal,  and  established  many  of  their 
great  iron-foundries.  Employing  a small  company  of  his  countrymen,  Gascoigne 
first  opened  the  coal-pits  of  Uspensk,  of  which  we  are  now  speaking,  and  next 
those  of  Lissitchia-Balka,  to  be  described  in  the  sequel ; and  though  no  English 
workman  now  remains,  it  is  worthy  of  remark  that  the  insular  names  of  main,  splent, 
cherry,  &c.,  by  which  the  different  seams  were  first  distinguished,  from  their  re- 
semblance to  certain  English  coals,  are  still  preserved,  and  now  form  part  of  the 
vocabulary  of  the  Russian  miners. 

At  Uspensk,  which  is  situated  to  the  east  of  the  foundries  of  Lugan,  eleven 
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seams  of  coal  are  known,  but  of  these  only  three  are  now  worked,  viz.  from  four- 
teen inches  to  three  feet  thick  each,  the  remainder  being  thin,  impure  and  profit- 
less. These  beds  are  subordinate  to  grits,  schists  and  limestones,  and  among  the 
fossils  of  the  latter  we  perceived  both  the  Spirifer  Mosquensis  and  the  Cheetetes 
radians,  thus  proving  beyond  a doubt  that  the  coal  is  included  in  the  central  mem- 
ber of  the  carboniferous  limestone,  and  superior  to  the  rocks  of  the  Lower  Donetz 
and  Krinka,  and  to  the  great  limestone  of  Karakuba.  The  prevailing  strike  is  east 
and  by  south,  west  and  by  north,  and  the  dip  is  usually  to  the  north  and  by  east, 
at  very  high  angles,  viz.  50°  to  60°.  Some  of  the  seams  of  coal  thin  out,  when 
followed  downwards  to  a depth  of  thirty  fathoms,  in  the  same  way  as  has  been 
observed  in  the  coal-field  of  Coalbrook  Dale,  where  such  wedging-out  is  termed  a 
“ Simon  fault  ” K In  general  the  roofs  of  the  coal  are  grits  and  sandstones,  and 
their  floors  are  composed  of  shale  ; but  in  one  instance  the  roof  is  a bed  of  Spirifer 
and  Encrinite  limestone,  and  in  another  a clunch  or  clay.  Many  plants  occur, 
chiefly  in  the  schist  and  clunch,  and  among  them  are  numerous  Ferns  as  well  as 
Stigmatise.  The  coal  of  Uspensk  being  extracted  on  the  sides  of  the  hills  high 
above  the  line  of  drainage  of  the  country,  no  steam-engines  have  been  yet  em- 
ployed ; but  when  we  were  there,  the  difficulties  having  increased  with  the  greater 
depth,  a small  twelve-horse  power  machine  had  been  prepared  to  obviate  them.  This 
coal  is  somewhat  of  that  mixed  nature  to  which  we  have  before  alluded,  being  very 
far  fiom  a puie  bituminous  coal ; and  although  it  gives  little  or  no  flame  or  smoke 
compared  with  that  of  Lissitchia-Balka  (the  great  mine  of  the  region),  it  is  very 
useful  in  forging  iron,  and  contains  so  much  of  bitumen  as  to  set  well  and  coagu- 
late when  heated. 

The  natural  sections  presented  by  the  hills  on  the  north  of  the  Alkovaia,  between 
Uspensk  and  Lugan,  are  singularly  instructive  in  presenting  a succession  of  highly 
inclined  strata  of  the  Carboniferous  system,  one  of  the  depressions  between  the 
ridges  being  filled  with  a small  basin  of  chalk  which  is  unconformable,  as  ex- 
pressed in  PI.  I.  fig.  10 ; and  finally,  the  carboniferous  sandstones  subsiding  in 
their  progress  to  the  north,  are  covered  by  the  vast  and  thick  development  of  chalk 
in  which  the  Lugan  iron-foundries  are  placed. 

1 See  the  memoir  of  Mr.  Prestwich  on  the  coal-field  of  Coalbrook  Dale  (Geol.  Trans,  vol.  v.  p.  413.), 
one  of  the  most  valuable  pictures  of  the  underground  relations  of  a highly  complicated  coal-field  which 
has  ever  been  communicated  to  the  public.  A brief  account  of  this  field  is  also  given  in  the  “ Silurian 
System”  of  Mr.  Murchison,  p.  99. 
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Imperial  Coal-works  of  Lissitchia-Balka. — A long  and  narrow  promontory, 
subtended  by  the  Donetz,  and  extending  to  Privolnoe  on  the  north-north-west,  is 
composed  of  carbonaceous  masses,  the  chief  strike  of  which  is  in  that  direction, 
and  therefore  oblique  to  the  prevalent  bearing  of  the  other  masses  which  have  been 
described  (see  Map).  At  Verknie,  to  the  north  of  the  great  iron-foundries  or 
Zavod  of  Lugan,  the  carboniferous  strata  emerge  from  beneath  the  cretaceous 
deposits,  the  relations  of  which  will  be  hereafter  described.  Upcasts,  similar 
indeed  to  those  displayed  near  Uspensk,  are  exhibited  in  ascending  the  Donetz, 
and  they  constitute  the  nucleus  of  the  hills  on  the  right  or  west  bank  of  that  river. 
The  existence  of  coals  has  been  proved  at  three  or  four  localities,  but  the  site 
where  the  best  seams  were  formerly  discovered  by  Mr.  Gascoigne,  and  where  he 
commenced  the  chief  Imperial  works,  is  at  a spot  called  Lissitchia-Balka,  or 
“ Fox  Dingle,”  near  the  end  of  the  promontory  alluded  to.  Deep  ravines  which 
open  out  into  the  valley  of  the  Donetz  had  here  laid  bare  those  natural  outcrops 
of  coal,  which  led  to  the  present  extended  works.  This  spot,  about  thirty  versts 
north-east  of  Bachmuth,  is  now  the  centre  of  a flourishing  establishment,  producing 
a considerable  quantity  of  coal,  the  greater  part  of  which  is  used  in  the  manufac- 
ture of  iron  at  the  forges  of  Lugan. 

The  works  at  this  place  have  shown  that  the  strata  fold  round,  to  some  extent, 
in  the  form  of  a dome  of  elevation,  dipping  to  the  east,  south  and  west,  but  the 
present  levels  are  driven  upon  the  easterly  dip  or  towards  the  river  Donetz,  to 
which  they  incline  at  about  18°.  A ravine,  however,  which  opens  out  to  the  north, 
exposes  the  beds  in  very  highly  inclined  positions  with  a disturbed  strike,  in  parts 
vertical,  and  the  dip  even  quite  reversed.  Ascending  from  the  river  banks  by 
this  ravine,  we  saw  in  succession  highly  inclined  beds  of  limestone,  clunch,  sand- 
stone and  coal,  each  of  which  were  well  known  to  the  superintendent  who  ac- 
companied us,  as  being  identical  with  some  of  those  which  are  explored  in  the 
works  beneath  and  on  the  regular  dip. 

Including  small  and  profitless  layers,  not  less  than  thirteen  seams  of  coal  are 
passed  through  in  the  shafts  at  Lissitchia-Balka,  seven  of  which  are  extracted  for 
use  ; the  greater  part  of  the  coal  is  of  fair  quality,  and  some  exceedingly  good. 
The  larger  portion  may  be  called  bituminous  coal,  as  it  cements  together  in  the  fire, 
gives  much  flame  and  smoke,  and  serves  for  reverberating  furnaces.  Argillaceous 
schist  and  slate  clay  (clunch  and  clod)  abound  in  great  thicknesses,  and  although 
some  of  the  beds  contain  small  nodules  of  argillaceous  iron-ore,  with  a septarian 
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structure,  it  does  not  appear  that  these  concretions  are  numerous  enough  to  in- 
duce the  Russian  miners  to  use  them.  All  the  best  iron  manufactured  in  the 
Imperial  Zavods  is  brought  from  the  Ural  chain  and  its  flanks  h In  order  to  dry 
the  upper  portion  of  these  mines,  a noble  adit,  nearly  seven  feet  high,  resembling 
in  its  dimensions  one  of  the  ancient  mining  conduits  of  the  Romans,  is  now  nearly 
completed,  and  we  ascended  it  from  its  outlet  at  the  mouth  of  one  of  the  chief  ra- 
vines, examining  the  bands  of  sandstone  and  shale  along  the  sides.  Anxious  to 
explore  still  lower  strata  than  those  which  will  be  drained  by  this  adit,  General 
Tcheffkine  has  resolved  to  sink  yet  deeper  shafts,  and  then  to  dry  the  lower  mines 
by  a steam-engine,  which  was  almost  finished  when  we  left  the  place. 

The  fossil  contents  of  the  limestone  which  alternate  with  these  coal-seams,  prove 
most  clearly  that  the  whole  occur  upon  the  same  geological  horizon  as  those  which 
are  the  most  productive  of  coal  throughout  the  other  parts  of  this  region,  viz.  the 
middle  carboniferous  or  Moscow  limestone  ; for  the  engineers  had  collected  a suite 
of  the  fossils  characterizing  each  stratum,  to  illustrate  a carefully  drawn  vertical 
section  prepared  by  them,  of  which  the  opposite  woodcut  is  a reduced  copy  . 

We  thus  had  the  means  of  naming  each  species  on  the  spot,  and  in  presence  of  the 
persons  who  had  actually  seen  it  in  its  place  in  the  coal-shafts,  and  this  scrutiny 
convinced  us,  that  the  whole  of  the  great  mass  here  passed  through  is  the  repre- 
sentative of  the  central  or  Moscow  limestone.  The  Spirifer  Mosquensis,  for  example, 
so  characteristic  of  that  zone,  and  which  we  have  never  found  associated  with  the 
Productus  giganteus  of  the  lowest  limestone,  here  ranges  from  one  of  the  upper 
beds  of  limestone  to  the  very  lowest  calcareous  bed  of  the  annexed  list.  The 
Productus  antiquatus,  so  characteristic  of  the  mountain  limestone  of  Britain,  and 
indeed  of  Western  Europe  generally,  is  found  in  the  uppermost  fossil  beds,  where 
it  is  associated  with  an  Orthis  and  the  small  Trilobite  Otarion  Eichwaldi  (Fisch.), 
and  again  the  same  characteristic  fossil  occurs  in  argillaceous  beds  above  the  main 
coal,  where  it  is  accompanied  by  a small  Productus,  Orthis,  Bellerophon,  Turritella, 

1 The  profusion  of  fine  magnetic  iron-ore  in  the  Ural  Mountains,  and  the  immense  quantities  of  the 
less  valuable  hydrate  of  iron  which  is  spread  out  at  intervals  near  the  surface  in  the  low  countries  of 
Russia,  render  it  almost  useless  for  the  miner  yet  to  think  of  working  clay-iron  ores,  even  though  they 
occur,  like  those  of  Lissitchia-Balka,  in  association  with  coal  and  limestone. 

2 The  opposite  detailed  section  of  the  strata  furnished  to  us  by  the  Russian  miners,  was  prepared  by 
order  of  the  Imperial  Administration  of  Mines,  whose  intentions  were  completely  carried  out  through  the 
agency  of  Colonel  Bethman,  the  director  of  the  Zavod  of  Lugan,  and  mining  chief  of  this  country,  with 
the  aid  of  our  friend  Major  TeplofF,  and  the  director  of  the  coal-mines  Captain  Smirnoff. 
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Clunch-clay,  with  a thin  seam  of  coal., . 


Coal : uppermost  bed  worked.  . 


Trace  of  coal.. 


Schist,  with  thin  course  of  coal.. . 


Main  coal. . 


Splent-coal,  with  argillaceous  schist. 


Coal  (in  work) 

Cherry-coal  (not  worked) 

Coal  (pyritous  and  fetid) 

Thin  course  of  coal,  with  clay  and  schist. 


( Argillaceous  beds. 


| Shale. 


Limestone,  in  parts  ferruginous,  with  shale,  and  Spirt- 
fer  Mosquensis,  Or  this  lata,  Productus  antiquatus, 
[Corals  and  small  Trilobites. 


Sandstone  and  grit. 
Schist. 


Schist. 

Grit. 

Shale  and  schist. 

Grit. 

Schist. 

Sandstone  and  grit. 

Argillaceous  beds,  with  bands  of  grit. 
Sandstone  and  grit. 

Grit. 

I Shale. 


1 Sandstone,  grit  and  shale,  &c. 

1 Grit  and  shale. 

] Shale. 

Limestone  and  grit.  [ Bellerophon , Nautilus,  &c. 

Shale,  with  Productus  antiquatus,  Orthis  planissima, 

Shale. 

Limestone. 

Grit. 


Limestone  and  shale,  with  Spirifer  Mosquensis,  Pec- 
ten,  Retcpora,  &c. 


I Grit. 

I Schist. 

| Limestone,  with  Pecten,  Retepora,  &c. 


f Schist. 

Shale. 

Grit  and  schist. 
Thin  limestone. 
Schists. 


Flagstones  and  compact  sandstones. 


Lowest  coal,  divided  by  shale. 


j Argillaceous  schist. 

Limestone,  with  Spi rif.  Mosquensis,  Euomphalus,8cc . 
Schists  and  shale.  - 

1 Sandstone  and  grit,  with  many  plants  : base  ot  section. 
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Pecten  and  Nautilus.  In  the  limestone  and  slate-clay  above  the  splent  coal,  the 
Spirifer  Mosquensis  is  again  seen,  associated  with  a Pecten,  a Retepora  and  other 
flexible  Polypifers ; and  lastly,  in  the  limestone  overlying  the  lowest  coal,  this 
shell  is  again  found,  together  with  the  Euomphalus  Baeri,  n.  s.  (Eichw.). 

Of  the  plants  we  have  not  the  means  of  speaking  with  the  same  precision,  not 
having  brought  away  good  specimens  ; but  we  are  certain  that  many  of  the  forms 
of  Equiseti,  Calamites,  Sigillaria  and  Ferns  which  we  saw  are  identical  with  species 
common  to  the  coal  formations  of  Western  Europe. 

The  section  of  Lissitchia-Balka  proves  to  us,  that  in  a vertical  depth  of  near 
900  English  feet,  the  united  thickness  of  the  coal-seams  is  upwards  of  thirty  feet ; 
of  the  limestones,  near  fifty ; of  the  grits  and  sandstones,  above  200  ; whilst  the 
argillaceous  beds,  which  vary  in  quality  from  the  clunch  to  the  clod  of  the  miners 
(or  slate-clay,  schist,  shale  of  the  mineralogist),  amount  to  near  600  feet. 

These  lithological  statistics  are  of  theoretical  as  well  as  of  practical  value,  for 
they  enable  us  to  speculate  on  the  conditions  under  which  the  coal  was  accumu- 
lated, whilst  they  teach  us  how,  with  varying  lithological  and  organic  contents, 
the  same  beds,  in  different  parts  of  the  globe,  assume  such  very  different  aspects. 
Seeing  the  argillaceous  schists,  shale,  sandstone  and  grit,  which  here  alternate 
with  the  coal,  and  the  frequency  and  dimensions  of  the  coal-seams,  any  practical 
collier  from  the  best-worked  tracts,  even  of  the  British  Isles,  who  had  not  studied 
fossil  remains,  might  be  convinced  that  these  shafts  were  sunk  in  the  coal- 
measures,  the  “ Terrain  Houiller  ” of  the  French  ; and  still  more  closely  would  he 
cling  to  this  belief,  when  he  saw  that  the  forms  of  the  plants  were  identical  with 
those  to  which  he  had  been  accustomed  in  his  own  coal-fields,  imbedded  in  similar 
clod,  clunch,  sandstone  and  grit.  Yet  would  he  have  erred  in  classification,  to 
the  extent  of  one  great  and  important  member  of  the  geological  scale,  for  the  bands 
of  limestone  and  calcareous  shale  which  alternate  with  this  great  argillo- carbon- 
aceous mass,  inform  us  without  any  doubt,  that  all  these  accumulations  (unlike 
those  of  our  upper  coal-fields,  in  which  marine  exuviae  are  either  absent  or  ex- 
ceedingly rare,)  were  deposited  under  the  sea.  From  the  top  to  the  bottom  of 
the  section,  we  find  unequivocal  remains  of  marine  animals,  many  being,  indeed, 
identical  with  those  which  abound  in  the  great  limestone  that  forms  the  support  of 
the  coal-fields  of  the  British  Isles.  In  the  western  dales  and  moors  of  Yorkshire, 
Durham  and  Northumberland,  there  also  exist,  it  is  true,  certain  beds  of  coal  in 
the  lower  or  marine  members  of  the  Carboniferous  system,  but  they  are  not  by 
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any  means  so  rich  in  coal,  coal-shale  and  plants,  as  this  Russian  deposit,  which 
is  the  more  remarkable  per  se,  when  compared  with  the  strata  of  the  same  age 
previously  described  in  the  basin  of  Moscow,  where  there  is  not  a trace  of  car- 
bonaceous matter  or  black  shale  in  deposits  containing  the  same  species  of 
Spirifer  and  Productus.  Instead  of  the  grey  and  dark  bituminous  limestones 
of  this  southern  tract,  the  whole  calcareous  mass  around  Moscow,  and  extend- 
ing to  near  Archangel,  is,  as  we  have  before  shown,  a pure  white  limestone, 
with  some  inosculating  hands  of  magnesian  character,  and  also  of  red  and 
green  marls  and  sands.  In  the  Valdai  Hills  and  in  the  governments  of  Tula 
and  Kaluga,  coal,  on  the  contrary,  is  found  only  in  strata  beneath  the  lowest 
zone  of  carboniferous  limestone,  as  in  Berwickshire  in  the  British  Isles  ; whilst 
in  the  south  of  Russia  we  are  as  yet  unacquainted  with  any  notable  seam  of  coal 
so  low  in  the  system,  unless  it  be  the  anthracites  of  Popofskoe  and  the  Lower 
Donetz. 

The  tabular  view,  therefore,  which  we  have  prepared  and  annexed  to  the  Map, 
and  which  exhibits  on  one  side  of  the  coloured  scale  a central  mass  of  pure 
limestone  (Moscow),  graduating  on  the  other  side  into  a series  of  shale  and 
grit,  with  thin  courses  of  limestone  (Donetz),  conveys  a true  picture  of  the  great 
difference  in  composition  between  the  same  carboniferous  masses  in  the  northern 
and  southern  regions  of  Russia. 

In  regard  to  the  theory  of  the  origin  of  coal,  which  has  of  late  attracted  so  much 
the  attention  of  English  geologists,  the  sections  of  Lissitchia-Balka  and  of  the 
southern  regions  of  Russia  assure  us,  that  the  hypothesis  of  the  formation  of  coal- 
beds by  masses  of  vegetation,  and  the  ground  on  which  they  grew  having  subsided 
in  situ  (the  truth  of  the  application  of  which  to  some  coal-basins  we  do  not  dispute), 
cannot  be  applied  to  the  cases  in  question,  any  more  than  to  the  pure  marine  coal- 
beds of  the  northern  districts  of  Northumberland,  and  the  north-western  parts  of 
Yorkshire,  &c.  It  is  true,  indeed,  that  several  of  the  seams  of  coal  at  Lissitchia- 
Balka  have  a sub-stratum  of  argillaceous  schist,  and  that  perchance  these  sub- 
strata might  be  identified  lithologically  with  the  bottom  or  fire-clay  of  the  observers 
who  support  that  view.  But  what  does  this  prove  ? Supposing  even  that  it  was 
a creeping  plant  that  grew  upon  the  spot,  is  the  Stigmaria  ficoides  alone  there  ? 
By  no  means,  for  we  meet  with  a confused  assemblage  of  many  terrestrial  plants 
both  above  and  below  the  coal-seams ; whilst  from  the  uppermost  to  the  lowest 
bed,  throughout  a thickness  of  about  800  feet,  the  shells  are  exclusively  of  marine 
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origin.  What  then  does  the  finely  levigated  shale  or  clunch,  which  is  the  sup- 
port of  the  coal-seams,  indicate,  but  that  in  those  periods  when  the  bottom  of  the 
sea  was  spread  over  with  the  detritus  of  matted  and  broken  plants,  washed  into  it 
by  inundations  or  freshes  of  former  rivers,  that  the  heavier  earthy  matters  which 
accompanied  such  accumulations  (in  the  same  way  as  in  the  floating  islands  or 
snags  of  the  great  American  rivers),  sank  to  the  bottom,  whilst  the  lighter  plants 
floated,  and  formed  the  upper  stratum  ? 

The  plants  thus  left  upon  the  muddy  slime  which  had  either  been  drifted  with 
them  or  derived  from  the  destruction  of  the  lands  on  which  they  grew,  were  sub- 
sequently covered  by  other  sediment,  sometimes  in  the  form  of  siliceous  sand,  at 
other  times  of  argillaceous  matter  impregnated  by  calcareous  springs,  thus  account- 
ing to  us  for  the  varied  nature  of  the  roofs  of  the  coal-seams,  which  consist  of  grit, 
sandstone,  or  limestone,  according  to  the  condition  of  the  water  which  succeeded 
the  deposit  of  each  layer  of  vegetable  and  earthy  matter.  We  may,  however,  ex- 
press our  belief,  that  here  as  elsewhere  some  of  the  coal  which  is  found  in  strata 
alternating  with  marine  deposits,  may  have  resulted  from  the  washing  away  and 
the  entombing  at  shoit  distances  from  their  original  site,  of  the  low  jungle  edges 
of  tropical  islands ; in  other  words,  by  the  sinking  into  the  adjacent  sea  of  floating 
masses  of  matted  earth  and  plants. 

Strata  overlying  the  Carboniferous  Rocks. — Before  we  quit  the  consideration  of 
this  productive  coal  tract,  we  would  invite  our  successors  who  may  have  more 
time  at  their  disposal  than  we  had  (for  the  summer  was  past  when  we  quitted  Lis- 
sitchia-Balka),  to  examine  well  the  succession  of  strata  between  that  place  and 
Bachmuth.  Even  in  our  rapid  movements,  however,  we  saw  enough  to  convince 
us  that  the  carboniferous  strata  of  the  promontory  of  Lissitchia-Balka  fold  over 
and  dipping  to  the  west  and  south,  disappear  beneath  other  peculiar  limestones, 
whilst  these  again  (PI.  I.  fig.  3.)  descend  into  the  vale  of  Bachmuth,  and  pass 
conformably  under  red  marl,  limestone,  sandstone  and  gypsum. 

In  leaving  the  coal  country  of  Lissitchia-Balka  and  in  passing  to  Bachmuth,  we 
found  the  series  overlying  the  Carboniferous  promontory  near  the  village  of  Bie- 
lagorskaya  to  consist,  in  ascending  order,  of — 1.  Yellowish  sandy  magnesian  flag- 
like limestone,  with  flattened  siliceous  concretions  and  casts  of  Aviculse.  2.  Yel- 
lowish and  brown  sandstone,  with  concretions.  3.  Massive  gypsum.  4.  Limestone 
of  much  lighter  colour  than  any  of  the  adjacent  carboniferous  region,  in  parts 
cavernous  and  tufaceous,  in  parts  sandy  and  magnesian,  with  some  green  grains 
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This  thin-bedded  rock,  though  absolutely  subordinate  to  white  and  other  marls 
with  gypsum,  contains  small  Producti  very  analogous  to  fossils  of  the  Zechstein  ; 
one,  indeed,  having  since  been  identified  by  Mr.  J.  Sowerby  with  the  P.  horridus 
of  the  English  magnesian  limestone,  whilst  another  shell  is  undistinguishable  from 
the  Leptcena  sarcinulata  of  the  Carboniferous  rocks.  5.  White  and  grey  marl- 
stone  in  layers  with  gypsum.  6.  Red  and  brown  marl  and  gritty  sandstone,  inter- 
laced with  gypseous  flags  and  pure  white  gypsum.  7.  Coarse  pebbly  calcareous 
deposit  (see  PL  I.  fig.  3.) : these  beds  are  exposed  in  a succession  of  low  hills 
within  the  distance  of  three  versts,  and  they  all  plunge  westwards  and  form  the 
eastern  side  of  the  vale  of  Bachmuth. 

We  have  no  doubt  that  this  red  and  yellow  group  represents  as  a whole  the 
Permian  system  hereafter  to  be  described,  and  we  trust  that  future  geologists  will 
be  enabled  to  give  other  and  more  detailed  sections,  showing  the  exact  manner  in 
which  the  carboniferous  strata  pass  upwards  into  that  deposit,  which  occupies  the 
valley  of  Bachmuth  and  its  slopes  '. 

Outliers  of  the  Carboniferous  Rocks  at  and  around  Petrofskaya,  8fe.  fyc. — Besides 
the  great  southern  coal  tract,  carboniferous  strata  associated  with  limestones  similar 
to  those  we  have  described,  are  visible  about  two  versts  to  the  west  of  the  military 
colony  of  Petrofskaya  on  the  right  bank  of  the  Upper  Donetz. 

The  intervening  country  between  Bachmuth  and  this  spot  is  occupied  by  over- 
lying  red  sandstone  (Permian?),  Jurassic  rocks,  chalk,  &c.  The  coal  strata  which 
we  examined  at  this  spot  are  exposed  in  a ravine  at  a slight  elevation  above  the 
Donetz  and  its  tributaries,  and  are  overlaid  by  incoherent  materials  of  reddish  sand 

1 In  reference  to  this  section,  we  must  state  that  we  urged  our  friend  Major  Teploff,  who  accompanied 
us,  to  endeavour  to  work  out  this  point  upon  returning  to  his  station.  In  the  mean  time  it  may  be  ob- 
served, that  in  a memoir  illustrated  by  a small  map  and  several  sections,  published  in  the  Russian  edition 
of  the  ‘ Journal  des  Mines,’  1838,  Capt.  Ivanitzki  has  described  the  environs  of  Bachmuth.  We  feel  con- 
fident that  many  of  the  red  rocks  near  Bachmuth,  with  gypsum,  conglomerate,  &c.,  which  he  referred  to 
the  Keuper  and  Red  Sandstone,  constitute  an  integral  part  of  the  Permian  system.  Indeed  our  section 
above  proves  that  they  are  intimately  connected  with  the  limestones  with  Producti  we  have  just  de- 
scribed. The  sections  of  Capt.  Ivanitzki  exhibit  alternations  of  limestone  with  green  and  red  clays, 
gypsum,  &c„  on  the  banks  of  the  Kolima,  a tributary  of  the  Bachmutka.  Other  beds  of  his  “ marnes 
irisees”  consist  of  large  concretions  of  gypsum,  subordinate  to  red  and  green  argillaceous  marl ; and  again, 
other  strata,  which  are  horizontal  as  well  as  curved  and  highly  inclined,  and  which  occur  on  the  Donetz, 
Soukaia-plotiva  and  Bachmutka  rivers,  are  red,  greyish,  and  ferruginous  grits  and  conglomerates,  sands, 
argillaceous  marls  and  clays,  calciferous  grits  (macigno).  The  whole,  in  short,  is  a lithological  epitome 
of  the  great  Permian  system  hereafter  to  be  described. 


116 


GENERAL  RELATIONS  OF  THE  SOUTHERN  COAL  TRACTS. 


and  clay.  The  following  succession  of  beds  is  developed  in  ascending  order,  dip- 
ping to  the  north-west  at  angles  of  which  45°  may  be  taken  as  the  average  : 

1.  Highly  bituminous,  black,  subcrystalline  limestone,  in  which  no  fossils  were  observed  (this  rock  has  an 

altered  aspect). 

2.  Ferruginous  shale  with  some  ironstone,  &c. 

3.  Thick-bedded,  mottled,  subconcretionary  compact  limestone,  in  parts  of  light  grey,  in  others  of  dark 

bluish  grey  colours,  of  scaly  conchoidal  fracture,  passing  here  and  there  into  a ferruginous  “ lumachelli.” 

In  this  limestone  Lieut.  Vasilief,  of  the  Mining  Corps,  who  was  stationed  here 
and  obligingly  explained  the  section  to  us,  had  collected  many  fossils,  some  of 
which  are  identical  with  species  which  abound  in  the  southern  tracts. 

4.  Sandstone  and  shale,  with  impure  iron  ores. 

5.  Coal,  subordinate  to  beds  of  bluish  shale  or  argillaceous  schist,  formerly  worked  by  a shallow  shaft  eight 

toises  deep,  but  now  abandoned  on  account  of  the  influx  of  water.  This  coal  is  about  two  feet  thick 

and  approaches  in  quality  to  Cannel  coal. 

6.  Great  developement  of  ferruginous  sandstone,  occasionally  pebbly,  with  traces  of  carbonaceous  matter. 

7.  Upper  coal-beds,  consisting  of  three  seams  of  small  thickness,  alternating  with  shale  and  worked  by 

shafts,  six  and  ten  toises  deep,  but  now  almost  abandoned. 

8.  Ferruginous  sandstone  and  shale. 

These  coal-seams  of  Petrofskaya  having  been  worked  in  the  most  simple  manner 
only,  and  at  little  or  no  expense,  it  is  difficult  to  say  to  what  account  they  may 
eventually  be  turned,  for  the  small  seams  alluded  to,  have  been  extracted  for  the 
use  of  the  military  village  only,  and  the  whole  force  employed,  with  the  exception 
of  the  engineer,  consisted  of  a few  soldiers,  placed  under  his  orders  at  intervals  by 
way  of  punishment. 

As  coal  has  been  discovered  at  Gussadofka  four  versts  north,  and  at  Dimitrofka 
fifteen  versts  to  the  south  of  Petrofskaya,  it  would  appear  (whatever  may  be  the  na- 
ture of  the  overlying  deposits)  that  coal-hearing  strata  constitute  the  fundamental 
rocks  of  this  region. 

With  the  improved  culture,  however,  introduced  by  the  military  colonies,  and 
the  rapid  rise  into  commercial  and  manufacturing  importance  of  the  city  of  Khar- 
kof,  nearly  100  versts  to  the  north  of  these  coal-beds,  it  is  highly  probable  that 
the  tract  around  Petrofskaya  may  eventually  be  brought  into  notice.  It  would, 
indeed,  be  highly  desirable  that  the  Imperial  Government  should  direct  researches 
to  be  made  between  the  known  outcrops  of  coal  and  the  city  of  Kharkof,  as  the 
carbonaceous  masses  may  extend  northwards  and  be  found  at  moderate  depths  be- 
neath the  cretaceous  rocks  of  that  government.  It  is  right,  however,  to  bear  in 
mind,  that  the  coal  strata  of  Petrofskaya  are  in  a highly  dislocated  condition,  with 
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a strike  from  north-north-east  to  south-south-west  (almost  at  right  angles  to  the 
prevailing  direction  of  the  great  adjacent  coal  tracts),  and  with  a dip  to  the  north- 
west; which  inclination,  if  continued,  would  occasion  them  to  be  soon  buried  at 
unattainable  depths  beneath  the  younger  rocks  on  the  north.  But  should  this 
prove  to  be  the  case,  and  that  the  coal  near  Petrofskaya  is  merely  at  the  surface 
through  local  upcasts,  still  the  area  over  which  it  has  been  already  seen,  and  its 
good  quality,  may  induce  the  Imperial  Government  to  prosecute  the  works  imme- 
diately around  Petrofskaya  in  a scientific  and  vigorous  manner. 

General  relations  and  economical  importance  of  the  Southern  Carboniferous  Tracts. 
In  taking  leave  of  the  southern  coal  country,  we  may  be  permitted  to  offer  a few 
observations  as  to  the  relative  produce  of  its  different  parts,  and  of  the  capabilities 
which  it  seems  to  afford  of  future  economical  development. 

The  crystalline  and  granitic  rocks  which  form  the  nucleus  of  the  whole  region 
being  well  exposed  between  the  Dnieper  and  the  Kalmiuss,  on  the  banks  of  the 
river  Voltchia,  we  have  the  clearest  proofs  that  the  carbonaceous  strata,  in  their 
extension  to  the  west  and  north-west,  dwindle  to  thin  zones  which  rest  upon  these 
older  rocks.  In  these  tracts  the  limestones  and  shales  disappear  and  the  few  traces 
of  coal  are  associated  with  sandstone  and  grit.  All  endeavours,  therefore,  to  find 
coal  in  the  drainage  of  the  Dnieper,  or  within  portable  distances  of  that  great 
river,  so  as  to  be  of  use  to  the  manufacturers  of  Odessa  or  conveyed  at  small  ex- 
pense to  the  Black  Sea,  must  be  futile. 

Towards  the  south-east,  however,  the  Kalmiuss,  as  previously  stated,  exposes 
a succession  of  limestones,  grits,  shales,  with  some  coal.  As  no  works  worthy 
of  notice  have  yet  been  opened  in  this  tract,  it  may  seem  presumptuous  in  us  to 
offer  any  opinion  respecting  its  mercantile  value,  but  judging  from  the  few  traces 
which  there  occur  of  any  considerable  quantity  of  vegetable  remains,  and  also  from 
the  very  small  developement  of  the  seams,  as  well  as  from  the  nature  of  the  coal 
itself  (with  the  single  exception  of  Alexandrofsk),  we  should  be  disposed  to  think, 
that  few  portions  of  the  tracts  watered  by  the  Kalmiuss  or  its  tributary  brooks,  will 
be  found  to  contain  sufficient  carbonaceous  matter  to  lead  to  works  of  any  utility, 
beyond  the  mere  supply  of  the  adjacent  inhabitants. 

We  have  heard  that  the  researches  undertaken  by  the  Russian  engineers,  and 
particularly  those  made  under  the  auspices  of  M.  Anatole  Demidoff  and  conducted 
by  M.  Le  Play,  have  afforded  a similar  conclusion,  drawn  not  merely  like  our 
own,  from  what  could  be  detected  in  natural  outcrops  and  a few  artificial  openings, 
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but  also  from  borings  at  numerous  points,  as  well  as  from  the  analysis  of  the  coal- 
seams  discovered. 

To  the  east,  however,  of  the  north  and  south  parallel  in  which  the  Kalmiuss 
flows,  the  carbonaceous  matter  increases  considerably  with  the  augmentation  of 
masses  of  shale  with  limestone  ; and  we  think  that  the  whole  of  the  ridges  south  of 
Bachmuth,  and  on  the  east  bank  of  the  Toretz  (the  mines  of  Jeleznoe  (p.  103)  afford 
a good  illustration),  are  well  worthy  of  being  largely  excavated  and  carefully 
examined  ; for  from  the  elevation  of  the  hills  it  is  evident,  that  in  many  of  these 
places  the  mines  could  be  drained  by  adits,  at  a small  expense.  In  their  exten- 
sion to  the  south-east,  the  strata,  becoming  highly  arenaceous  and  argillaceous, 
lose  at  the  same  time  their  carbonaceous  and  calcareous  features,  thin  courses  of 
limestone  only  being  apparent ; and  with  this  lithological  change  the  coal  seams, 
diminishing  in  number,  become  gradually  anthracitic,  until  they  acquire  in  some 
parts  the  characters  of  true  anthracite.  This  tract,  particularly  its  south-eastern- 
most angle,  may,  we  presume,  prove  of  still  greater  economical  value  than  the 
district  of  the  loretz,  both  on  account  of  the  good  quality  of  the  anthracite  and 
its  comparative  proximity  to  the  Sea  of  Azof;  whilst  the  same  physical  features, 
viz.  broad  undulatory  ridges  high  above  the  drainage,  will  equally  facilitate  for  some 
time  the  desiccation  of  the  mines,  without  rendering  steam-engines  necessary. 

By  far  the  richest  portion,  however,  of  the  coal  region,  is  the  north-eastern 
district,  parts  of  which  we  have  described  at  Uspensk  and  Lissitchia-Balka,  and 
which  is  distinguished  by  some  of  the  many  anticlinal  ridges  into  which  this  coal 
tract  has  been  thrown.  The  strata  plunging  to  the  east  and  north  are  lost  beneath 
the  chalk,  and  to  the  south-west  they  pass  beneath  younger  rocks,  including  the 
equivalents  of  the  Zechstein.  It  is,  however,  most  important  to  bear  in  mind,  that 
the  most  productive  portion  yet  known,  is  that  which  is  directly  in  contact  with 
the  cretaceous  rocks,  and  hence  we  may  hope,  that  at  some  future  day,  when  the 
coal  shall  have  been  exhausted  on  its  outcrop  or  in  the  ridge  of  Lissitchia-Balka, 
it  will  be  found  beneath  the  adjacent  chalk  on  the  left  bank  of  the  Donetz,  like  the 
coal  under  the  chalk  at  Valenciennes  : and  if  so,  we  venture  to  predict,  in  less 
disturbed  positions  than  in  the  anticlinal  ridges  on  the  right  bank  of  that  river, 
which  are  so  instructively  displayed  between  Lugan  and  Lissitchia-Balka. 

We  do  not  lightly  throw  out  this  anticipation.  Our  acquaintance  with  the  phe- 
nomena in  Russia  and  the  analogies  of  Great  Britain  and  France,  enable  us  to  sup- 
port it.  For  as  the  carbonaceous  matter  increases  in  volume  to  the  north-east 
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what  is  there,  we  ask,  to  prevent  its  extension  beneath  the  ehalk  ? From  our 
experience  in  coal-fields  (that  of  Dudley  is  a beautiful  example),  we  know  that 
thick  beds  of  coal  never  disappear  per  saltum,  and  that  when  followed  and  re- 
gained beneath  contiguous  strata  of  more  recent  age,  the  coal  is  often  in  unbroken 
sheets,  and  is  then  of  higher  commercial  value  than  where  it  has  been  thrown  up 
to  the  surface  by  former  convulsions  of  nature.  Without  such  convulsions,  man, 
it  is  true,  might  have  long  remained  ignorant  of  its  existence,  but  with  increased 
knowledge  he  follows  the  coal  from  its  disturbed  outcrop,  and  is  amply  repaid  by 
finding  it  at  lower  depths  and  often  in  great  and  uniform  masses.  Attention  to 
this  simple  rule  cannot  be  too  strongly  impressed  upon  the  minds  of  the  Russian 
authorities. 

If,  however,  the  working  of  these  coal-mines  beneath  the  cretaceous  rocks  is  a 
problem  not  likely  to  be  solved  in  our  day,  we  may,  at  all  events,  suggest  the  safe 
experiment  of  boring  through  the  masses  to  the  west  of  Lissitchia-Balka,  near 
the  spot  where  the  lowest  beds  of  certain  overlying  deposits  have  been  described. 
If  correct  in  our  belief,  that  such  overlying  strata  are  of  the  age  of  the  mag- 
nesian limestone,  there  is  every  reason  to  conclude,  from  what  we  know  of  the 
general  structure  of  Russia,  that  the  carboniferous  deposits  beneath  them  will 
partake  of  the  same  slight  inclination  ; and  we  need  not  add,  that  if  coal  seams, 
as  productive  as  these  of  Lissitchia-Balka,  were  found  under  such  favourable  cir- 
cumstances and  so  near  to  the  town  of  Bachmuth,  the  discovery  would  be  most 
important.  The  great  impediment  to  the  steady  working  of  these  coal-fields  is 
their  highly  dislocated  and  contorted  condition,  and  we  therefore  repeat,  that  the 
object  of  the  Administration  of  Mines  should  be  pointedly  directed  to  the  establish- 
ment of  works  wherever  the  beds  are  least  disturbed. 

The  process  of  coal-mining  has,  in  fact,  been  the  same  in  the  more  advanced 
tracts  of  Western  Europe.  In  the  olden  times  of  England  no  one  thought  ot 
sinking  for  coal,  except  at  spots  where  the  mineral  cropped  out ; and  we  can  all 
remember  when  those  geologists  who  recommended  a search  after  it  by  pene- 
trating the  magnesian  limestone  (Zechstein)  were  treated  with  derision,  and  yet 
nearly  half  the  fuel  of  London  is  now  extracted  from  strata  in  that  position  The 
day  may  therefore  come  when  the  old  works  of  Lissitchia-Balka  having  been  ex- 
hausted, the  coal-mines  of  Bachmuth  shall  render  that  town  most  flourishing. 

But  whether  mining  operations  be  confined,  as  at  present,  to  the  country  where 
the  carboniferous  strata  crop  out,  or  hereafter  extended  by  deeper  shafts  to  other 

r 2 


120 


CONCLUSION. 


contiguous  tracts,  it  is  obvious  that  there  exists  in  this  region  a quantity  of  coal 
of  good  and  fair  quality,  which,  if  opened  out  with  spirit  and  industry,  will  tho- 
roughly justify  the  anticipation  of  Peter  the  Great,  that  it  would  benefit  his  de- 
scendants. Quantitative  results,  however,  can  only  be  measured  by  succeeding 
ages,  when  it  may  suit  the  interests  of  Russia  to  render  the  country  in  which  the 
coal  and  limestone  abound,  the  seat  of  mines  and  manufactures.  In  the  mean 
time,  though  we  have  no  desire  to  raise  delusive  hopes,  and  though  we  believe 
that  this  region  will  never  be  found  to  contain  the  same  amount  of  mineral  as 
any  one  of  the  productive  tracts  of  Western  Europe  and  America,  we  are  justified 
in  saying,  that  where  steam-engines  are  not  used  (and  with  the  exception  of  a 
small  one  at  Lissitehia-Balka  they  are  unknown)  any  coal-field  must  be  considered 
in  a virgin  state  when  compared  with  the  great  carboniferous  deposits  of  other 
countries.  In  the  British  Isles,  at  all  events,  we  may  affirm,  that  if  no  coals  were 
extracted,  except  those  which  could  be  procured  without  the  aid  of  steam,  the 
natural  supply  would  sink  at  once  to  a thousandth  part  of  its  present  extent, 
and  with  this  defalcation,  Great  Britain  might  quickly  relapse  into  her  condition 
of  four  centuries  ago,  little  differing  from  that  of  the  tracts  in  Southern  Russia 
which  we  have  been  considering,  and  which  at  present  are  almost  exclusively 
occupied  by  an  agricultural  people. 

Having  now  described  all  the  carboniferous  districts  in  the  central  and  southern 
regions,  we  will  next  give  a brief  sketch  of  the  deposits  of  this  age  on  the  western 
flanks  of  the  Ural,  and  then  terminate  our  account  of  the  Carboniferous  system 
of  Russia  by  a general  review  of  its  organic  remains. 


Postscript.— After  the  preceding  pages  were  printed,  we  received  a copy  of  the  Fourth  Volume  of  the  splendid  work 
of  M.  Anatole  Demidoff,  * Voyage  dans  la  Russie  Meridionale,’  which  is  entirely  devoted  to  the  description  of  the 
Carboniferous  region  of  the  Donetz.  M.  Le  Play,  an  eminent  French  engineer,  happily  selected  by  M.  Demidoff  to 
ascertain  the  true  mineral  wealth  of  this  tract,  and  to  describe  its  physical  and  geological  structure,  has  produced 
a work  so  replete  with  well-digested  details,  collected,  not  only  from  observations  of  the  natural  features  of  the 
region  and  the  mines  which  have  already  been  commenced  in  it,  but  also  by  numerous  borings  carried  on  by  him- 
self or  his  assistants  during  a period  of  three  years,  that  the  Imperial  Government  will  doubtless  feel  grateful  to 
the  accomplished  person  who  has  so  liberally  fostered  these  inquiries. 

In  a large  geological  map,  in  which  the  demarcations  of  the  carboniferous  and  crystalline  rocks,  and  also  of  the 
overlying  Secondary  and  Tertiary  deposits  are  given,  M.  Le  Play  has  grouped  under  darker  colours,  such  parts  of  the 
tract  as  are  known  to  be  productive  of  coal,  to  distinguish  them  from  those  in  which  the  mineral  has  not  yet 
been  discovered.  This  method,  doubtlessly,  carries  with  it  a certain  amount  of  information,  but  is  deficient  in 
stratigraphical  meaning,  for  some  of  the  beds  so  marked  are  in  higher  positions  than  others ; in  some  the  coal  is  in- 
terlaced with  limestone,  and  in  others  it  is  almost  entirely  subordinate  to  sandstone  and  shale ; in  one  tract  anthracite 
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exclusively  prevails,  in  another  bituminous  coal.  By  reference,  however,  to  the  explanation,  and,  above  all,  to  an 
admirable  series  of  tables,  this  defect  is  obviated.  These  tables  are,  in  fact,  perfect  models  for  the  practical  mining 
engineer ; they  give  at  one  view  the  direction,  inclination,  thickness  and  quality  of  the  coals  at  each  locality,  also  the 
characters  of  the  associated  strata,  as  well  as  the  state  of  the  works,  and  their  produce  at  each  mine  or  spot  of  trial. 
To  these  is  added  another  set  of  tables,  in  which  the  chemical  analysis  of  the  coals  from  forty-three  different  places 
is  given  by  M.  Malivaud,  another  agent  of  M.  Demidoff. 

Into  such  details,  valuable  as  they  are,  it  was  not  our  province  to  enter,  and  we  will  now,  therefore,  merely  offer 
a few  remarks  explanatory  of  those  points  in  which  our  geological  conclusions  either  agree  or  are  at  variance  with 
those  of  M.  Le  Play. 

We  have  stated  that  the  fossils  which  he  had  brought  to  France,  and  which  we  inspected  before  our  jour- 
neys to  Russia  (1840),  first  led  us  to  believe,  that  the  coal  beds  are  chiefly  subordinate  to  the  carboniferous 
limestone.  Of  this,  indeed,  there  could  be  no  doubt,  for  the  species  were,  to  a great  extent,  the  very  same  as 
those  with  which  we  were  familiar  in  rocks  of  that  age  in  Western  Europe.  On  interrogating  M.  Le  Play, 
however,  we  could  not  ascertain  that  he  had  arrived  at  any  defined  idea  of  a succession  of  strata,  derived  either 
from  the  stratigraphical  order  of  mineral  masses,  or  from  their  imbedded  organic  remains.  In  fact,  he  then 
distinctly  acquainted  us  with  what  has  now  appeared  in  his  work,  that,  owing  to  the  disturbed  and  convoluted 
condition  of  the  strata,  the  want  of  persistency  of  mineral  characters,  and  the  apparent  existence  of  similar  species 
of  shells  throughout  the  series,  it  was  impracticable  to  assign  a base  line  to  the  deposits,  or  to  trace  their 
uppermost  limits,  still  less  a passage  into  any  superior  formation.  Now  as  we  have  ventured  to  effect  these  objects, 
we  will  here  briefly  state  why  we  conceive  M.  Le  Play  did  not  arrive  at  similar  results,  although  he  had  in  his  own 
hands  some  means  of  proof,  which,  through  the  hurried  nature  of  our  visit,  we  never  obtained. 

No  geologist,  however  practised,  can,  we  venture  to  say,  explain  the  structure  of  a part  of  a complicated  distant 
country,  unless  he  has  made  himself  master  iu  undisturbed  tracts,  of  the  succession  of  its  normal  formations. 
Long  as  we  have  been  occupied  in  the  study  of  the  Palaeozoic  rocks,  we  are  confident,  that  had  we  been  thrown 
suddenly  into  the  chain  of  the  Donetz,  and  had  been  desired  at  once  to  unravel  its  complexity,  we  should  have 
reached  no  other  geological  result  than  that  of  M.  Le  Play.  We  had,  however,  by  two  years  of  extensive  compa- 
rative researches,  obtained  an  intimate  acquaintance,  not  only  with  the  older  Palaeozoic  rocks  of  Russia  generally, 
but  in  reference  to  the  Carboniferous  system,  had  convinced  ourselves,  that  throughout  the  enormous  area  over 
which  we  had  traced  it,  the  upper  or  great  coal  formation  of  Western  Europe  was  absent,  and  that  the  calcareous 
or  lower  group,  occupying  the  whole  carboniferous  horizon,  was  by  help  of  certain  fossils  divisible  into  three  stages. 
Again,  we  had  ascertained  by  numerous  sections  on  both  flanks  of  the  Ural  Mountains,  that,  in  becoming  part  of 
a mountain  mass,  this  system,  so  uniform  and  so  peculiar  over  so  vast  a space,  there  put  on  many  of  its  ordinary 
features  so  well  known  to  those  who  have  studied  the  carboniferous  limestone  only  in  the  western  parts  of  Europe. 

We  further  learnt,  that,  in  the  absence  of  any  deposits  to  represent  our  coal-fields,  the  Carboniferous  system 
was  there  succeeded,  in  ascending  order,  by  a vast  series  of  red  and  cupriferous  deposits  to  which  we  have  assigned 
the  name  of  Permian.  It  will  not,  therefore,  be  arrogant  on  our  part  to  say,  that  we  entered  upon  the  examina- 
tion of  the  territory  of  the  Donetz  possessed  of  elements  of  comparison  which  no  previous  travellers  had  acquired. 

Our  task  was,  therefore,  less  difficult.  Knowing  from  the  maps  and  instructions  furnished  to  us  by  the  Admi- 
nistration of  Mines,  that  the  major  axis  of  this  tract  and  the  main  direction  of  the  strata  trend  from  west- 
north-  west  to  east-south-east,  we  resolved,  after  terminating  our  researches  in  Southern  Russia,  to  examine  the 
chain  of  the  Donetz  in  parallel  lines,  transverse  to  its  general  strike,  and,  by  carrying  out  this  scheme,  we  arrived 
at  the  conclusion,  that  the  oldest  member  of  the  series  occupies  its  southern  frontier,  and  that  after  a multitude  of 
flexures  the  central  strata  dip  under  the  upper  Fusulina  limestone,  the  whole  group  being  surmounted  in  the 
valley  of  Bachmuth  by  the  equivalents  of  the  Permian  system. 

Our  readers  will  have  seen  how  much  importance  we  attach  to  the  presence  of  the  large  Pvoductus  giganteus  as 
uniformly  characterizing  (over  vast  regions  in  Russia)  the  lowest  beds  of  the  carboniferous  limestone,  and  we  were 
aware,  as  before  stated,  that  M.  Le  Play  had  collected  this  fossil  in  the  chain  of  the  Donetz,  though  the  exact  loca- 
lity was  unknown  to  us.  We  were,  indeed,  assured  by  Colonel  Olivieri,  that  he  had  found  this  species  in  the  great 
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Scar  limestone,  near  Karakuba,  though  we  did  not  ourselves  detect  it ; and  reasoning  upon  this  fact  together  with 
evidences  of  an  ascending  order  from  south  to  north,  and  by  acquiring  proofs,  unknown  to  previous  geologists,  of 
the  existence  of  upper  members  of  the  series  charged  with  Fusulinse,  we  completed  our  section  by  expressing  our 
belief  in  the  passage  of  the  higher  carboniferous  deposits  into  the  Permian  rocks. 

We  now  learn  from  M.  Le  Play,  that  the  Prodnctus  giganteus,  of  which  he  collected  many  individuals,  occurs 
at  Rubejnoi  on  the  Lower  Donetz,  in  the  southern  part  of  the  region,  and  he  thus  completely  confirms  our  idea  of 
an  ascending  section  from  south  to  north.  Though  at  one  time  at  a short  distance  from  that  spot,  we  unluckily 
did  not  visit  it,  but  M.  Le  Play’s  faithful  detailed  sections  are  quite  sufficient  for  our  purpose  ; for  after  describing 
the  limestone  as  massive  and  important,  he  says,  that  the  mineral  associations  with  it  arc  different  from  those 
limestones  on  the  north,  in  which  many  more  seam  of  coal  occur  than  in  the  strata  of  the  Lower  Donetz. 

in  fact,  the  examination  ol  the  carboniferous  region  of  the  Donetz  is  one  of  the  most  striking  examples  which  can 
be  adduced,  of  the  paramount  importance  to  the  practical  miner,  of  the  close  study  of  organic  remains  in  reference  to 
the  normal  positions  of  the  strata ; for  throughout  deep  sections  in  the  northern  part  of  this  territory,  there  is 
not  a trace  of  the  great  Productus,  whilst  all  the  fossils  of  the  middle  and  upper  strata  are  present.  Any  one, 
therefore,  who  had  felt  as  confident  as  we  do,  that  this  remarkable  fossil  was  as  clear  an  indication  of  a lower  band 
as  the  Spirifer  Mosqnensis  and  Fusulinaa  were  of  an  upper,  could  not  have  doubted  of  the  general  relations  and 
order  of  the  strata  in  the  chain  of  the.  Donetz. 

Nay  more,  the  evidence  now  so  clearly  laid  before  us  by  M.  Le  Play,  in  substantiating  the  value  of  our  strati- 
graphical  tables,  enables  us  also  to  speculate  upon  a parallel  between  the  lowest  anthracitic  beds  of  this  territory 
and  the  lower  coal  of  the  V aldai  Hills,  Tula  and  Kaluga  (p.  71  etseq.).  In  the  south-eastern  limb  of  the  country  of 
the  Donetz,  the  beds  of  anthracite  and  hard  sandstone  and  schist  which  have  a prevailing  northerly  dip,  may 
fairly  be  supposed  to  rise  out,  like  the  thin  coal  of  the  Valdai,  from  beneath  the  limestone  with  great  Producti, 
whilst  the  proximity  of  the  crystalline  axis  of  the  southern  steppes  may  well  account  for  the  indurated  and  meta- 
morphic  character  of  strata  which  we  have  described  under  such  a very  different  lithological  aspect  in  the  Valdai 
Hills  and  in  the  governments  of  Tula  and  Kaluga,  where  they  occur  almost  in  their  original  condition  of  sand 
and  clay,  and  are  far  removed  from  the  influence  of  all  intrusive  rocks. 

Agreeing  in  the  correctness  of  the  general  parallel  which  M.  Le  Play  has  drawn  between  the  carbonife- 
rous deposits  of  the  Donetz  and  the  carboniferous  limestone  of  Great  Britain,  Belgium  and  France,  we  do  not 
believe  that  beyond  this  point  his  comparisons  can  be  sustained.  The  carboniferous  deposits,  “terrain  houiller,” 
for  example,  of  the  Low  Countries  and  of  Drisseldorf,  with  which  wc  are  well  acquainted,  do  not  offer,  as  he  sup- 
poses, an  analogy  to  those  of  the  Donetz  ; for  in  the  Rhenish  provinces  coal-seams  are  in  no  instance  interstratified 
with  the  Mountain  Limestone  series  of  English  geologists,  but  are  invariably  superposed  to  such  rocks.  Again,  in 
these  Prussian  and  Belgian  districts,  the  mountain  limestone  with  sands  and  shale,  but  void  of  coal,  reposes  on  an 
elaborate  succession  of  Devonian  and  Silurian  rocks,  loaded  with  typical  fossils  ; whilst  the  group  of  the  Donetz, 
unlike  that  of  the  north  of  Russia,  is  exclusively  carboniferous  to  its  base,  and  rests  at  once  on  very  ancient  cry  - 
stalline  rocks,  or  abuts  against  porphyries  and  other  eruptive  masses. 

And  even  it  we  admit  that  there  is  to  some  extent  an  analogy  between  the  carboniferous  rocks  of  South  Russia 
and  the  Low  Countries,  in  both  being  overlaid  by  cretaceous  deposits,  wc  must  also  not  omit  to  recognize,  in 
the  one  case,  the  presence  of  intermediate  strata  of  the  age  of  the  Zechstcin,  and  in  the  other  the  total  absence 
of  that  deposit. 

The  true  foreign  analogy,  therefore,  of  the  coal  strata  of  the  Donetz,  considered  in  reference  to  other  deposits 
of  the  same  age,  is  to  be  found  in  the  north-western  or  Lake  districts  of  England,  where  some  seams  of  coal 
lie  below  and  others  are  interstratified  with  the  mountain  limestone  series  and  its  sandstones  and  shales. 
The  coal-field  of  Berwickshire,  or  that  below  the  mountain  limestone,  is  much  richer  in  contents  than  the  south- 
eastern portion  of  the  tract  of  the  Donetz,  which  we  believe  to  be  on  the  same  parallel  ; whilst  in  identifying 
the  rest  of  the  succession,  or  the  great  mass  of  the  Donetz,  with  that  of  the  Mountain  Limestone  group  of 
Northumberland  and  the  Yorkshire  dales,  the  comparison,  as  to  amount  of  produce,  is  largely  in  favour  of  the 
Russian  deposits. 
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lo  considerations  of  theoretical  importance  concerning  the  changes  which  the  surface  of  Southern  Russia  has 
undergone,  and  which  are  ably  put  forth  by  M.  Le  Play,  we  shall  not  at  present  advert,  reserving  our  views  on 
these  points  for  the  concluding  chapters  of  our  work,  when  all  the  elements  which  we  can  bring  together  shall 
have  been  laid  before  our  readers,  to  enable  them  to  see  the  grounds  upon  which  we  come  to  our  conclusions. 

For  the  present,  then,  we  take  leave  of  this  volume  of  M.  Le  Play,  which,  though  it  contains  views  from 
which  we  differ,  we  regard  as  an  important  addition  to  the  records  of  physical  science,  and  as  possessing  infi- 
nitely more  the  character  of  a good  monographic  description  of  one  tract,  than  anything  which,  from  the  extensive 
nature  of  our  researches,  we  are  enabled  to  offer. — February  15,  1843. 


CHAPTER  VII. 


CARBONIFEROUS  ROCKS  ON  THE  WESTERN  FLANK  OF  THE 

URAL  MOUNTAINS. 

Section  on  the  hanks  of  the  river  Tchussovaya,  showing  a passage  from  Carboniferous 
Limestone,  through  Millstone-grit  and  Coal  to  overlying  Conglomerate,  Calcareous 
Grits,  8fc. — Section  from  Nijni-Serginsk  to  Sarana,  exhibiting  Goniatite  Grits 
overlying  Carboniferous  Limestone. — Bands  of  Carboniferous  Limestone  near  Sterli- 
tamak. — Prolongation  of  Carboniferous  Limestone  along  the  South  Ural  and  as- 
cending Section  from  it  through  Goniatite  Flags  and  Grits  into  Permian  Deposits. 
— Review  of  the  Organic  Remains  of  the  Carboniferous  System. 

HaVING  detailed  the  succession  of  the  Carboniferous  strata  in  the  northern  and 
central  paits  of  Russia,  it  might  appear  desirable  to  pass  at  once  to  the  considera- 
tion of  the  next  group  in  the  ascending  series.  Believing,  however,  that  the  region 
to  which  we  now  call  attention,  contains  within  it  certain  peculiar  upper  beds  of 
the  Carboniferous  epoch,  not  seen  in  other  parts  of  Russia,  we  think  that  by  de- 
scribing them,  we  shall  best  convey  a clear  idea  of  the  transition  to  the  superior 
deposits  or  Permian  rocks,  the  history  of  which  is  to  occupy  the  two  following 
chapters. 

In  a subsequent  sketch  of  the  Ural  Mountains  the  carboniferous  rocks  will  again 
come  frequently  under  consideration,  both  as  respects  their  relations  to  the  lower 
formations,  and  the  lithological  changes  they  have  undergone  by  plutonic  action. 
Our  present  purpose  is  briefly  to  explain  their  structure  and  position  in  the  country 
composed  of  the  hilly  grounds  to  the  west  of  the  Ural  ridge,  and  to  show  how  they 
dip  under  and  are  connected  with  the  next  overlying  or  Permian  deposits. 

By  looking  over  the  Map  the  reader  will  perceive,  that  towards  the  central 
portion  of  the  Ural,  the  carboniferous  limestone  is  divided  for  a considerable 
distance  into  two  bands,  one  of  which  (the  eastern  or  main  zone)  follows  the  sinu- 
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osities  of  the  older  rocks  on  which  it  rests.  The  outer  zone  is,  in  fact,  the  indica- 
tion at  the  surface,  of  a line  of  upheaval  parallel  to  the  Ural  chain,  and  as  we 
shall  revert  to  this  subject  hereafter,  it  is  sufficient  now  to  state,  that  as  far  as  our 
own  observations  went,  this  band,  running  for  the  most  part  in  a tract  of  little 
elevation,  and  much  obscured  by  local  detritus,  seldom  exhibits  its  relations  to 
the  superior  deposits.  We  therefore  commence  our  account  of  the  carboniferous 
rocks  of  this  region  by  describing  the  limestone  on  the  west  flank  of  the  North 
Ural,  where  it  forms  one  band  only,  as  exposed  on  the  banks  of  the  Tchussovaya, 
a tributary  of  the  Kama,  and  where  it  dips  under  deposits  differing  considerably 
from  any  which  we  have  described  in  other  parts  of  Russia. 

Section  of  the  Tchussovaya.— Carboniferous  Limestone,  Millstone  Grit,  Coal,  Cal- 
ciferous  Grit,  Flags,  and  Conglomerate  (3  and  3'  of  Map). — The  lowest  member  of 
the  system,  resting  upon  and  passing  conformably  downwards  into  the  Devonian 
rocks,  is  exhibited  most  distinctly,  in  several  grand  flexures  on  the  banks  of  the 
Tchussovaya,  to  the  east  of  its  tributary  the  Coiva.  It  is  there  a light  grey, 
crystalline,  compact  limestone  of  very  great  thickness,  much  resembling  the  great 
Scar  limestone  of  the  north  of  England,  or  the  equivalents  of  that  rock  in  the 
Bristol  and  South  Welsh  coal-fields,  and  is  charged  with  large  Producti  and  many 
characteristic  fossils. 

A few  versts  to  the  west  of  Kinofsk1,  the  lowest  beds  of  this  limestone,  or  those 
in  contact  with  the  Devonian  rocks  on  which  that  Zavod  is  situated,  consist  of 
great  masses  of  amorphous  structure,  in  some  places  foi’ming  troughs,  in  others 
rising  up  into  precipitous  peaks,  the  beds  in  which  are  occasionally  vertical.  These 
limestones  are  distinguished  by  containing  many  concretions  of  flint  and  chert, 
and  at  one  spot,  called  Moultic,  we  collected  the  Productus  giganteus,  P.  comoides, 
and  other  fossils  characteristic  of  the  lower  strata. 

No  description  of  the  geologist,  still  less  a mere  sectional  drawing,  can  convey 
an  adequate  idea  of  the  contortions  and  pictorial  beauty  of  these  wild  gorges.  The 
flexures  on  the  Meuse  may,  in  some  respects,  be  compared  with  them,  but  the 
channel  of  the  Tchussovaya  being  narrower,  the  rocks  more  rugged  and  diversified 
with  foliage,  and  the  defiles  highly  intricate,  the  Russian  scene  appeared  to  us  to 
be  more  striking  than  that  in  Belgium 2. 

1 The  property  of  Count  G.  A.  Strogonoff. 

- We  very  much  regret  that  since  our  return  to  England,  certain  sketches  of  these  gorges  have  been 
lost,  or  we  should  certainly  have  given  lithographic  illustrations  of  this  grand  scene  of  contortion,  in 
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After  various  grand  undulations,  in  which  limestone,  sometimes  dolomitic,  con- 
stitutes three-fourths  of  the  river  cliffs  (schists  and  quartzose  grit  being  i-arely 
seen),  the  uppermost  portion  of  the  formation  is  admirably  exposed  in  rocks  on 
the  right  bank  of  the  river,  a little  to  the  east  of  Ust-Coiva.  The  strata  are  there 
exhibited  in  beds  inclined  to  the  west  at  an  angle  of  70°,  and  by  pacing  across 
them,  as  far  as  they  were  visible,  we  estimated  the  thickness  of  this  one  member 
of  the  limestone  to  he  not  less  than  1000  feet  ( a to  b of  section  beneath). 

Some  of  these  beds  are  of  light  grey,  others  of  brown  colour  ; their  fracture  is 
conchoidal,  and  they  contain  among  other  fossils  the  Spirifer  Mosquensis,  which 
unquestionably  refers  them  to  the  same  age  as  the  white  limestone  of  Moscow. 

The  woodcut  which  is  here  annexed  will  give  the  reader  an  idea  of  the  manner 
in  which  these  limestones  subside  under  hard  quartzose  sandstones,  and  after- 
wards emerge  in  anticlinal  flexures,  to  the  west  of  Ust-Coiva. 

21. 


W.  Grit.  Ust-Coiva.  Dolomite.  E. 


Arch  of  limestone.  Trough  of  grit.  (many  fossils)  Limestone,  highly  inclined  and  contorted. 


At  the  spot  where  it  dips  under  the  grit,  the  limestone  is  in  the  condition  of  a 
yellow  decomposing  dolomite. 

Millstone  Grit  and  Coal—  The  rock  which  immediately  surmounts  the  limestone, 
on  the  Tchussovaya,  is  a hard  siliceous  sandstone,  occasionally  coarse-grained, 
which  is  undistinguishable  from  certain  varieties  of  the  millstone  grit  of  English 
ideologists,  and  is  actually  worked  for  millstones.  This  grit  occupies  the  higher 
grounds  or  plateaus  where  the  limestone  has  not  been  raised  to  the  surface,  and 
is  seen  in  several  troughs  on  the  banks  of  the  Tchussovaya,  to  the  west  of  Ust- 
Coiva.  It  is  of  considerable  dimensions,  and  when  followed  to  the  west  is  found 
to  contain  impressions  of  carboniferous  plants. 

At  about  twelve  versts  east  of  the  village  of  Kalino,  and  on  the  property  of  the 
Princess  Butera,  beds  of  coal  have  been  found  subordinate  to  this  formation.  Two 
galleries  have  been  driven  into  the  rock  at  different  levels.  In  the  lowest  of  these 
works,  the  strata  were  found  to  plunge  40°  to  the  west-north-west,  a bed  of  coal  ol 

which  the  rocks  are  beautifully  decked  with  northern  forest  trees  and  many  flowering  plants,  Cypripedium. 
calceolus,  Orchis,  St  achy  s,  Vicia,  &c.  Caverns  are  not  unfrequent,  and  as  usual  in  most  countries 
bordering  on  Siberia,  several  of  these  are  called  the  caves  of  Y ermac,  and  in  which  the  Cossack  con- 
queror of  the  Siberian  Tatars  is  supposed  to  have  been  concealed,  after  his  early  disasters. 
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middling  quality  being  covered  by  yellowish  grey,  arenaceous  shale  and  white  sili- 
ceous grit.  The  upper  gallery  showed  the  strata  to  be  inclined  25°  to  the  north- 
east, with  coal  of  good  quality  and  of  about  three  feet  in  thickness,  intercalated 
between  two  bands  of  siliceous  grit,  the  whole  covered  by  shale  and  impure  coal. 
The  beds  of  coal  which  are  known  to  crop  out  on  the  river  Kosva  in  the  property 
of  Prince  Lazaref,  belong  exactly  to  the  same  place  in  the  series,  and  we  have  little 
doubt,  that  all  the  coal  which  has  been  spoken  of  as  existing  along  the  western 
flank  of  the  North  Ural,  occurs  in  this  member  of  the  system.  There  is,  indeed, 
in  these  gorges  so  clear  and  complete  an  exposition  of  all  the  beds  of  the  carboni- 
ferous or  mountain  limestone,  properly  so  called,  from  its  junction  with  inferior 
Devonian  rocks  to  its  dip  beneath  the  millstone  grit,  that  we  are  assured  beyond 
the  possibility  of  doubt,  that  in  this  eastern  region,  coal  is  never  found  subordinate 
to  or  below  the  limestone,  as  in  the  other  parts  of  Russia  which  we  have  described. 
England,  indeed,  affords  within  itself  parallels  to  all  these  Russian  examples  and 
many  additional  cases.  Her  greatest  coal-fields,  for  example,  are  all  superior  to 
the  millstone  grit,  which  in  Yorkshire,  however,  does  contain  workable  seams  of 
coal,  whilst  Northumberland  and  Berwickshire  contain  numerous  bands  of  good 
coal,  both  in  the  carboniferous  limestone  and  inferior  to  it. 

Goniatite  Grits.— The  limestone  and  millstone  grit  of  the  Tchussovaya  above 
described,  are  succeeded  to  the  west  by  coarser  grits  of  greenish-grey  and  yel- 
lowish colours,  and  which,  where  we  observed  them,  are  as  little  inclined  as  the 
great  Permian  deposits  which  flank  them  on  the  west.  At  the  mouth  of  the  Usva, 
below  Kalino,  they  appear  in  the  form  of  coarse  conglomerates.  Still  further  to 
the  west,  near  Gorodok,  are  deep  pits  which  formerly  furnished  salt,  and  in  a sec- 
tion of  about  200  feet  in  thickness  we  observed  the  following  order  of  beds 

Feet. 


Conglomerate  of  rounded  siliceous  pebbles,  imbedded  in  grey  grit 

Grit  

Sandstone,  finely  laminated,  with  bluish  shale  and  plants,  chiefly  Calanntes, 

one  of  which  resembles  C.  remotus,  another  C.  camusformis  (Brong.)  

Greyish  grit,  in  strong  bands,  yellowish  at  the  surface  

White  and  yellow  shale  (marl),  alternating  with  thin  beds  of  grit 

Grits,  &c.,  resembling  4 and  5 

Beds  resembling  No.  5 

Calcareous  grit,  with  calc-spar  

Grit,  like  No.  4 

Marly  shale,  like  No.  5 

Dark-coloured  foetid  limestone,  with  schistose  grit 

Blackish  schist,  somewhat  marly  
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GRITS,  SANDSTONE  AND  GONIATITE  GRITS. 


Though  these  beds  are  apparently  horizontal  when  viewed  in  one  section,  they  are, 
in  fact,  subject  to  considerable  undulations,  as  may  be  seen  about  three  versts 
from  Gorodok,  where  they  rise  into  a dome. 

Ihe  same  formation  of  grey  grit  (often  a calcareous,  yellow  sandstone,  with  some 
shale  and  pebbly  conglomerate)  occurs  on  the  sides  of  the  high  road  from  Kongur 
to  Ekaterinburg.  Flagstones  and  yellow  sandstones  with  shale  are  seen  near  Yel- 
hm,  where  there  are  many  impressions  of  plants,  among  others  the  Catamites 
remotus  (Brong.).  Between  the  post-stations  of  Bisserskaya  and  Klinova,  the 
sandstones  are  succeeded  by  conglomerates  composed  of  pebbles  of  quartz,  felspar, 
and  Lydian  stone,  with  fragments  of  ancient  fossiliferous  limestone  in  a base  of 
calciferous  grit.  These  beds  repose  upon  the  same  series  of  siliceous  sandstone 
and  carboniferous  limestone  which  has  been  described  upon  the  Tchussovaya. 
In  fact,  the  overlying  calcareous  grits  and  conglomerates  of  which  we  are  now 
speaking,  are  all  members  of  the  same  group,  which  here  occupies  a wide  and 
undulating  trough,  having  the  carboniferous  limestone  on  either  flank. 

It  is  by  following  these  strata  to  the  south,  viz.  to  the  banks  of  the  river  Ufa 
and  its  tributaries,  that  we  are  best  enabled  to  test  their  precise  age,  by  finding 
them  charged  with  characteristic  fossils. 

Section  from  the  flank  of  the  Ural  at  Nijni  Sergin.sk  to  Sarana. — The  traveller 
who  follows  our  course,  and  descending  from  the  western  flanks  of  the  Ural  by 
Nijni  Serginsk,  directs  his  course  towards  Artinsk,  traverses  in  the  first  instance 
a calcareous  country  of  obscure  relations.  He  will  find  one  band  of  limestone 
(the  red  colour  and  No.  2.  of  our  Map),  charged  with  Devonian  and  Eifel  fossils, 
thrown  into  reversed  positions,  like  others  to  which  we  shall  advert  in  our  de- 
scription of  the  Ural  Mountains,  whereby  the  younger  beds  are,  in  fact,  bent 
under  those  of  more  ancient  date,— a common  phenomenon  on  the  flank  of 
eruptive  chains.  Leaving  these  picturesque  Devonian  limestones  at  the  Zavod  of 
Michaelofslc  and  crossing  the  Ufa,  a band  of  crystalline  carboniferous  limestone 
is  seen,  and  immediately  above  it  are  horizontal  beds  of  a grit  similar  to  that  which 
has  been  described.  We  would  here,  however,  observe  that  this  tract  is  replete 
with  rocks  of  intrusive  character,  and  that  sandstones,  which  we  believe  to  be  of 
the  same  age  as  the  millstone  grit  before  described,  appear  near  Nijni  Serginsk  in 
the  form  of  altered  quartzose  rocks,  which  will  be  described  in  the  sequel.  The 
overlying  calcareous  grit  is  highly  fossiliferous,  and  contains  Producti  and  corals 
Occasionally,  indeed,  it  passes  into  a very  coarse  conglomerate,  made  up  of  sili- 
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ceous  schist  and  black  and  white  quartz,  but  sometimes  containing  fragments 
of  the  older  Silurian  and  Devonian  limestones  with  Pentameri  and  other  fossils. 
This  fossiliferous  grit,  generally  known  in  Russia  as  the  “ Gres  d’Artinsk,”  occu- 
pies a large  surface  of  country : usually  covered  by  verdure  and  little  excavated, 
it  is  seldom  exposed  in  good  and  deep  sections.  Upon  the  Ufa,  however,  ten 
versts  from  Artinsk,  we  met  with  a quarry  which  furnished  us  with  four  new  spe- 
cies of  Goniatites.  One  of  these  is  very  closely  allied  to  known  forms  of  the  Carbo- 
niferous system,  and  holds  a place  intermediate  between  the  Goniatites  striatus 
(Sow.)  and  the  G.  Listen  (Sow.),  combining  the  ornaments  of  the  shelly  covering 
of  the  former  with  the  general  outline  of  the  latter.  These  Goniatites  are,  indeed, 
associated  with  unquestionable  carboniferous  fossils,  one  of  which  is  the  Nautilus 
tuberculatus  (Phill.),  fragments  of  Orthoceratites,  &c.,  and  thus  all  doubt  concern- 
ing the  age  of  the  beds  is  removed. 

The  bands  of  grit  in  this  quarry  are  of  yellowish,  brown  and  grey  colours,  from 
one  to  four  feet  thick,  and  are  separated  from  each  other  and  surmounted  by  shale. 
The  grit  is  both  fine  and  coarse-grained,  and  occasionally  passes  into  a conglo- 
merate, the  whole  having  here  a thickness  of  100  feet.  A quantity  of  plants, 
which  we  believe  to  belong  to  Lepidodendron  and  Calamites,  but  of  which  we  regret 
not  to  have  brought  away  good  specimens,  are  interlaced  with  the  Goniatites  and 
other  shells,  among  which  is  a small  Ortlioceratite.  The  most  curious  of  the  vege- 
table remains  are  numerous  small  fruits  about  the  size  of  a large  nut1. 

In  continuing  the  section  to  the  west  of  Artinsk,  the  same  group  of  beds  is  pro- 
longed to  near  the  Zavod  of  Sarana,  where  a hill  at  least  500  feet  high,  is  com- 
posed of  strata  of  carboniferous  limestone,  which  rise  out  at  a sharp  angle  from 
beneath  the  basin  of  calciferous  grit  and  conglomerate  we  have  just  described. 

Let  us  for  the  present  pass  over  the  phenomenon  of  the  unconformability  of  the 
Goniatite  grit  in  this  tract  to  the  carboniferous  limestone,  due  doubtless  to  local 
dislocation,  since  we  shall  adduce  an  example  of  complete  conformability  on  the 
flanks  of  the  South  Ural.  It  is  sufficient  for  our  present  purpose  to  point  out,  that 
this  rock  clearly  overlies  the  limestone  and  millstone  grit,  and  that  by  their  fossil 
contents,  all  these  deposits  must  be  grouped  in  the  same  system.  The  carboni- 
ferous limestone  on  the  banks  of  the  Ufa  (we  are  now  speaking  of  the  western 

> Some  of  these  nut-like  remains  of  plants  were  brought  away.  They  resemble  certain  fossil  fruits 
which  we  have  since  obtained  through  Mr.  J.  Walker  of  Calderstone  House,  near  Liverpool,  from  the 
gritty  sandstone  of  Wickersley,  east  of  Rotherham,  and  near  the  junction  of  the  coal  measuies  with  the 
overlying  red  sandstone  and  magnesian  limestone. 
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band  before  alluded  to)  occupies  cliffs  400  feet  in  height,  and  is  filled  with  Spirifer 
Mosquensis,  Productus  antiquatus,  and  P.  concinnus. 

Carboniferous  Limestone  near  Sterlitamak. — The  inner  and  outer  zones  of  carboni- 
ferous limestone  which  we  have  sketched,  are  probably  confluent  a little  to  the 
south  of  Ust  Simsk.  Our  survey,  however,  of  the  western  flanks  of  the  Ural  was 
not  sufficiently  detailed,  to  enable  us  to  ascertain  this  point  precisely,  nor  yet  to 
trace  a continuous  zone  of  Goniatite  grits  and  flags,  to  the  west  of  the  outer  band  of 
limestone.  In  emerging  from  the  Ural,  by  a traverse  from  Ufinsk  to  Ufa,  we  found 
ourselves  suddenly  in  a low,  obscure  tract  occupied  by  red  deposits.  In  quitting 
the  chain,  however,  by  another  parallel  traverse  from  Verch-Uralsk  to  Sterlitamak, 
the  same  carboniferous  limestone  is  again  seen  to  range  upon  two  lines  from  north  to 
south,  inclosing  between  them  a small  trough  of  Permian  deposits,  composed  of 
gypsum,  limestone,  red  marl,  &c.  The  innermost  of  these  bands  forms  the  boundary 
of  the  mountainous  region,  being  a calcareous  fringe  which  hangs  upon  the  red 
conglomerates  and  older  rocks  of  Devonian  and  Silurian  age.  Whatever  inver- 
sions and  contortions  may  be  seen  in  the  Northern  Ural,  we  here  distinctly  per- 
ceive the  lower  beds  of  the  carboniferous  limestone,  with  Productus  striatus  and 
other  fossils,  reposing  upon  a quartzose  series  of  beds  of  reddish  colour,  spotted 
with  green,  and  in  many  parts  much  resembling  the  Old  Red  Sandstone  of  Scot- 
land ; like  which  it  contains  pebbles,  and  is  in  parts  a conglomerate.  These  rela- 
tions are  seen  on  the  western  flanks  of  Akritau,  as  is  expressed  in  the  coloured 
transverse  section  from  the  Ural  to  the  west  (PL  IE  fig.  1 .).  In  their  range  to  the 
east,  or  among  the  mountains,  these  calcareous  beds  are  subject  to  many  dislo- 
cations, but  where  they  terminate  by  a great  fault  against  the  low  country  watered 
by  the  rivulet  Ziganofka,  they  are  in  almost  horizontal  positions.  In  these  cliffs 
the  limestone  is  both  of  light  grey  and  black  colours,  with  white  veins,  is  often 
flaglike  and  fissile,  with  numerous  thin  courses  of  black  flint,  and  contains  the 
Spirifer  Mosquensis  and  many  carboniferous  fossils. 

The  outer  zone  of  limestone  which  rises  from  beneath  the  trough  of  Permian 
rocks,  running  nearly  from  north  to  south,  and  close  along  the  left  bank  of 
the  river  Bielaya,  is  marked  by  four  subconical  hills,  which  appear  like  volcanic 
elevations  in  the  flat  district,  in  which  they  are  protruded  to  the  surface.  The  hill 
of  Tchekatau,  immediately  to  the  east  of  Sterlitamak  and  the  third  of  the  peaks 
counting  from  the  north,  may  be  described  as  a good  example  of  the  ridge.  It 
is  a rugged,  bare  rock  of  some  height,  with  a double  top,  which  rising  abruptly 
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from  the  banks  of  the  Bielaya  and  its  tributary  the  Salaust,  is  exposed  in  a most  in- 
structive anticlinal  form,  the  strata  dipping  sharply  to  the  east  and  west.  To 
the  east  they  plunge  at  a moderate  angle  beneath  other  flaggy  limestones  with 
gypsum  ; whilst  to  the  east  the  beds  are  almost  vertical,  and  terminate  in  a great 
fault  or  depression,  in  which  the  Bielaya  runs  from  north  to  south  (see  coloured 
section,  PL  IE  fig.  1.). 

The  limestone  is  of  light  grey  and  brownish  colours,  and  is  in  part  a mass  of 
shells.  Among  these  we  identified  Productus  antiquatus,  P.  lobatus,  P.  punctatus, 
P.  spinulosus  (Sow.),  Spirifer  lineatus  (Sow.),  P.  quadriradiatus  (nob.),  Lepkena 
sarcinulata  (Hupsch.),  Terebratula  pleurodon,  Orthis  Michdini,  O.  arachnoidea,  Or- 
thoceratites,  and  the  little  Trilobite  of  the  Valdai  Hills,  Otarion  Eicliwaldii.  On 
the  whole,  the  beds  which  are  exposed,  may  be  of  rather  younger  age  than  those 
to  which  we  have  just  alluded,  as  occupying  the  western  flank  of  the  mountains, 
but  there  are  no  traces  of  the  overlying  Goniatite  grits. 

To  the  south  of  the  parallel  of  Sterlitamak,  the  outer  zone  of  carboniferous  lime- 
stone soon  subsides,  but  the  direction  of  an  anticlinal  line  is  continued  far  to 
the  south  of  Orenburg,  as  will  be  hereafter  explained,  in  describing  the  Permian 
rocks  at  Grebini,  &c. 

We  did  not  follow  the  inner  carboniferous  zone,  which  is  marked  upon  the  Map, 
as  continuous  from  the  south-east  of  Sterlitamak  to  the  gorges  of  the  Bielaya, 
where  that  river  escapes  from  east  to  west ; but  if  the  ridges  be  continuous  from 
north-north-east  to  south-south-west,  it  is  evident  that  the  strike  of  the  strata 
must  be  very  oblique  to  the  course  of  the  hills, — a phenomenon,  indeed,  by  no 
means  peculiar.  To  the  south,  however,  of  the  Bielaya,  the  carboniferous  lime- 
stone occupies  a number  of  small  ridges  parallel  to  each  other,  and  all  trending 
from  north  to  south,  as  beautifully  and  correctly  expressed  in  a MS.  map  presented 
to  us  by  General  Perofski,  and  a slight  expression  of  which  is  attempted  in  our 
small  general  map  of  the  Ural.  In  these  ridges,  however,  the  geographical  out- 
line is  in  perfect  harmony  with  the  strike  of  the  strata.  Occupying  a zone  of 
some  breadth,  this  carboniferous  limestone,  in  which  we  found  fossils  character- 
istic of  both  its  highest  and  lowest  members,  ranges  down  to  the  Sakmarka, 
where  that  river  flows  transversely  to  the  chain '. 

1 It  is  in  the  midst  of  this  band  of  parallel  ridges  of  limestone  that  the  country  quarters,  (Katchufka) 
of  General  Perofski  are  situated,  amidst  some  of  the  many  beautiful  landscapes  which  the  South  Ural 
affords. 
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In  the  annexed  woodcut  the  spectator  is  supposed  to  be  looking  from  near  the 
Ural  river  on  the  south,  towards  the  edges  of  the  strata  which  are  washed  by  the 
river  Sakmarka,  and  the  section  explains  how  these  calcareous  rocks  pass  con- 
formably under  the  Permian  deposits  which  overlie  them  to  the  west  (see  Map). 

From  the  post-station  of  Verchni  Qzernai,  we  made  an  excursion  to  the  edges 
of  the  adjacent  mountains,  there  known  under  the  name  of  the  Gourmaya  Hills, 
and  near  the  Baschkir  village  of  Kundrofka,  on  the  right  bank  of  the  Sakmarka, 
we  found  the  following  ascending  series,  clearly  exhibited  in  beds  highly  inclined 
and  dipping  to  the  west. 


Girialskaya. 


22. 

Gourmaya  Hills.  E. 


Conglomerate  Red  sands,  with  concretions  Limestone  Goniatite  flags  Carboniferous 

and  sandstone.  and  copper  ores.  with  gypsum.  and  grits.  limestone. 


The  rocks  forming  the  mass  of  mountains  to  the  right,  consist  of  carboni- 
ferous limestone,  which  graduates  upwards  into  a flagstone  series.  The  latter  is 
succeeded  by  bands  of  calcareous  grit  and  flagstone,  many  of  which  have  the  same 
composition  as  the  grits  of  Artinsk,  and  contain  Goniatites,  Encrini,  and  other 
small  fossils,  together  with  plants,  &c. 

As  these  strata  plunge  directly  under  other  calcareous  rocks  with  gypsum,  fol- 
lowed by  cupriferous  red  sandstones  and  conglomerates,  all  of  which  partake  of  the 
elevation  of  the  chain,  and  dip  more  or  less  sharply  to  the  west,  we  hailed  this 
section  as  the  most  important  which  we  had  observed,  in  showing  the  passage  from 
lower  to  higher  carboniferous  strata,  and  from  the  latter  into  another  system  cha- 
racterized by  a different  group  of  fossils.  These  overlying  deposits  will  be  taken 
into  consideration  in  the  following  chapter. 

General  Remarks  on  the  Fauna  of  the  Carboniferous  system  of  Russia. — Hie  reader 
who  has  followed  us  in  our  preceding  enumerations  of  the  carboniferous  fossils,  in 
different  parts  of  the  empire  of  Russia,  will  be  not  less  struck  with  their  general 
resemblance  to  those  of  the  same  age  in  Western  Europe,  than  with  the  marked  dif- 
ferences between  them  and  the  forms  in  the  older  palaeozoic  rocks  of  this  region. 
One  or  two  species,  only,  of  the  Devonian  fauna  have  been  detected  among  the  nume- 
rous carboniferous  types  to  which  we  have  referred ; and  even  these  may,  upon  a 
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strict  scrutiny,  prove  to  be  distinct  varieties.  If,  indeed,  the  Leptana  sarcinulata 
(Hupsch),  which  is  very  prevalent  in  the  carboniferous  strata  of  Russia,  should 
eventually  be  pronounced  to  be  the  same  species  as  the  Leptcena  lata,  so  typical  of 
the  Silurian  rocks  of  Britain — an  opinion  which  is  already  entertained  by  no  less 
an  authority  than  M.  L.  Von  Buch,  and  also  by  one  of  us1 — it  offers  a very  puz- 
zling problem  in  the  distribution  of  marine  remains,  for  of  this  shell  there  is  not  a 
trace  in  the  well-examined  Silurian  deposits,  nor  even  in  the  Devonian  deposits 
of  Russia ; whilst,  on  the  other  hand,  as  will  be  shown  in  the  sequel,  it  has  in 
these  regions  been  first  brought  into  existence  in  the  carboniferous  age,  and  has 
been  continued  into  its  uppermost  members.  Such  a striking  anomaly  as  is  offered 
by  this  singular  exception,  may  therefore  render  us  cautious  in  identifying  all  species 
by  their  external  forms. 

W ithout,  however,  dwelling  upon  a solitary  exception,  we  invite  attention  to 
the  remarkable  proofs  which  Russia  affords,  of  an  almost  completely  new  creation 
of  species  in  the  carboniferous  epoch  ; a fact  which  is  the  more  remarkable,  when 
we  know,  that  by  far  the  larger  portion  of  the  vast  area  under  review  has  not, 
during  these  ancient  epochs,  been  the  theatre  of  any  violent  catastrophes  ; but  that, 
on  the  contrary,  the  deposits  have  there  succeeded  to  each  other  in  the  most  tranquil 
manner.  Enormous  tracts,  however,  it  must  be  admitted  have  been  periodically 
raised  from  beneath  the  sea  by  grand  oscillations,  of  which  the  central  dome  of 
Devonian  rocks  (p.  53)  is  a striking  example  ; and  parts  of  the  bottom  of  the  car- 
boniferous sea  have  then  been  added  to  this  continent,  to  form,  in  their  turn,  the 
shores  of  newer  accumulations,  which  will  hereafter  be  described  under  the  name 
of  the  Permian  system. 

The  Carboniferous  rocks  of  Russia  are  rich  in  characteristic  organic  remains, 
and  though  the  lists  which  we  have  to  offer  are  not  so  copious  as  those  which 
have  been  derived  from  the  more  diligently  explored  rocks  of  similar  age,  in  other 
parts  of  Europe,  they  completely  answer  the  views  of  the  geologist.  In  a word, 
tnany  well-known  species  represent  exactly  the  fauna  of  this  epoch,  and  serve 
as  a sound  basis  for  reasoning,  which  future  discoveries  may  slightly  modify,  but 
cannot  destroy. 

Of  ichthyolites,  so  remarkably  abundant  in  the  Devonian  epoch,  there  are  very 
few  traces  in  the  carboniferous  limestone  ; a fact  which  may  be  theoretically  ex- 

1 M.  de  Verneuil.  See  the  reasoning  on  this  point  in  Part  III. 
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plained  on  the  principle  of  certain  peculiar  submarine  conditions,  to  which  allusion 
has  already  been  made  (see  p.  64).  The  few  which  have  been  discovered,  including 
a fine  ichthyodorulite1  and  some  small  teeth,  are,  however,  quite  distinct  from  the 
remains  of  fishes  of  the  preceding  period.  Trilobites,  so  profuse  in  the  Silurian 
epoch,  and  so  very  rare  in  the  Devonian,  are  also  but  little  developed  in  the  car- 
boniferous age  ; two  small  species  only  having  been  found,  which  are  very  closely 
allied  to  the  trilobites  of  the  mountain  limestone  of  England  and  of  Belgium.  A 
Cytherina,  or  minute  marine  crustacean,  also  found  in  those  countries,  has  been 
detected  at  two  or  three  places  in  Russia,  where,  as  will  have  been  observed,  the 
genus  is  not  limited  to  rocks  of  this  age,  but  commencing  life  in  the  later  days 
of  the  Devonian  epoch,  its  existence  was  prolonged,  as  will  hereafter  be  shown, 
into  deposits  of  the  age  of  the  Zechstein. 

The  Cephalopoda,  so  numerous  and  of  such  varied  forms  in  the  carboniferous 
deposits  of  the  West  of  Europe,  are,  on  the  contrary,  very  rare  in  Russia.  Of 
Orthoceratites  we  are  as  yet  acquainted  with  two  or  three  distinct  species  only,  and 
Goniatites,  unknown  throughout  the  great  mass  of  Russia  in  Europe,  are  found 
in  certain  upper  strata  only,  on  the  flanks  of  the  Ural  chain.  To  some  of  these 
we  have  already  alluded,  as  existing  in  the  grits  of  Artinsk,  but  when  we  come 
to  explain  the  structure  of  the  Ural,  and  to  show  the  nature  of  the  carboniferous 
limestones  on  the  Asiatic  side  of  that  chain,  it  will  then  appear,  that  at  a spot 
distant  upwards  of  2500  miles  from  the  British  Isles,  Goniatites  are  there  found 
(with  many  other  shells)  absolutely  identical  with  those  of  the  English  and  Belgian 
carboniferous  rocks.  The  Nautili  are  as  scarce  as  other  Cephalopods.  We  iden- 
tified, however,  the  N.  tuberculatus  as  common  to  the  Ural  mountains,  Vitegra  and 
the  Valdai  Hills ; and  the  country  of  the  Donetz  affords  the  Nautilus  Leplayi 
(Nob.).  Bellerophons  are  indeed  pretty  plentiful,  but,  for  the  most  part,  their 
shelly  matter  has  disappeared,  and  they  are  to  be  observed  in  the  form  of  casts 
only.  A good  exception  to  this  remark  is  that  in  the  Valdai  Hills,  the  Belle- 
rophon  clathratus  (D’Orb.)  and  B.  depressus  (Eich.)  were  both  found  in  complete  pre- 
servation, the  former  being  undistinguishable  from  British  and  Belgian  species. 

The  Brachiopods,  and  particularly  the  Producti,  abound  to  such  an  extent,  that 
the  mountain  or  carboniferous  limestone,  here  as  elsewhere,  might  well  be  called 
“ Productus  Limestone.”  And  what  is  still  more  remarkable,  the  species  are  almost 


1 This  ichthyodorulite  was  found  by  Colonel  Helmersen, 
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everywhere  the  very  same  as  those  of  our  own  countries.  Among  the  most  com- 
mon of  these  shells  are  the  P.  giganteus  and  P.  striatus  (both  characterizing  the 
lower  beds),  the  P.  antiquatus  and  P.  punctatus ; all  well  known  as  the  most  com- 
mon forms  of  the  British  mountain  limestone. 

The  Spirifers  offer  less  variety  than  those  of  England,  and  we  are  not  able  to 
enumerate  more  than  seven  or  eight  species.  The  most  remarkable  and  most 
generally  diffused  is  the  Spirifer  Mosquensis , which  invariably  characterizes  the 
central  mass  or  white  limestone  of  Russia,  and  is  never  found  in  the  lower  stratum. 

The  most  prevalent  corals  are  the  Chcetetes  radians,  Lithostrotion  floriforme  , the 
undescribed  species  of  the  English  mountain  limestone  to  which  we  have  often  re- 
ferred, the  Gorgonia  retepora,  and  Retepora  laxa.  In  the  Ural  Mountains  and  on 
their  flanks,  the  two  latter  polypifers  are  highly  useful  in  enabling  us  to  distinguish 
the  carboniferous  from  the  Devonian  limestone,  when  these  rocks  graduate  into 
each  other,  and  are  subjected  to  the  same  flexures.  Gorgonias  and  Retepores,  we 
may  observe,  are  evidently  of  the  latest  creation  among  the  corals  of  the  palaeo- 
zoic rocks,  for  they  occur  even  in  the  overlying  Permian  deposits. 

Encrinites  are  not  wanting  in  the  carboniferous  limestone  of  Russia,  but  they 
seem  to  be  less  abundant  in  it  than  in  England,  and  the  heads  or  stomachs  of 
these  animals,  by  which  alone  their  specific  characters  can  be  well  determined,  jire 
exceedingly  rare. 

Lastly,  the  creatures  which,  approaching  to  the  lowest  scale  of  organization, 
particularly  attract  our  attention  as  peculiar  to  the  carboniferous  deposits  of  Russia, 
are  the  Fusulinse,  foraminifers  closely  allied  to  the  genus  Nonionina  of  D’Orbigny1 2. 
Russia  is  the  only  country  in  Europe  in  which  such  minute  beings  are  found 
so  low  in  the  series  of  deposits,  and  there  they  so  abound,  that,  like  the  Num- 
mulites  of  the  older  tertiary  and  youngest  secondary  deposits,  they  constitute  thick 
masses  of  rock ; and  from  the  fine  lamination  ot  the  strata,  seem  to  indicate  the 
existence  of  a very  tranquil  sea,  during  the  long  time  throughout  which  they 
were  accumulated.  We  have  described  such  rocks  upon  the  Volga  near  Samaia, 


1 Mr  Lonsdale  had  not  completed  his  examination  of  the  corals  whilst  these  pages  were  in  the  press, 
and  his  account  of  them  will  appear  in  Part  III.  In  the  mean  time  he  has  decided,  that  the  Lithostrotion 
floriforme  must  he  called  L.  emarciatum,  Fischer  having  described  it  as  Astrm  ernarciata. 

« Whilst  these  pages  are  passing  through  the  press,  M.  Alcide  D’Orbigny,  having  examined  the  Fusu- 
lina,  has  enabled  us  to  correct  our  comparison  of  this  foraminifer  (p.  87)  with  the  Alveolina,  which  it 
very  much  resembles  in  external  form.  See  description,  Part  III- 

T 2 
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where,  associated  with  a few  other  well-known  fossils  of  the  system,  they  almost 
exclusively  occupy  its  upper  division;  though  in  another  locality’  a few  have 
been  detected  in  the  middle  beds,  with  Spirifer  Mosquensis. 

On  the  whole,  the  review  of  the  Carboniferous  fauna  of  Russia  indicates  nu- 
merous forms  which  are  identical  in  deposits  of  the  same  age  in  the  British  Isles, 
North  America  and  Russia;  thus  affording  the  strongest  proofs,  that  the  condi- 
tions of  equable  climate  which  prevailed  over  enormous  areas,  during  the  Silurian 

and  Devonian  epochs,  were  continued,  in  quite  as  great  intensity,  during  the  suc- 
ceeding age. 

As  to  the  bearing  of  these  organic  remains  upon  public  utility,  we  may  confi- 
dently say,  that  by  exactly  comparing  fossils  from  different  and  distant  localities,  we 
have  assured  ourselves  of  the  precise  position  of  various  coal-bearing  strata  ; and  by 
pointing  out  that  the  same  deposit  in  one  region  is  entirely  void  of  coal  and  in 
another  is  richly  charged  with  that  mineral,  we  have,  we  trust,  helped  to  solve  a 
problem  of  some  national  importance. 


CHAPTER  VIII. 


PERMIAN  SYSTEM. 


Introduction. — Explanation  of  the  word  Permian. — Eastern  Limits  of  the  Permian 
System  along  the  Slopes  of  the  Ural  Mountains. — Lower  Limestone  and  Gypsum 
near  Perm. — Copper,  Grits,  Sandstones,  fyc. — Ascending  Series  of  Strata  from  the 
south-west  flank  of  the  Ural  to  the  Environs  of  Orenburg. — Permian  Rocks  around 
Orenburg. — Limestones  of  Grebeni,  Sc.,  shown  to  be  the  equivalent  of  the  Zechstein, 
Sc. — ■ Conglomerates , Copper  beds  and  Sandstones  north  and  west  of  Orenburg. — 
Kargalinsk,  Obschey  Sirt,  Sc. — Transverse  Section  from  Sterlitamak,  near  the 
Ural,  to  the  Volga  on  the  west,  including  the  Mines  of  Nijni  Troitsk,  Bielebei,  Sc. 
— Country  between  Perm  and  Kazan. — Sections  on  the  Kama,  Volga  and  Sviaga. — 
Sections  of  Gypsum  and  Limestone  on  the  Piana  ( Barnakuva , Arzamas,  Sc.). — 
Western  Limits  of  the  System. — Origin  of  the  Copper  Sands,  Sc. 


Haying  worked  our  way  upwards  through  Silurian,  Devonian  and  Carboni- 
ferous rocks,  we  have  now  to  describe  the  next  succeeding  natural  group.  Spread 
out  over  a larger  surface  than  any  other  Russian  system,  the  rocks  in  question, 
with  certain  overlying  red  deposits  which  we  cannot  yet  well  separate  from  them, 
occupy  the  greater  part  of  the  governments  of  Perm,  Orenburg,  Kazan,  Nijni  Novo- 
gorod,  Yaroslavl,  Kostroma,  Viatka  and  Vologda,  a region  more  than  twice  the  size 
of  the  whole  kingdom  of  France  ! 

Very  different  opinions  have  prevailed  concerning  the  age  of  these  rocks,  due 
doubtlessly  to  the  varied  aspect  which  the  same  strata  assume  in  their  range  over 
so  broad  an  area,  and  to  the  limited  scale  of  observation  from  which  conclusions 
have  been  drawn.  The  red  sandstone  and  conglomerate  of  certain  districts,  with 
small  seams  of  subordinate  coal,  have  led  to  a comparison  with  the  “ rohte-todte- 
liegende,”  whilst  the  lighter- coloured  sands  have  suggested  the  idea  of  the  “ weiss 
liegende  ” of  German  geologists.  Again,  the  variegated  marls  and  sandstone,  with 


138 


THE  PERMIAN  SYSTEM  DEFINED. 


salt  and  gypsum,  which  abound  in  other  parts  of  the  region,  have  induced  the 
belief,  that  these  deposits  belonged  to  the  New  Red  Sandstone  or  Trias.  Long 
ago,  indeed,  the  German  miners,  who  first  developed  the  value  of  the  copper  ores 
which  are  so  widely  distributed  through  the  sands  and  grits  of  Perm  and  Oren- 
burg, observed  an  analogy  between  those  beds  and  the  “ Kupfer  schiefer  ” with 
which  they  were  familiar,  as  well  as  between  the  associated  Russian  shelly  lime- 
stones and  their  own  “ Zechstein  V’  These  analogies,  however,  were  little  men- 
tioned among  geologists,  and  were  forgotten  with  the  lapse  of  years.  The  fossils, 
indeed,  had  never  been  compared,  and  recently  Professor  Kutorga,  grounding  his 
opinion  on  the  character  of  the  plants,  had  referred  the  beds  in  which  they  are 
contained  to  the  true  carboniferous  sera. 

Such  was  the  state  of  the  question  when  we  entered  upon  the  survey  of  Russia 
To  arrive,  therefore,  at  a sound  conclusion  respecting  the  age  of  these  rocks,  it  be- 
came essential  to  traverse,  as  far  as  possible,  the  countries  over  which  they  extended, 
and  compare  the  phenomena  which  had  led  to  such  contradictory  opinions.  The 
result  has  been,  that  though  these  deposits  are  of  very  varied  mineral  aspect,  and 
consist  of  grits,  sandstones,  marls,  conglomerates  and  limestone,  sometimes  in- 
closing great  masses  of  gypsum  and  rock-salt,  and  are  also  much  impregnated  with 
copper,  and  occasionally  with  sulphur,  yet  the  whole  group  is  characterized  by  one 
type  only  of  animal  and  vegetable  life. 

Convincing  ourselves  in  the  field,  that  these  strata  were  so  distinguished  as  to 
constitute  a system,  connected  with  the  carboniferous  rocks  on  the  one  hand,  and 
independent  of  the  Trias  on  the  other,  we  ventured  to  designate  them  by  a geogra- 
phical term,  derived  from  the  ancient  kingdom  of  Permia,  within  and  around 
whose  precincts  the  necessary  evidences  had  been  obtained. 

With  the  highest  respect  for  the  labours  of  German  geologists  upon  the  Zech- 
stein, and  for  the  researches  of  those  authors  who  have  placed  the  Magnesian 
Limestone  of  England  on  the  same  parallel,  we  are  convinced,  that  neither  in  Ger- 
many nor  in  Great  Britain  do  the  same  accumulative  proofs  exist,  to  establish  the 
independence  of  a geological  system.  If  mineral  characters  be  appealed  to,  no 
German  writer  will  contend,  that  the  thin  course  of  “ Kupfer  schiefer  ” is  of  like 
importance  with  the  numerous  strata,  which  in  Russia  constitute  many  bands  of 

1 When  we  examined  this  tract  we  were  quite  unaware  that  any  German  miner  had  compared  its 
limestones  with  the  Zechstein,  and  we  only  became  acquainted  with  the  circumstance  through  M A 
Erman,  when  he  visited  England  in  1842. 
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various  structure ; rendering,  in  fact,  the  Zechstein  itself  a mere  subordinate 
member  of  a vast  cupriferous  series.  Subordinate,  however,  as  it  is  in  some 
tracts  of  Eussia,  the  Zechstein  is  so  magnificently  displayed  in  others,  in  masses 
of  both  limestone  and  gypsum,  that  it  more  than  rivals  the  finest  sections  of  that 
deposit,  whether  in  the  Hartz  or  in  Thuringia.  We  object,  however,  to  a litholo- 
gical name,  hitherto  reserved  for  one  portion  only  of  a complicated  series  ; and  as 
the  Germans  have  never  proposed  a single  term  for  the  whole  group,  which  is 
based  upon  the  rohte-todte-liegende  and  is  surmounted  by  the  Trias,  we  have 
done  so,  simply  because  we  first  found  in  Eussia  the  requisite  union  of  proofs. 

We  will  not  occupy  time  in  showing,  that  the  English  synonym  “ Magnesian 
Limestone  ” is  a term,  the  employment  of  which  could  only  have  led  to  false  in- 
ferences ; for  our  readers  who  have  followed  us  already  know,  that  both  the  Devo- 
nian and  Carboniferous  rocks  of  this  country  contain  large  and  continuous  masses 
of  magnesian  limestone,  often  indeed  more  dolomitic  and  magnesian  than  the 
limestone  of  the  rocks  we  are  about  to  consider. 

For  these  reasons,  then,  we  were  led  to  abandon  both  the  German  and  British 
nomenclature,  and  to  prefer  a geographical  name,  taken  from  the  region  in  which 
the  beds  are  loaded  with  fossils  of  an  independent  and  intermediary  character  ; 
and  where  the  order  of  superposition  is  clear,  the  lower  strata  of  the  group  being 
seen  to  rest  upon  the  Carboniferous  rocks. 

And  now  a word  or  two  upon  the  fossils.  Neither  German  nor  English  geolo- 
gists have  yet  proved  that  the  Zechstein  or  Magnesian  Limestone  contains  within 
it  a Flora  of  its  own ; few  distinct  and  well-characterized  species  having  been 
found  in  the  Kupfer  schiefer  and  Zechstein  of  Germany,  and  none  having  been 
detected  in  the  Magnesian  Limestone  of  England.  A few  species  of  Calamites  and 
Ferns,  with  fucoid-like  plants,  are,  indeed,  cited  in  the  tabular  list  forming  part  ot 
a recent  work  which  has  just  fallen  into  our  hands'.  The  geological  habitat 
assigned  to  several  of  these  German  plants — “ Zechstein-Sandstein  ” — may,  how- 
ever, be  offered  as  another  valid  reason  for  the  use  of  a general  name,  as  applied 

to  this  group. 

We  may  add,  that  even  whilst  we  write,  the  high  authority  of  M.  Adolphe  Bron- 
gniart  has  confirmed  our  early  impression  of  the  intermediary  character  of  the 

■ Gea  Von  Sachsen.  Dresden  and  Leipsick,  1843,  in  which  a commentary  by  Dr.  Adolphe  Kurze,  with 
figures  of  two  plants,  is  quoted.  See  also  Munster’s  Beitrage,  Part  I.  pi.  4.  fig.  5.  Some  of  the  species 
referred  to  in  the  ‘ Gea  Von  Sachsen’  are  unpublished. 
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Flora  which  we  collected  in  Russia,  and  to  his  views  we  shall  appeal,  in  a review 
of  the  Permian  organic  remains,  with  which  the  ensuing  chapter  will  be  con- 
cluded. In  the  mean  time  it  may  he  affirmed  that  the  existence  of  plants,  approach- 
ing latliei  to  Carboniferous  types  than  to  those  of  theTriassic  period  (which  is  the 
opinion  of  M.  Brongniart),  is  in  harmony  with  the  evidences  derived  from  the 
animal  remains,  which,  whether  Mollusca,  fishes  or  Saurians,  constitute  a group 
perfectly  analogous  to  that  which  occupies  the  same  geological  horizon  in  Western 
Europe. 

Such  then  is  our  apology  for  the  introduction  of  a new  synonym,  and  in  the  en- 
suing chapters  we  shall  support  our  reasons  for  its  use.  To  render,  however, 
the  term  Permian  acceptable  to  German  and  English  readers,  we  have  placed  the 
words  Zechstein  and  Magnesian  Limestone  as  equivalents  in  the  Table  and  Map, 
thus  to  point  out,  that  beds  similar  in  structure  to  them,  form  part  of  the  diver- 
sified “ Permian  System.” 

In  our  first  announcement  of  this  system  we  believed  that  it  might  comprehend 
the  rohte-todte-liegende  of  Germany1 ; but  we  have  since  seen  reason  to  modify 
this  view,  and  to  exclude  (for  the  present)  that  German  deposit  from  our  Russian 
natural  group.  For,  if  the  rohte-todte-liegende  should  be  found  to  contain  (and 
we  believe  this  to  be  the  case)  some  of  the  same  species  of  plants  as  the  coal-fields 
of  the  surrounding  countries,  that  deposit  must  certainly  be  considered  the  repre- 
sentative of  the  Carboniferous  system  in  that  portion  of  Northern  Germany,  where 
no  other  coal-fields  exist.  At  all  events,  English  geologists  have  not  yet  been  able 
to  point  out  any  natural  distinctions  between  the  plants  of  their  Lower  Red  Sand- 
stone and  those  of  the  subjacent  coal  measures  ; and  as  the  identification  of  this  red 
sandstone  with  the  rohte-todte-liegende  has  been  admitted,  we  are  compelled  to 
avow,  that  a deposit  so  characterized  can  form  no  part  of  a system  in  which  the 
plants  belong  to  a peculiar  type.  In  a word,  therefore,  our  Permian  system  em- 


1 See  Mr.  Murchison’s  Letter  to  Dr.  Fischer,  Moscow,  Sept.  1841,  when  the  term  “ Permian”  was 
first  proposed  ; also  Phil.  Mag.  vol.  xix.  p.  417.  In  suggesting  this  name,  we  had,  we  confess,  forgotten 
that  our  distinguished  friend  M.  D’Omalius  D’Halloy  had  employed  the  word  “ Peneen  ” to  characterize 
all  the  strata  between  the  “ terrein  houiller”  and  the  “ hunter  sandstein.”  We  adhere,  however,  to  our 
geographical  name,  not  only  because  it  was  adopted  on  the  same  principle  which  led  to  the  use  of  “ Silu- 
rian and  Devonian,”  but  also  from  our  having  found  in  the  Permian  deposits  undescribed  organic  remains 
and  much  mineral  wealth  (copper,  sulphur,  salt,  &c.)  ; thus  rendering  the  word  “ Peneen  ” or  “ sterile  ” 
quite  inapplicable  in  the  present  state  of  our  knowledge. 
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braces  everything  which  was  deposited  betweeen  the  conclusion  of  the  carboniferous 
epoch,  and  the  commencement  of  the  Triassic  series. 

After  this  preliminary  explanation,  we  have  great  pleasure  in  expressing  our 
thanks  to  several  scientific  friends  who  aided  our  labours  in  the  examination  of  the 
region  under  review.  In  the  mining  tracts  near  Perm  we  acquired  a knowledge  of 
the  sequence  of  the  strata  through  the  efforts  of  Colonel  Volkner,  the  director  of 
the  Imperial  Zavod  of  Yugansk,  and  his  officers.  In  the  district  around  Bielebei 
(equally  rich  in  copper  ores)  we  were  cordially  assisted  by  Major  Wangenheim  Von 
Qualen.  Shortly  previous  to  our  visit,  that  gentleman  had  published1  a geological 
sketch  of  the  country  around  his  residence,  which  too  plainly  indicated  the  doubts 
under  which,  in  common  with  all  his  predecessors,  he  then  continued  to  labour. 
He  had  also  furnished  the  Museum  at  Moscow  with  a valuable  collection  of  fossil 
shells,  plants,  fishes  and  Saurians,  and  he  further  contributed  liberally  to  our 
scientific  wants.  We  are  bound,  indeed,  to  say,  that  without  his  labours  and 
the  co-operation  of  our  learned  and  kind  friend  Dr.  Fischer,  to  whom  the  best 
of  these  fossils  had  been  communicated,  (and  who  had  indeed  published  or  pre- 
pared many  of  them  for  publication,)  we  could  not  have  arrived  at  so  clear  and 
satisfactory  a conclusion  respecting  the  age  of  the  Permian  deposits. 

In  describing  the  Permian  rocks  we  shall  commence  with  their  eastern  limits  on 
the  flanks  of  the  Ural  Mountains,  and  having  pointed  out  their  base  or  junction 
with  the  carboniferous  limestone,  we  shall  then  describe  parallel,  transverse  sec- 
tions from  the  Ural  on  the  east,  to  the  Volga  on  the  west,  concluding  this  chapter 
with  an  account  of  the  deposits  on  the  right  bank  of  that  river. 

Eastern  limits  of  the  Permian  System. — By  inspecting  the  Map  it  will  at  once  be 
seen,  that  the  rocks  of  which  we  have  briefly  spoken  (and  which  are  there  coloured 
light-red,  and  marked  by  the  figs.  4 and  5),  are  to  a great  extent  surrounded  by 
strata  of  the  carboniferous  sera,  on  which,  in  fact,  they  repose  in  the  form  of  a 
vast  trough.  On  the  western  side  of  this  enormous  basin,  the  country  is  so 
low  and  the  subsoil  so  obscured  by  detritus,  that  it  is  difficult  to  ascertain  the 
order  of  superposition  in  any  direct  section.  The  geologist,  however,  who  ad- 
vances from  west  to  east,  convinces  himself  by  independent  proofs,  that  he  has 
reached  a zone  of  younger  age  than  any  which  he  has  examined  on  the  west  and 

1 Bulletin  de  la  Soc.  d’Hist.  Nat.  de  Moscou,  1840.  Adopting,  however,  our  views  of  classification. 
Major  Wangenheim  Von  Qualen  has  published  another  account  of  the  rocks  of  his  neighbourhood,  since 
we  left  Russia,  and  he  now  places  them  on  the  parallel  of  the  Zechstein. 
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north.  He  finds,  it  is  true,  several  lithological  analogies  between  the  great 
country  of  Old  Red  Sandstone  which  lie  has  left  to  the  north  and  west  of  the  car- 
boniferous limestone,  and  the  vast  red  region  in  which  he  is  at  first  bewildered ; 
but  with  the  discovery  of  fossils,  he  ascertains,  that  zoologically  the  one  red 
region  is  wholly  dissimilar  from  the  other.  Comparing  the  fossils  with  those  of 
Western  Europe,  he  assures  himself,  that  he  has  entered  into  a formation  higher 
in  the  series  than  the  carboniferous  limestone. 

His  next  object,  therefore,  is  to  explore  those  tracts  wherein  the  elevation  of  the 
older  strata  with  which  he  had  previously  made  himself  well  acquainted,  has  been 
such,  as  clearly  to  expose  a passage  from  them  to  the  newer  strata  in  question. 
Such  proofs  were,  indeed,  obtained  to  some  extent  in  our  first  visit  to  Russia,  by 
ascending  the  great  Dwina ; but  as  the  beds  are  there  very  horizontal,  we  shall 
appeal  to  that  section  in  the  next  chapter,  and  in  corroboration  only  of  the  suc- 
cession which  is  more  clearly  exhibited  on  the  western  flanks  of  the  Ural  Moun- 
tains. The  slight  sketch  which  has  been  given  of  the  carboniferous  rocks  which 
occupy  the  hills  on  the  western  flanks  of  that  chain,  will  enable  our  readers  to 
understand  how  they  rise  out  from  beneath  the  Permian  deposits,  and  referring  to 
the  coloured  section  (PL  II.  fig.  1.),  as  affording  a general  view  of  the  order  ob- 
served along  the  flanks  of  that  chain,  we  shall  at  once  proceed  to  detailed  descrip- 
tions of  different  tracts,  in  the  governments  of  Perm  and  Orenburg. 

Lowe / Limestone , Gypsum  and  Copper  Deposits  near  Perm. — The  oldest  beds  of 
this  system,  or  those  on  the  western  slopes  of  the  Ural  Mountains,  which  succeed 
to  the  upper  carboniferous  strata,  are  well  developed  to  the  east  of  the  city  of 
Perm,  on  the  banks  of  the  rivers  Sylva,  Babka,  Sira  and  Gromotucha,  where  they 
consist  of  finely  laminated,  calcareous  flagstones,  sometimes  inclosing  small  con- 
cretions of  white  gypsum,  at  other  times  charged  both  with  large  concretionary 
masses  and  thin  flaglike  beds  of  the  same  mineral.  Some  of  the  calcareous  beds 
resemble  chalk  marl,  others  are  dark-coloured,  hard,  and  somewhat  bituminous, 
with  courses  approaching  to  chert,  and  the  whole  pass  upwards  into  calcareous 
grits,  sandstones,  conglomerates,  &c. 

At  Verkni  Podvolodchie,  the  cliffs  on  the  right  bank  of  the  Sylva  show  an  as- 
cending section,  from  flaglike  limestones,  through  concretionary  grey  calcareous 
rocks,  into  overlying  flagstones  and  grits,  which  are  surmounted  by  shales  and 
flagstone  with  plants. 

Near  Tchelkanova,  on  the  same  river,  amorphous  masses  of  gypsum  appear  on 
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both  banks ; and  at  Savorochino,  gypsum  is  seen  in  one  cliff,  and  limestone  in  the 
other.  Again,  at  Goruchky  on  the  Sylva,  there  is  an  ascending  section  of  lime- 
stone, gypsum  and  calcareous  grit ; whilst  in  other  spots,  both  on  the  Sylva  and 
Sira  rivers  (Yotiaky,  Gromotucha,  &c.),  large  masses  of  grit  and  marl  repose  upon 
limestone  without  the  intervention  of  gypsum.  We  owe  our  acquaintance  with 
these  facts  to  our  friend  Col.  VolknerE  In  ascending  the  Babka  and  Sylva  rivers 
we  found  the  gypsum  still  further  developed.  At  Krisolova,  the  right  bank  of 
the  Babka,  150  to  200  feet  in  height,  is  occupied  in  ascending  order  by  1.  Large 
masses  of  gypsum.  2.  Flaglike  gypsum  and  calcareous  flagstone.  3.  Finely  la- 
minated, small  concretionary  gypsum,  with  flags  of  marly  grey  limestone  divided 
both  by  gypsum  and  thin  way-boards  of  white  chalky  marl.  4.  Summit  composed 
of  a tufaceous  dolomite  passing  into  calcareous  grit.  Chert  is  seen  at  intervals  in 
this  neighbourhood,  and  some  of  the  courses  of  limestone  are  pisolitic,  whilst  others 
are  bituminous.  These  rocks  also  occupy  the  country  around  the  town  of  Kon- 
gur  on  the  high  road  from  Perm  to  Ekaterinburg. 

Like  most  formations,  therefore,  in  which  gypsum  abounds,  the  lithological  va- 
riations are  considerable  in  very  short  distances,  even  where  the  strata  are  hori- 
zontal ; masses  or  large  concretions  sometimes  taking  the  place  of  calcareous  flags, 
and  vice  versd.  It  is  somewhat  remarkable,  that  strata  containing  so  much  cal- 
careous matter  should  he  so  devoid  of  fossils ; for  in  none  of  the  localities  which 
we  examined,  could  we  detect  organic  remains  in  these  lower  gypsiferous  lime- 
stones, except  at  two  places;  viz.  at  Rapoymaya,  between  theYugofsk  Zavod  and 
the  river  Sylva,  where  we  detected  minute  Cytherince  in  a bastard  limestone,  and 
again  near  Gorodok  in  the  Tchussovaya  river.  At  the  latter  place  the  limestone, 
which  is  burnt  for  lime  and  occupies  the  plateaus,  contains  Unionida,  shells  much 
resembling  forms  to  which  we  shall  hereafter  allude,  in  describing  the  country 

further  west,  and  to  the  north  of  Bielebei. 

In  one  place,  however,  where  the  ground  rises  into  a little  eminence,  called  Tchal- 

pan  a limestone  is  loaded  with  small  shells,  among  which  the  Modwla  Pallasn  and 
the  ’ Ter ebratula  elongata  are  abundant.  Although  we  did  not  visit  this  locality, 
and  owe  our  knowledge  of  it  to  Colonel  Volkner  and  Captain  Platanoff,  we  can 
only  say,  that  we  believe  the  rock  may  prove  to  be  an  overlying  mass,  similar  to 
fossiliferous  limestones  we  shall  presently  describe,  and  which  are  clearly  of  the 

age  of  the  Zechstein. 

. Then  director  of  the  Imperial  Zavods  or  mining  establishments  of  Perm. 

u 2 
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Whilst  the  limestones,  flagstones  and  gypsum  here  described  are  seen  in  the 
valleys  on  the  east,  the  plateaus  to  the  west  are  occupied  by  cupriferous  grits, 
sandstones  and  shale,  which  have  been  largely  excavated  at  several  places.  These 
rocks  have  been  particularly  developed  at  the  Zavods  of  Yugofski  and  Motovi- 
lika,  and  as  we  were  accompanied  through  them,  as  well  as  the  adjacent  country,  by 
Colonel  Volkner,  who  furnished  us  with  sections  and  specimens,  we  at  once  ac- 
quired an  acquaintance  with  them.  These  beds,  which  are  pierced  by  shafts  from 
35  to  130  feet  deep,  consist  of  thick,  flaglike  grits  of  grey  and  dingy  colour,  rarely 
ferruginous,  sometimes  of  greenish  hue,  and  occasionally  slightly  calcareous,  with 
courses  of  red  and  grey  ribboned  marl  and  shale.  The  ores  of  copper,  chiefly  the 
green  carbonate,  are  disseminated  at  intervals  through  all  the  beds,  but  in  this 
district  the  grits  are  the  most  cupriferous.  On  the  whole,  the  lower  beds  are  more 
grey  and  dark-coloured,  and  the  upper  strata  redder.  Plants  of  at  least  twenty 
species  (some  of  which  are  figured  and  will  be  described  in  Part  III.)  diversify  the 
series  in  this  locality,  and  in  some  ol  the  lower  strata  they  are  so  numerous  as  to 
have  given  rise  to  thin  seams  of  coal,  occasionally  from  two  to  three  feet  thick. 
Concretions,  often  cupriferous,  six  to  eight  inches  long,  occur  here  and  there,  and 
they  have  been  generally  formed  around  carbonized  stems  of  plants.  Both  here, 
and  in  other  places  which  we  shall  hereafter  describe,  the  copper  ores  are  verv 
frequently  found  to  be  arranged  in  the  interstices,  and  around  the  fossilized  stems 
and  branches  of  plants,  exhibiting  passages  from  the  common  oxide  of  copper  to 
the  grey  sulphuret  or  copper  pyrites,  and  occasionally  to  the  finer  varieties  of 
bright  green  acicular  malachite,  mixed  with  crystals  of  the  blue  ore  (Kohlen-Salz 
Kupfer)  l. 

All  these  beds  are  as  near  as  possible  horizontal,  and  consist,  we  repeat,  in 

1 The  cupriferous  beds  contain  2±  per  cent,  of  ore  only,  but  from  the  wide  dissemination  of  the 
ore  throughout  vast  masses,  its  extraction  is  profitable,  though  by  no  means  so  much  so  as  in  the 
copper  works  of  the  Ural,  particularly  those  of  M.  A.  Demidoff,  where  it  is  quite  in  another  condition, 
occurring  in  rich  veins  and  masses  amid  metamorphic  strata,  associated  with  igneous  rocks,  as  will  be 
described  in  Part  II.  In  the  districts  near  Perm,  108  cubic  feet  of  wood  are  consumed  to  extract  a poud, 
or  about  37§  lbs.  English,  of  copper  ore ; and  the  cutting  and  converting  the  wood  into  charcoal  cost 
“5  roubles.  The  poud  of  copper  sells  from  32  to  34  roubles,  and  costs  the  Government  23,  whilst 
individuals  whose  establishments  are  not  so  expensive,  produce  it  at  18  roubles.  The  Imperial  Zavods 
near  Perm  aflTord  16,000  pouds  per  annum,  and  as  the  net  gain  per  poud  is  10  roubles  60  copecks,  the 
Government  profit  is  160,000  roubles,  or  about  £8000  sterling  per  annum,  after  defraying  all  costs,  pay  of 
officers  included.  ’ * 
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ascending  order,  of  grey  and  dark-coloured  shale  with  plants  and  coal,  grey  grit 
and  ribboned  shale,  red  and  greenish  grey  grits,  and  argillaceous  marl. 

The  whole  country  is,  indeed,  of  a red  colour,  and  the  surface  is  usually 
covered  with  fine  gravel  arising  from  the  decomposition  of  a conglomerate  in  situ. 
Such  decomposed  conglomerate  is  made  up  of  various  crystalline  rocks  derived 
from  the  adjacent  Ural  chain,  among  which  quartz  rock  and  quartz  prevail,  with 
syenite,  greenstone,  &c.,  and  some  fragments  of  the  palaeozoic  limestones.  Masses 
of  this  age,  that  have  been  decomposed  in  situ,  are,  in  fact,  very  common  over  wide 
spaces  in  the  governments  of  Perm  and  Orenburg,  and  though  in  general  the  im- 
bedded fragments  are  small,  we  have  met  with  examples  (one  in  particular  at 
Eralskaya-gora,  between  Ust  Kataf  and  Simsk)  where  they  were  large,  and  which, 
the  cementing  detritus  having  been  washed  away,  might  almost  have  been  mis- 
taken for  erratic  blocks  of  a more  modern  period. 

On  this  eastern  frontier  of  the  Permian  system  we  did  not  extend  our  researches 
further  to  the  north  than  Solikamsk,  a country  composed  of  grey-coloured,  flag- 
hke  limestone,  marls  and  gypsum,  surmounted,  here  and  there,  by  red  sandstone 
and  conglomerate,  occasionally  cupriferous.  These  rocks  are  rich  in  salt-sources, 
which  have  been  followed  down  to  such  great  depths  beneath  the  surface,  that  we 
are  constrained  to  believe,  either  that  they  issue  from  the  very  base  of  the  Per- 
mian system,  or  even  from  the  carboniferous  rocks.  The  analogy  of  a great  mass 
of  rock-salt  at  Illetzkaya  Zastcliita,  south  of  Orenburg,  and  which  will  be  described 
in  the  next  chapter,  might  indeed  lead  to  the  belief,  that  these  saline  sources  have 
their  origin  in  the  body  of  the  Permian  rocks.  When,  however,  we  remember 
that  at  Starai-Russa,  salt-springs,  equally  copious,  rise  through  the  Lower  Devo- 
nian strata,  and  possibly  even  from  the  Silurian  rocks  (p.  45),  we  are  compelled  to 
desist  from  attaching  any  value  to  the  presence  of  salt  as  a geological  constant. 
It  occurs,  in  fact,  in  beds  of  all  ages,  and  of  the  truth  of  this  remark  Russia  offers 
excellent  examples  (see  further  observations  on  salt  in  the  next  chapter). 

Western  Flank  of  the  South  Ural. — Ascending  Series  near  Orenburg. — Rocks  of 
similar  composition  to  those  we  have  described  near  Perm,  and  having  the  same  pre- 
vailing red  colour,  succeed  to  the  carboniferous  beds  all  along  the  western  edges  of 
the  Ural  chain.  Wherever  the  nature  of  the  country  and  the  limited  time  at  our 
disposal  enabled  us  to  make  researches,  we  found  the  lowest  strata  of  this  system 
to  consist  of  calcareous  flags  with  large  masses  of  gypsum,  similar  to  those  upon 
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the  Sylva  and  Babka  near  Kongur.  We  shall  presently  describe  the  succession  in  the 
neighbourhood  of  Sterlitamak,  but  as  the  uppermost  carboniferous  strata,  viz.  the 
Goniatite  grits  and  flags,  are  not  there  visible,  and  the  line  of  junction  is  marked 
by  violent  dislocations  (the  lower  carboniferous  limestone  being  thrown  at  once 
into  immediate  contact  with  the  gypseous  strata) , we  prefer  to  transport  our  readers 
to  the  southern  extremity  of  the  chain,  and  to  point  their  attention  to  a very  clear 
ascending  order,  the  lower  part  of  which  has  been  already  alluded  to.  It  has 
been  shown  (p.  132),  that  at  the  south-western  flank  of  the  South  Ural  the  upper- 
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Conglomerate  Red  sands,  with  concretions  Limestone  Goniatite  flags  Carboniferous 

and  sandstone.  and  copper  ores.  with  gypsum.  and  grits.  limestone. 

most  beds  of  the  carboniferous  limestone  (a)  occupying  the  hills  called  Gourmaya, 
near  the  Bashkir  village  of  Kundrofka,  are  highly  inclined,  dipping  to  the 
west.  The  Goniatite  grits  and  flags  ( b ) are  succeeded  by  other  grey  and  thin 
calcareous  flags  with  large  concretionary  masses  of  white  gypsum  (c),  in  which 
we  observed  no  fossils,  and  which  perfectly  resembled  the  deposits  of  the  Sylva 
and  Kongur.  A country  composed  of  red  ground  follows,  and  still  further  to 
the  west,  are  hard,  red  and  green  sandstone  and  flagstone,  in  parts  calcareous,  in 
parts  a conglomerate,  with  disseminated  copper  ore  ( d ).  All  these  strata  dip  to 
the  west  beneath  other  red  beds,  and  in  the  hill  of  Girialskaya,  the  whole  group 
is  distinctly  overlaid  by  a coarse,  red  sandy  conglomerate  (e),  having  a base  of  dull 
red  sandstone.  The  materials  of  this  conglomerate  have  been  derived  from  the 
older  rocks  of  the  Ural  chain,  and  vary  from  the  size  of  peas  to  that  of  melons. 
All  these  masses  are  inclined  at  high  angles  and  dip  conformably  to  each  other  to 
the  west  ; on  the  mountain  sides  at  60°  to  70°,  and  in  the  lower  hills  of  Girials- 
kaya at  not  less  than  35°  to  40°,  the  inclination  gradually  diminishing  as  the  hills 
descend  into  the  low  country.  This  section  is  therefore  most  clear,  in  showing  a 
perfect  conformability  between  the  Permian  rocks  and  the  carboniferous  strata 
upon  which  they  repose  ; a phsenomenon  the  more  remarkable,  as  in  considerable 
tracts  connected  with  the  Ural  these  deposits  are  unconformable. 
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Between  these  hills  and  Orenburg  the  country  subsides  into  an  undulating 
steppe,  in  which  it  is  very  difficult  to  trace  any  regular  succession,  though  dark  red 
sandstone  with  some  gypsum  occurs,  a little  out  ot  the  high  road,  and  other  strata 
contain  concretions  of  impure  limestone  not  unlike  “ cornstone.”  These  concre- 
tions, and  the  matrix  in  which  they  occur,  are  indeed  more  like  the  Lower  New  Red 
Sandstone  of  the  central  counties  of  England  than  any  other  rock  to  which  they 
can  be  lithologically  compared,  and  in  approaching  Orenburg  we  again  saw  them 
at  the  little  station  of  Nejinskaya,  where  the  rock  is  a dull,  brown-red  sandstone 
with  purple  streaks. 

At  Orenburg,  the  right  bank  of  the  Ural  river  exposes  cliffs  of  red  and  light- 
coloured  marly  incoherent  sandstone,  and  this  system  of  red  beds  extends  over  a 
very  considerable  area  to  the  south,  north  and  west  of  the  city. 

Zone  of  Zechstein,  or  Magnesian  Limestone. — Having  conducted  our  readers  to 
some  distance  from  the  edge  of  the  carboniferous  limestone,  as  seen  on  the  flank  of 
the  Ural  Mountains,  and  having  ascertained,  by  their  high  inclination,  that  many 
of  the  intermediate  strata  are  of  great  thickness,  we  may  now  state,  that  on  this 
parallel  we  met  with  a band  of  limestone  which  is  dissimilar  in  mineral  aspect 
from  that  which  is  associated  with  the  gypsum  near  the  mountain  flanks.  Some 
courses  of  this  limestone  are  perceived  near  to  Orenburg,  about  four  versts  west  of 
the  city,  and  near  the  mouth  of  the  river  Sakmarka.  The  upper  beds  are  thin, 
and  of  light  grey  colour,  but  they  thicken  downwards  to  courses  of  eight  and  ten 
inches  of  whitish  colours.  The  strata  exposed  (and  they  have  been  quarried  to 
shallow  depths  only)  form  probably  the  upper  part  of  the  Zechstein,  properly  so 
called,  and  they  contain  Terebratula  elongata  and  another  species,  with  some  reed- 
like plants  and  serpuloid  bodies.  This  rock  is  here  evidently  upon  a line  of  undu- 
lation or  elevation,  for  the  beds  plunge  to  the  south-south-west  at  25°. 

About  sixty  versts,  however,  to  the  north,  the  same  limestone  is  admirably  ex- 
posed at  a place  called  Grebeni,  and  is  extensively  quarried  as  a building  stone  tor 
the  use  of  the  surrounding  country.  The  hill  of  Grebeni  is  on  the  left  bank  of  the 
river  Sakmarka,  to  which  it  presents  an  escarpment  of  not  less  than  sixty  feet  in 
height,  from  which  the  beds  dip  to  the  east-south-east  at  an  angle  of  20°  to  30°. 
This  portion  of  the  valley  of  the  Sakmarka  evidently  marks  a line  of  elevation  and 
dislocation,  for  on  traversing  this  low  ground  to  the  hill  of  Palatki,  about  six  versts 
from  Grebeni,  we  found  the  same  limestone  in  a reversed  position,  and  dipping 
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eastwards  at  20°.  The  annexed  woodcut  will  convey  a tolerably  correct  idea  of 
the  transverse  section  across  this  valley. 

23. 

(The  spectator  is  looking  southwards.)  W.N.W. 

E.S.E.  Grebeni.  Palatki. 


Limestone.  Gravel.  Limestone  covered  by  sands*  marls,  &c 


The  best  beds  of  this  limestone  are  so  copiously  charged  with  broken  shells,  and 
when  worked  assume  so  white  a colour,  that  they  somewhat  resemble  the  calcaire 
grossier  of  Paris,  and,  like  that  stone,  they  are  easily  chiselled  and  ring  under  the 
hammer.  The  fossils  of  Grebeni  are  Productus  Canncrini  (nob.),  Orthis  Wangen- 
heimi  (nob.),  Avicula  Kazunensis  (nob.),  Modiola  Pallasii?  (nob.),  Retepora  flus- 
tracea  (Phil.),  &c. 

In  several  places  along  the  west  flank  of  the  South  Ural  we  met  with  a succes- 
sion similar  to  that  which  is  given  in  the  above  woodcut.  Thus  at  Visilki,  two 
versts  north  of  Gorodok-Sakmarsk,  limestone  with  the  same  fossils  as  at  Grebeni, 
and  in  which  the  Retepora  jlustracea  ? abounds,  dips  at  20°  to  the  west  and  by  north, 
under  grey  grits  and  sandstone,  the  lowest  beds  being  calcareous  and  containing 
shells  ( Productus , &c.).  In  following  this  section  a little  to  the  west,  the  next 
succeeding  beds  are  found  to  be  composed  of  red  siliceous  conglomerate,  slightly 
dipping  off  at  first,  but  soon  becoming  horizontal,  in  which  copper  ore  being 
largely  disseminated,  has  given  rise  to  the  mines  of  Kargalinsk.  As  in  other 
places  where  copper  ore  abounds,  fossil  trees  and  plants  are  also  of  frequent  occur- 
rence, and  although  at  the  time  of  our  visit  we  were  not  so  fortunate  as  to  procure 
them,  this  spot  has  also  afforded  many  remains  of  fishes  (Paleeonisci) , with  bones  of 
Saurians,  &c.  To  the  north  of  Sakmarsk,  at  about  twenty-five  versts  towards 
Yemangulova,  a section  exposes  a similar  succession  from  an  inferior  limestone 
through  grey  grits  into  red  overlying  ground,  and  here  the  direction  is  transverse 
to  the  prevalent  strike,  and  instead  of  dipping  to  the  east  or  west,  following  the 
line  of  the  chief  anticlinal  which  is  parallel  to  the  Ural,  the  strata  plunge  20°  to 
the  north,  exhibiting  a fracture,  at  right  angles  to  the  main  elevation,  and  in  the 
line  by  which  the  river  Sakmarka  escapes  from  the  mountains  (see  Map).  At 
Yemangulova  and  to  the  west  of  that  village,  a whitish  fossiliferous  limestone 
occurs,  which  is  capped  by  sandstone  and  layers  of  grey-coloured  limestone,  the 
whole  dipping  about  12°  north-east. 
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In  proceeding  northwards  from  Sakmarsk  to  Sterlitamak,  we  no  longer  met 
with  the  limestone  containing  fossils  of  the  Zechstein  ; but  near  the  mines  of 
Voskresensk  (still  nearer  to  the  Ural),  we  were  once  more  amidst  cupriferous  con- 
glomerates, inclined  to  the  west  and  reposing  upon  a white  limestone  without 
fossils. 

Though  our  time  did  not  permit  us  to  make  many  transverse  sections,  still  by 
ascending  the  Sakmarka,  where  its  course  lies  from  east  to  west  (see  Map),  we  ascer- 
tained, that  a considerable  tract  of  red  country  is  there  interpolated  between  the 
zone  of  limestone  with  zechstein  fossils  (just  mentioned),  and  the  flaglike  and 
upper  beds  of  the  carboniferous  limestone.  The  latter  forms  the  outer  or  western 
edge  of  the  picturesque  hills,  among  which  General  Perofski,  the  Governor- 
General  of  Orenburg,  has  his  summer  residence.  In  our  journey,  however,  from 
Orenburg  to  Voskresensk,  we  necessarily  regained  the  flank  of  the  carboniferous 
limestone,  and  in  its  vicinity  we  again  obtained  proofs  of  the  existence  of  a white 
limestone  without  fossils,  as  above  stated,  dipping  under  and  surrounded  by  cop- 
per grits  and  siliceous  conglomerates.  This  excursion,  therefore,  confirmed  our 
view  of  the  existence  of  two  calcareous  zones,  as  proved  by  the  section  from  the 
Gourmaya  Hills  to  Orenburg.  We  shall  presently  offer  similar  evidences  in  a 
section  from  Sterlitamak  to  the  environs  of  Bielebei,  and  in  the  next  chapter  a like 
sequence  will  be  indicated  in  the  account  of  our  ascent  of  the  great  Dwina  from 
Archangel  to  Ustiug. 

In  the  parallel  of  Orenburg,  we  found  a system  of  red  grits,  marls,  conglomerates, 
&c.,  spread  out  over  the  whole  country  between  that  city  and  Samara  on  the  Volga, 
with  scarcely  a trace  of  limestone.  The  higher  part  of  this  region,  which  divides 
those  streams  from  the  valley  of  the  Ural,  and  is  known  as  the  Obschey  Sirt,  is 
not,  as  some  authors  supposed,  a ridge  of  crystalline  rocks,  but  simply  a low  and 
scarcely  perceptible  watershed,  which  is  traversed  by  the  road  from  Orenburg  to 
Samara,  where  it  consists  of  red  sandstone,  in  parts  hard,  solid,  and  slightly 
micaceous,  with  subordinate,  concretionary  beds  approaching  to  conglomerates. 

To  the  east  of  the  fort  of  Borsk  a natural  section  of  about  100  feet  exposes  in  ascending  order  the  following 
beds  1.  Solid  red  sandstone.  2.  Red  shale.  3.  Red  sandstone.  4.  Red  shale.  5.  Reddish  coarse-grained  grit 
of  some  thickness.  6.  Red  shale.  7.  Thin  bed  of  red  and  green  sandstone.  8.  Course  of  conglomerate.  9.  Red 
sand  with  concretions.  10.  Red  shale.  11.  Conglomerate,  with  fragments  and  concretions  of  marl,  &c.,  and 
hones  of  Saurians. 

In  the  ensuing  chapter  we  shall  treat  of  the  extension  of  the  Permian  rocks  to 
the  south  of  Orenburg,  and  into  the  steppes  of  the  Khirghis,  where  they  are  charac- 
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terized  by  masses  of  rock-salt  and  salt  springs,  and  are  overlaid  by  peculiar  lime- 
stones unknown  in  other  parts  of  Russia. 

Sections  from  the  Flanks  of  the  Ural  chain  near  Sterlitamak,  to  the  Volga  on  the 
west. — In  a traverse  from  Sterlitamak  to  Ufa  we  perceived  nothing  worthy  of  no- 
tice, except  masses  of  gypsum  and  alabaster,  subordinate  to  red  sandstone,  argil- 
laceous limestone  and  marl.  In  the  environs  of  Sterlitamak,  the  lower  gypseous 
beds,  to  which  we  have  adverted  as  forming  the  base  of  the  Permian  system,  are 
not  seen  on  the  banks  of  the  Bielaya,  which  river  there  meanders  in  a plain, 
flanked  on  the  east  by  the  outlying  hills  of  carboniferous  limestone  previously 
alluded  to,  and  which  evidently  constitute  the  last  echellon,  or  parallel,  of  the  older 
rocks  of  the  Ural.  Between  these  outliers,  however  (Tchekatau,  &c.),  and  the 
main  body  of  carboniferous  limestone  on  the  east,  there  is  a fine  trough  of  red  and 
green  marls,  with  vast  masses  of  gypsum  and  thin-bedded  impure  limestone,  in 
which  we  could  discover  no  fossils.  The  lowest  beds  consist  of  flaglike,  brown- 
coloured  gypsum ; in  the  middle  strata  occur  large  white  concretionary  masses ; 
and  the  upper  consist  of  thinly  foliated,  reddish  gypsum,  inosculating  with  red 
marl  and  courses  of  white  and  red  marlstone.  Separated  from  the  main  region 
of  the  Permian  deposits  and  pierced  by  the  anticlinal  ridge  of  carboniferous  lime- 
stone above  alluded  to  (see  coloured  section,  PI.  IP  fig.  ].),  the  ascending  series 
above  these  gypseous  masses  is  necessarily  truncated  ; though  the  strata  we  now 
describe  are  splendidly  exhibited  in  the  picturesque  hills  inhabited  by  the  Bashkirs, 
on  the  right  bank  of  the  small  stream  Seleuk.  To  the  west  of  the  Bielaya,  or  on 
the  left  bank  of  that  river,  the  beds  are  denuded  or  obscured  for  some  distance ; 
but  to  the  south  and  south-south-east  of  that  town,  the  carboniferous  limestone 
receding  eastwards  with  a partial  change  of  direction  in  the  Ural  chain,  the  Per- 
mian rocks  are  largely  spread  out  in  undulations,  upon  both  banks  of  the  Bielaya, 
so  far  as  that  river  flows  from  south  to  north. 

After  leaving  the  country  of  gypsum  and  flat-bedded  limestone  on  the  Seleuk, 
similar  to  that  of  the  Sylva  (p.  142),  the  first  beds  visible  in  the  low  plateaus  to 
the  west  of  Sterlitamak,  are  dull,  red,  earthy  flagstones  and  sandstones,  passing 
to  purple  and  yellowish  micaceous  sandstone,  from  one  inch  to  two  feet  thick, 
which  are  followed  by  others,  composed  of  red  or  purple  and  grey  sandstone 
and  grit,  undistinguishable  from  those  near  Perm,  with  occasional  white  conglo- 
merate ; the  whole  alternating,  as  seen  in  some  ravines,  with  red  and  green 
marls  or  shale,  in  which  courses  of  pebbly  rock  wedge  out  in  one  locality  and  ex- 
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pand  in  another.  After  passing  over  a barren  steppe  of  considerable  width,  inha- 
bited by  Bashkirs,  the  surface  of  which  is  covered  at  intervals  with  much  black 
earth  or  “ Tchornozem,”  we  first  perceived  on  the  sides  of  a ravine  near  the 
Bashkir  camp  of  Ilchegulova,  about  half  way  between  Sterlitamak  and  Bielebei, 
bands  of  impure  limestone,  in  parts  resembling  English  “ cornstone,”  alternating 
with  grey  and  red  grit  and  shale.  In  these  beds,  most  of  which  are  flaglike,  we 
found  the  Modiola  Pallasii,  the  Productus  Cancrini,  and  some  corals,  impacted  in  a 
dull  red  matrix,  overlying  other  limestone  flags  of  grey  colour  and  compact  struc- 
ture, beneath  which  are  thin  bands  of  smoke-grey  and  greenish  calcareous  sand- 
stone and  grit.  The  beds  exposed  are  in  all  about  thirty  feet  thick,  and  they 
occupy  the  summits  of  the  plateaus  watered  by  the  Nadir  and  other  rivulets  which 
flow  into  the  Dioma.  In  our  journey  to  the  west  we  perceived  that  the  calca- 
reous matter  thickened  rapidly,  inclining  upon  the  whole  to  the  west ; for  we  shall 
presently  see,  that  beds  containing  the  same  fossils  which  here  occupy  the  plateau, 
occur  at  the  bottom  of  the  deepest  denudations. 

The  reader  will  not  fail  to  observe,  that  on  this  line  of  section,  as  on  that  of 
Orenburg  (p.  1415),  limestone  with  fossils  of  the  Zechstein  is  not  met  with,  except 
at  some  distance  from  the  edges  of  the  carboniferous  rocks. 

On  the  banks  of  the  Dioma,  this  limestone  series  thickens  in  fine  escarpments, 
composed  of  strong  bands  of  red  and  grey  grits  with  plants  ; and  the  latter,  some- 
times calcareous,  alternate  with  courses  of  fossiliferous  limestone. 

This  is  well  seen  at  Nikefur,  on  the  banks  of  the  Zayakaya,  a tributary  of 
the  Dioma,  in  cliffs  of  about  140  feet  in  height,  which  expose  the  following  suc- 
cession : — 

Summit. — Bands  of  white  and  brownish  compact  flaglike  limestone,  with  courses  of  yellow  and  greenish  gritty 
sandstone,  with  Productus  Cancrini  (nob.),  P.horrescem  (nob.),  Terebratula  concentrica,  small  Modiolce 
and  plants,  &c. 

Calcareous  grit,  with  thin  courses  of  flint. 

Grev  maid  with  thin  courses  of  limestone. 

Sandstone  and  grits  (with  schists  of  conchoidal  fracture  forming  the  laminae  of  deposit),  containing  many 
stems  of  plants. 

Limestone,  -whitish  and  grey,  in  beds  of  one  to  two  feet. 

Dull  red  argillaceous  beds. 

Base. — Thick  beds  of  purple  and  grey  grit  and  sandstone. 

In  all  this  tract,  the  limestone  seemed  to  prevail  on  the  summits,  and  the  grits 
towards  the  bottom  of  the  valleys. 

Further  westwards,  at  Metaftamak,  twenty-two  versts  from  Bielebei  and  west  of 
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the  Zavod  of  Ussen-Ivanofski  (where  we  first  met  with  our  kind  friend  Major 
Wangenheim  Von  Qualen),  the  hills  to  the  north  of  the  little  stream,  rising  to 
not  less  than  250  feet  above  its  bed,  expose  so  many  alternations  of  limestone  with 
sandstone  and  marl,  that  we  are  induced  to  impress  the  nature  ol  the  series  on 
the  mind  of  the  reader  by  the  following  woodcut. 

In  ascending  from  the  rivulet  and  plain,  the  first  eighty  feet  (a)  are  observed  in 
a slope  which  is  evidently  argillaceous  ; for  springs  burst  out  where  it  terminates 
against  the  escarpment  of  overlying  rocks,  just  as  in  the  Midland  Counties  of  En- 
gland the  line  of  springs  is  seen,  where  the  inferior  oolite  rests  upon  the  lias. 

Above  this  the  following  ascending  section  is  observed  : — 

24. 


Above  this  the  vertical  section  ceases,  and  the  slope  which  leads  to  the  summit 
exposes,  first,  sandy  beds  with  calcareous  grits  and  argillaceous  concretions,  grey, 
compact,  marly  flagstone,  thin,  red,  sandy  and  marly  beds,  covered  by  greyish  and 
brownish  flaglike  compact  limestone.  From  these  sections  it  appears  certain,  that 
beds  of  limestone  containing  the  fossils  of  the  Zechstein,  are  interlaced  with  a co- 
pious development  of  sands,  marls,  &c.,  which  are  loaded  with  the  peculiar  plants 
we  shall  hereafter  describe. 

A high  plateau,  due  probably  to  a great  undulation  of  the  strata,  rises  between 
the  Dioma  on  the  east  and  the  Ik  on  the  west,  on  which  the  town  of  Bielebei  is 
placed,  and  to  the  north  of  which  are  situated  the  Zavods  of  Nijm  and  Verkm 
Troitsk1.  In  the  neighbourhood  of  these  Zavods  the  structuie  of  the  tract  is 
admirably  laid  open  on  the  banks  of  the  river  Kidash,  which  has  a short  and  rapid 
course  from  east  to  west,  until  it  falls  into  the  Ik.  In  passing  fiom  \ erkni  to  Nijni 

1 These  Zavods  are  managed  by  our  friend  Major  Wangenheim  Von  Qualen. 
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Troitsk,  or  from  east  to  west,  the  beds  with  Producti  are  seen  to  be  overlaid  by  a 
very  considerable  thickness  (400  to  500  feet)  of  white  marlstone,  flaggy  limestone, 
marl  and  sandstone  ; the  white  marlstone  occasionally  predominating  in  the  upper 
parts  of  the  hills.  We  might  offer  many  detailed  sections  of  the  structure  of  the 
hills  around  these  Zavods.  We  could  not,  however,  propose  any  one  as  a type  of 
general  succession  ; for,  as  before  said,  no  two  sections,  made  even  in  the  same 
parallel  and  at  very  short  distances  from  each  other,  will  be  found  to  agree.  As 
the  beds  throughout  the  whole  of  this  tract  are  very  slightly  inclined,  and  ap- 
proach as  near  to  horizontality  as  may  be,  with  very  few  signs  of  dislocation, 
and  as  the  numerous  watercourses  which  fall  into  the  Kidash  expose  fine  natural 
sections,  we  convinced  ourselves,  that,  for  the  most  part,  the  variety  of  structure 
was  due  to  expansions  and  contractions  of  mineral  matter  upon  the  same  horizon  ; 
in  short,  to  the  system  of  inosculation  represented  in  the  coloured  section,  PL  Ilf 
fig.  1,  and  in  the  tabular  view  which  accompanies  the  Map. 

The  Productus  limestone,  in  its  lowest  and  thickest  beds,  is  sometimes  a hard, 
thick,  flaglike  magnesian  limestone,  of  conchoidal  fracture,  splitting  into  very 
large  flags  : in  some  places,  strata  containing  the  same  fossils  are  calcareous  grits, 
in  others  they  are  white  limestones.  Occasionally  they  are  tufaceous,  though 
usually  the  uppermost  beds  only  assume  the  latter  character,  and  they  are  then 
associated  with  a great  thickness  of  whitish  and  greenish  beds  of  marl  and  marl- 
stone, with  few  fossils,  except  Modiolae.  Sometimes  indeed  (as  at  Metaftamak, 
see  opposite  section),  the  Producti  are  found  in  calcareous  grits  or  sandstones  ; at 
other  times  they  are  united  together  in  matted  masses,  and  form  shelly,  tertiary- 
like  beds,  six  to  eight  inches  thick,  harder  than  the  strata  with  which  they  are 
intercalated,  and  with  which  they  alternate  in  escarpments  from  150  to  200  feet 
high.  Again,  at  Nijni  Troitsk,  the  same  shells  occur  in  a brown  shale  surmounted 
by  white  limestone,  but  in  no  instance  have  they  as  yet  been  found  in  the  over- 
lying  beds  of  cupriferous  sandstone  and  conglomerate  associated  with  the  bones  of 
Saurians.  This  group  is  also  diversified  by  the  presence  of  flint  and  chert,  which 
occur  both  in  the  form  of  thin  continuous  layers  and  small  concretions,  like  those 
of  the  chalk  of  Western  Europe.  The  siliceous  bands  exhibit,  indeed,  all  the 
shades  of  variety,  from  a coarse  chert  to  the  finest  resinous  silex,  and  as  in  the 
carboniferous  limestone  of  Russia,  they  sometimes  contain  fossils. 

The  red  argillaceous  shale  styled  “ leber  thon”  by  Major  Von  Qualen,  contains 
no  organic  remains,  nor  have  the  white  marls  and  tufaceous  limestones  afforded 
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any,  with  the  exception  of  some  beds  containing  Modiolse,  and  very  rarely  a Pro- 
duces. The  grits,  sandstones,  shales  and  pebbly  beds  of  this  district  very  much 
resemble  those  near  Perm,  contain  many  plants  of  the  same  species,  and  also  afford 
thin  seams  of  coal,  from  one  and  a half,  to  three  and  a half  feet  in  thickness. 

The  intimate  connection  of  copper  ore  with  the  fossil  vegetation,  similar  to  that 
described  at  Perm,  is  most  instructively  displayed,  particularly  at  the  mines  of 
Klutchefski  near  Bielebei,  and  at  Kargala  in  the  Steppes  north  of  Orenburg.  So 
general,  in  fact,  is  the  connection  of  fossil  wood  and  copper  ore,  that  the  discovery 
of  the  outcrop  of  the  silicified  trunk  of  a tree  often  leads  the  mining-agent  to 
follow  it  into  the  rock  and  thereby  to  detect  valuable  cupriferous  masses.  Some- 
times the  copper  ore  interlaces  with  all  the  fibres  of  the  silicified  wood  ; at  other 
times  it  is  continuous  through  a mass  of  leaves,  matted  in  sand,  grit  or  marl, 
and  thus  a small  nucleus  of  vegetable  matter  has  often  proved  a source  of  con- 
siderable wealth.  Where  the  copper  permeates  the  coaly  fibre,  it  is  usually  in 
the  state  of  blue  carbonate.  As  a general  rule  it  may  be  said,  that  the  sand- 
stone, grit  and  shale  beds  in  which  plants  occur,  are  the  great  matrix  of  copper 
ore,  and  that  this  mineral  is  much  more  rarely  found  in  the  white  and  green  marls 
— never  indeed  in  the  same  quantity,  and  never,  as  far  as  we  know,  in  the  pure 
limestone '. 

An  examination  of  the  section  from  the  valley  of  the  Kidash  to  the  adjoining 
plateau  of  Kailinski,  and  from  thence  to  the  river  Ik,  must  indeed  convince  any 
one,  that  the  whole  of  the  beds  we  have  been  describing  constitute  one  complex 
mineral  series,  with  copper  disseminated  at  intervals ; for  at  the  base  of  the  sec- 
tion on  the  Kidash,  are  beds  containing  Productus  Cancrini,  in  the  middle  lime- 
stone and  flagstones  with  Uniones  or  Anodons ; then  plants  and  traces  of  coal ; 
and  lastly,  marl,  sandstone,  partial  conglomerate  and  grit,  with  bones  of  Saurians. 

The  annexed  woodcut  will  convey  a tolerably  correct  idea  of  the  succession 
visible  in  one  part  of  these  valleys,  where  the  mines  are  poor,  but  in  which  at  least 
500  feet  of  strata  are  exposed. 

It  was  in  these  conglomerates  and  grits  of  the  plateau  of  Karlinski  (evidently 
in  this  spot  superior  to  the  great  calcareous  bands  with  Producti)  that  some  of  the 
Sauroid  remains  described  by  M.  Fischer  were  found  by  Major  Von  Qualen1.  The 
Rhopalodon  Mantellii  (Fischer),  on  the  other  hand,  was  detected  in  the  conglomerate 


1 See  our  explanation  of  the  connection  of  the  copper  ore  with  plants  at  the  end  of  this  chapter 
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a.  Shale  and  calcareous  flagstone,  with  Productus  Cancrini  and  other  fossils  overlaid  by  and  subordinate  to  grey  sandstone  and  grit  (b). — c.  Thin- 
beddcd  white  marlstonc  passing  to  tufaceous  limestone. — d.  Yellowish  calcareous  shelly  beds,  ten  to  fifteen  inches  thick,  with  white,  red  and  green- 
coloured  marls.  These  beds  break  into  large  rhombs  or  septarian  masses,  and  the  separating  fissures  are  filled  with  shale.  The  chief  bed  is  made  up  of  a 
multitude  of  broken  shells,  and  is  divided  from  the  marlstonc  above  and  below  by  a thin  pellicle  of  shale.  In  the  overlying  marlstoncs  arc  Unios  or 
Amnions,  with  stems  of  fossil  plants. — e.  White  marlstoncs  of  great  thickness.—/.  Dingy  red  mid  green  incoherent  sands,  with  some  green  marl  and 
a little  copper. — g.  White  marlstonc  with  red  and  green  argillaceous  marl  or  shale.  This  section  gives  the  details  on  the  cast  side  or  left  bank  of  the 
little  rivulet  Karla,  which  flowing  from  the  plateau  of  Karlinski,  falls  into  the  Kidash,  but  he  who  passes  even  to  the  west  side  of  this  puny  brook  will 
find  very  different  beds  at  similar  levels.  Thus,  towards  the  summit  on  the  west  of  the  Karla,  red  sandstone,  copper  ore,  grit  and  conglomerate  abound 
adjacent  to  and  in  the  very  same  horizon  as  the  marlstone,  &c.  on  the  east  bank. 

at  the  mine  of  Klutchefskoi,  in  the  arrondissement  of  Bielebei,  forty  versts  south- 
east of  the  river  Dwina,  and  near  the  village  of  Kargola.  In  the  opinion  of  Pro- 
fessor Owen,  to  whom  we  have  submitted  specimens  from  these  localities,  the 
bones  from  near  Troitsk,  probably  humeri,  unquestionably  belong  to  Thecodont 
Saurians,  and  are  more  closely  allied  to  the  Thecodontosaurus  (Riley  and  Stutch- 
bury),  discovered  in  the  dolomitic  conglomerate  of  Bristol,  than  any  known  fossils. 
This  analogy  is,  indeed,  still  more  strongly  supported  by  the  more  characteristic 
and  better  preserved  jaw  of  the  Rliopalodon,  which  approaching  very  near  to  the 
species  of  Bristol,  is  quite  distinct,  in  Professor  Owen’s  estimation,  from  the 
Cylindricodon  of  Jager,  which  belongs  to  the  Trias. 

These  conglomerates  and  grits  with  fossil  wood  and  copper,  occasionally  contain 
quartz  pebbles  as  big  as  turkeys’  eggs,  imbedded  in  a cement  which  is  essentially 
the  same  as  the  grey  grits  of  Perm,  occasionally  a little  calcareous  ; and  in  the  de- 
tailed sections,  where  the  mines  are  much  worked,  they  overlie  grey  and  green  shale 
with  some  plants  and  coal. 

Believing  that  most  of  the  phenomena  are  to  be  explained  by  inosculations  and 
undulations,  as  expressed  in  the  coloured  section  (PI.  II.  fig.  1.),  still  we  are  not 
prepared  to  say,  that  the  tract  we  are  now  speaking  of,  and  which  has  been  de- 
scribed in  detail  by  Major  Von  Qualen,  is  entirely  void  of  faults.  The  very  section 

1 When  we  were  in  this  district  none  of  the  shells  of  the  limestone  had  been  found  in  the  same  beds 
with  the  Saurian  bones,  but  subsequently  our  friend  Major  Wangenheim  Von  Qualen  has  detected  them 
in  intimate  association,  thus  leaving  no  doubt  that  all  these  strata  belong  to  one  geological  epoch. 
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above  given  indicates  some  amount  of  upheaval  proceeding  from  east  to  west,  in 
the  valley  of  the  Kid  ash  ; and  we  know,  indeed,  that  north  and  south  dislo- 
cations, and  of  which  we  shall  presently  speak,  have  affected  the  region  further 
to  the  north.  We  could  not,  therefore,  observe  the  rapid  change,  in  a very 
short  horizontal  distance,  which  takes  place  in  this  line  of  hills,  viz.  from  marl- 
stone  and  limestone  to  grit  and  sandstone,  without  supposing,  that  some  upcasts 
and  downcasts  may  exist.  We  still  however  adhere  to  the  belief,  that  the  great 
lithological  complexity  of  the  series  is  mainly  due  to  frequent  inosculations  of  dif- 
ferent mineral  layers. 

In  pursuing  our  examination  westwards  we  observed  great  concretionary  masses 
of  gypsum  with  spacious  caverns,  beneath  escarpments  of  white  limestone,  in  the 
deeply  excavated  valley  watered  by  the  river  Ik.  Between  the  Ik  and  Bugulma, 
on  the  contrary,  we  saw  sections  of  copper  grits  and  sandstones  beneath  white  and 
yellow7  limestones,  containing  corals  and  minute  fossils,  which  are  referred  to 
Cytherinse.  Towards  Bugulma,  however,  gypseous  masses  reappear  in  force  near 
the  base  of  the  hills. 

A line  drawn  from  Tchistopol  upon  the  north,  to  Bogoroslan  on  the  south,  may 
serve  as  the  western  limit  to  which  the  chief  plant-bearing  and  cupriferous  grits 
extend,  for  to  the  west  of  it  no  plants  have  been  found,  no  copper  ores  are  worked, 
and  the  whole  Permian  system,  with  few  exceptions,  is  represented  by  limestones, 
with  shale  and  marl,  or  marlstone.  Near  Tchistopol,  for  example,  when  we  tra- 
velled from  the  w7est,  we  learnt  our  first  lesson  respecting  the  intimate  connection 
between  the  grits  of  Perm  containing  plants  and  carbonaceous  matter,  with  bands 
of  Productus  limestone,  as  represented  in  this  woodcut. 


S. 


Tchomozcm  or  black  earth  over- 

lying  other  detritus 

marls,  &c 

Strong  bands  of  limestone,  with 
Avicula  Kazanensis,  Productus 
Canerini,  &c. 

Grits,  with  fossil  plants 
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Alluvial  Plain  of  the  Kama. 


We  there  saw  how  such  beds  of  grit  pass  distinctly  under  limestone  with  Pro- 
ducts and  how  to  the  east  of  this,  viz.  to  the  embouchure  of  the  Kama  and  at 
Kazan,  gypseous  white  limestone,  marlstone,  shale  and  marl  constitute  the  whole 
system.  That  these  rocks  are,  however,  precisely  of  similar  age  to  those  we  have 
been  describing,  is  quite  evident,  for  they  contain  the  same  species  of  fossils. 


SULPHUREOUS  BATHS  OF  SERGIEFSK. 
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Between  Bugulma  and  Samara  wide  undulations  of  arable  ground,  void  of  trees, 
and  composed  of  red  and  green  marls,  inclose  at  intervals  flag-like  beds  of  white 
and  yellow  magnesian  limestone  ; and  in  them  near  Klevlina,  in  the  valley  of  the 
little  Tcheremcham  river,  we  observed  small  Lingula:,  which  we  cannot  distinguish 
from  the  carboniferous  species  Lingula  parallela  (Phill.).  From  thence  to  the  west- 
ward the  limestones  expand,  and  occupy,  for  a considerable  space,  the  whole 
country.  On  the  banks  of  the  Sok  there  are  escarpments  of  white  and  yellowish 
magnesian  limestone,  100  to  120  feet  high,  exposing  beds  from  lour  to  ten  inches 
thick,  the  streams  flowing  from  which  are  as  limpid  as  the  rivers  which  issue  from 
chalky  rocks  in  Western  Europe ; and  lastly,  the  structure  of  all  these  western 
plateaus  is  clearly  displayed  at  the  town  of  Sergiefsk , where  this  magnesian  and 
gypseous  series  is  exposed  in  the  cliffs  impending  over  the  river. 

Again,  at  the  Imperial  Baths  of  Sergiefsk,  eight  miles  east  of  the  town  of  that 
name,  the  sections  of  the  hill  sides,  to  the  east  of  the  baths,  are  very  clearly  ex- 
posed. At  the  base  of  the  hill  issue  the  very  copious  mineral  sources,  a brief 
analysis  of  which  by  Dr.  Clauss,  and  given  to  us  by  Dr.  Flisch,  one  of  the  physi- 
cians of  the  establishment,  is  herewith  annexed1.  These  springs  issue  from  bands 

1 If  we  were  permitted  to  judge  of  the  quantity  of  sulphuretted  hydrogen  by  the  smell,  we  should  say, 
that  we  never  met  with  such  strong  evidences  at  any  other  sulphureous  baths,  for  even  at  the  distance  of  a 
mile  and  when  the  place  was  concealed  from  our  view  by  a hill,  our  noses  announced  to  us  the  proximity  of 
this  great  healing  source,  to  which  1500  patients  were  attracted  during  the  summer  of  our  visit.  Pallas, 
in  describing  the  chief  sulphureous  pool  of  this  neighbourhood,  speaks  of  the  foetid  smell  occasionally  ex- 
tending three  or  four  versts.— 1st  Voyage,  vol.  i.  p.  156.  Issuing  from  four  sources,  the  waters  are  col- 
lected in  a large  open  reservoir,  which  is  surrounded  by  ornamental  trees. 

The  following  is  the  analysis  of  Dr.  Clauss,  of  the  University  of  Kazan,  of  a pint  of  the  water. 

Gas,  hydrog.  sulfurat 1 '464 

Acid,  carbon  2-653 


Carbonat.  calc.  . . . 

magnesise 

Muriat.  magnesia:  . 
Sulphat.  calcarise. . . 

magnesite 

kali 

natri  .... 


1-987 

0-987 

0- 893 
12-920 

1- 573 
0-360 
0-173 
0-173 
0-054 


Silici . . . ■ 

Principii  extractivi 


Summa 


20‘12  gr. 
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of  whitish  limestone,  charged  with  the  Productus  Cancrini,  Avicula  Kazanensis,  and 
other  characteristic  forms.  Thick  bands  of  magnesian  limestone  with  yellow  sur- 
faces, in  beds  of  three,  lour,  and  five  feet  each,  appear  on  the  side  of  the  hill,  and 
aie  oveilaid  by  a dolomitic  tufa  containing  gypsum  and  siliceous  agate-like  con- 
cretions, the  summit  being  composed  of  marlstone,  and  white  limestone  as  expressed 
in  this  woodcut : 


27. 


Marlstone  and  white  limestone. 

Gypsum,  limestone,  sulphur  and  dolomitic  tufa. 
Magnesian  limestone  and  marl. 


As  sulphur  was  formerly  extracted  from  these  hills,  we  may  take  this  opportu- 
nity of  saying,  that  the  whole  of  the  tract  between  Bugulrna  and  Sergiefsk  which 
is  watered  by  the  river  Sok,  has  been  minutely  described  by  Pallas1  as  the  seat  of 
some  copper  ore,  much  gypsum,  marl  and  limestone,  with  native  sulphur,  sulphu- 
reous and  asphaltic  sources  and  lakes.  The  deposits  most  charged  with  sulphur 
occur  on  the  left  bank  of  the  Sok  and  around  the  spot  now  fixed  upon  as  the  site 
of  the  baths,  but  they  also  extend  from  the  town  of  Sergiefsk  to  the  confluence  of 
the  Sok  with  the  Volga,  near  to  which  great  quantities  of  native  sulphur  were 
formerly  extracted  from  the  strata,  and  extensive  works  were  in  activity  at  Sernoi- 
Gorodok.  In  his  description  of  that  locality,  Pallas  distinctly  acquaints  us,  that 
the  sulphur  was  regularly  deposited  in  marly  and  gypseous  horizontal  strata,  sub- 
ordinate to  limestone,  exactly  similar  to  that  which  we  are  now  describing  at  the 
baths  of  Sergiefsk.  This  circumstance,  and  the  copious  issue  of  highly  sulphureous 
as  well  as  asphaltic  sources  at  many  points  from  these  rocks,  which  are  regularly 
bedded  and  in  a wholly  unaltered  condition,  may  have  an  important  bearing  upon 
geological  theory.  Viewed  under  one  aspect  only,  these  facts  might  lead  us  to  be- 
lieve that  the  phsenomena  were  entirely  unconnected  with  igneous  or  volcanic  phte- 
nomena.  In  fact,  the  district  of  Sergiefsk  is  not  less  than  400  versts  distant  from 
any  eruptive  rock,  and,  as  above  said,  the  strata  which  contain  the  sulphur  or  emit 
the  mineral  waters  are  unbroken  and  unchanged. 

According  to  a recent  examination  of  the  sulphur  deposits  of  Sicily,  by  M.  Pail- 
lette, a French  engineer2,  showing  that  the  beds  in  which  the  sulphur  is  contained 


1 Vol.  i.  French  Edit.  p.  142  et  seq. 

* See  ‘ Comptes  Rendus  a l’lnstitut,’  May  1843,  and  an  able  report  of  M.  Dufrenoy. 
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are  of  the  lower  tertiary  age,  he  infers  that  its  origin  is  due  to  the  decomposition  of 
gypsum  and  the  liberation  of  sulphuric  acid  ; effects  produced  under  the  influence 
of  the  igneous  phenomena  to  which  Sicily  has  been  subject.  If  this  reasoning  be 
admissible  in  regard  to  the  Mediterranean  deposits,  it  may  also,  doubtless,  be 
applied  to  our  Russian  strata,  in  which  gypsum,  marls,  salt,  and  asphalt  are  simi- 
larly associated.  We  think,  however,  that  the  explanation  of  the  origin  of  the 
sulphur  of  Sergiefsk,  which  we  suggest  at  the  close  of  this  chapter,  is,  on  the 
whole,  more  satisfactory.  Leaving,  then,  for  the  present,  the  consideration  of  this 
theoretical  point,  we  simply  remind  our  readers,  that  as  geologists  we  have  done  our 
practical  duty  in  proving,  that  the  sulphur  beds  of  Russia,  the  lithological  characters 
of  which  were  long  ago  so  well  described  by  Pallas,  are  included  in  strata  formed  at 
the  close  of  the  palaeozoic  period. 

We  did  not  examine  the  banks  of  the  Volga  throughout  the  whole  of  the  remark- 
able elbow  which  that  river  makes  between  Stavropol  and  Sysran.  We  have  already 
stated  (p.  86)  that  its  right  bank  consists  for  the  most  part  of  lofty  cliffs  of  carbo- 
niferous limestone,  and  from  the  details  of  Pallas  we  apprehend,  that  the  same 
formation  extends  (though  for  a very  short  space  only),  to  the  left  bank  of  the 
great  stream  and  to  the  right  bank  of  the  Sok  (see  Map).  Pallas,  indeed, 
states,  that  the  limestone,  which  is  described  by  him  as  containing  bodies  like 
seeds  of  wheat  (our  Alveolinse),  forms  a promontory  in  that  situation.  We 
much  regret  not  to  have  traced  the  junction  which  is  probably  there  visible 
between  the  gypsiferous,  sulphureous  and  saline  Permian  deposits,  and  the  upper 
member  of  the  carboniferous  limestone,  and  we  invite  our  successors  to  develope 
these  relations. 

At  all  those  points,  however,  at  which  we  touched  upon  the  edges  of  the  Volga, 
viz.  at  and  to  the  east  of  Sysran,  at  Samara,  at  the  mouth  of  the  Ussa,  and  at 
Ussolie  opposite  Stavropol,  we  perceived  that  the  right  bank  only  of  the  stream 
was  composed  of  cliffs  of  carboniferous  limestone,  the  left  shore  being  for  the  most 
part  a slightly  undulating  plain  or  steppe,  which  (with  the  sulphur  hills  described 
by  Pallas,  a continuation  of  those  of  Sergiefsk)  we  place  in  the  Permian  system. 
At  Ussolie  a portion  even  of  the  right  bank  of  the  Volga,  consisting  of  low  grounds, 
the  property  of  M.  Davidoff,  is  also,  we  believe,  referable  to  the  Permian  rocks, 
since  salt  springs  issue  from  the  spot.  We  are  further  disposed  to  include  among 
the  Permian  strata  a calcareous  conglomerate  or  regenerated  rock,  which  covers 
the  carboniferous  limestone  of  the  picturesque  promontory  of  Ussolie.  This 
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conglomerate,  seemed  to  us  to  be  plastered  irregularly  upon  the  flanks  of 
the  older  limestone,  and  thus  reminded  us  of  the  junction  of  the  dolomitic 
conglomerate  with  the  mountain  limestone  near  Bristol  and  in  the  Mendip 
Hills.  A heavy  storm,  however,  prevented  us  from  satisfactorily  deciding  this 
point. 

Country  between  Perm  and  Kazan. — In  receding  from  the  Ural  chain  in  a more 
northern  parallel  than  that  which  we  have  just  described,  i.e.  from  Perm  to  Kazan, 
the  geologist  equally  traverses  a great  cupriferous  region,  the  western  limits  of 
which  are  about  100  versts  east  of  the  latter  city. 

In  this  region  limestone  is  much  less  developed  (at  least  within  short  distances  of  the  high  road)  than  in  the  tract3 
before  mentioned.  To  the  east  of  Ochansk  we  perceived  a hard,  greyish  limestone,  and  at  the  village  of  Nosdri, 
six  versts  north-east  of  Soskofskaya,  we  met  with  another  variety,  a white  and  somewhat  compact  limestone,  but 
neither  of  them  seemed  to  contain  fossils.  In  all  the  tracts  east  of  the  Kama,  the  same  red  marls  and  grits  prevail 
as  at  Perm,  and  the  surface  is  here  and  there  covered  with  the  disintegrated  materials  of  the  conglomerates 
before  alluded  to.  Copper  ore  occurs  in  a deposit  similar  to  those  described  at  Perm,  and  of  these  we  inspected 
collections  at  theZavod  of  Yugoshansk,  chiefly  brought  from  the  mines  of  Mola-lashinskaya.  In  these  were  some 
of  the  finest  specimens  of  plants,  particularly  the  Catamites  gigas  { Brongn.).  In  the  low  undulating  country  be- 
tween Okansk  and  Mahnish,  towards  the  western  limit  of  the  copper  region,  little  of  interest  is  to  be  observed, 
and  the  surface  is  uniformly  occupied  either  by  red  marls  and  sands,  or  by  an  occasional  pebbly  rock,  which  we 
found  undecomposed  at  one  place  only,  near  Sassnobskaya,  where  it  formed  the  cap  of  a hill  and  was  quarried  to 
a depth  of  thirty  feet.  To  the  east  of  this  the  same  materials,  viz.  pebbles  derived  from  the  Ural  Mountains, 
arising  from  the  breaking  up  of  these  conglomerates  in  place,  are  strewed  about  at  intervals,  just  as  the  detritus  of 
the  central  counties  of  England  has  been  formed  out  of  the  degradation  of  the  pre-existing  conglomerates  of  the 
New  Red  Sandstone1. 

Towards  the  Viatka  river,  all  traces  of  the  conglomerate  gradually  disappear,  and  the  cupriferous  zone  is 
succeeded  by  marls,  marlstone  and  limestone.  From  what  we  observed  in  the  portion  of  the  government  of 
Viatka  which  we  passed  through,  we  were  not  induced  to  extend  our  researches  northwards  to  the  city  of  that 
name  ; the  more  so  as  we  were  informed,  that  the  country  around  it  contained  strata  precisely  analogous  to  those 
we  are  now  describing ; and  in  a previous  journey  from  Ustiug  to  Nikolsk,  we  had  indeed  seen  specimens  of  lime- 
stone, derived  from  Ivotelnitch  near  Viatka.  In  descending  the  Viatka  to  Malmadish,  dark  red  sandy  grits,  with 
much  false  bedding,  and  containing  many  flattened  concretions  of  slightly  calcareous  grit,  are  interlaced  with  red 
marls. 

These  rocks,  extending  to  the  Kama,  are  there  associated  with  limestone  con- 
taining Zech stein  fossils,  as  described  near  Tchistopol  (p.  156).  Midway  between 
Malmadish  and  Malmish,  flaggy  limestones  overlie  the  red  rocks,  and  in  the  same 
district,  at  the  Taischoffski  Zavod,  we  met  with  a fine  section  of  Magnesian 
Limestone  with  Producti  and  Aviculse,  of  which  fifty  to  sixty  feet  are  exposed, 
covered  by  red  and  white  and  greenish  marls,  in  which  some  small  amount  of 


1 We  were  informed  by  the  Golova,  or  chief  tradesman  of  Sassnobskaya,  that  limestone  also  occurred 
six  versts  south  of  his  little  town. 
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copper  ore  occurs.  This  is  the  westernmost  copper  Zavod  with  which  we  are 
acquainted 1 . 

Between  Malmish  and  Kazan,  the  sandstone  and  grits  are  exposed  in  many 
places.  At  the  Tatar  village  of  Salaouch  they  have  evidently  been  subjected  to 
dislocations.  The  beds  of  marl  at  this  place,  and  of  hard  sandstone  at  the  station 
between  it  and  Malmish,  though  four  versts  apart,  are  both  sharply  inclined  to  the 
east-south-east  at  an  angle  of  32°.  It  also  appeared  to  us,  that  certain  bands  of 
thinly  laminated  white  limestone  and  marlstone  which  form  the  summits  of  these 
hills,  were  horizontal,  and  consequently  unconformable  to  the  subjacent  grits  and 
marls.  The  dislocation  of  these  lower  beds  is  an  important  fact  in  teaching  us 
the  westernmost  limits  to  which  the  disturbing  causes  connected  with  the  elevation 
of  the  Ural  chain  have  extended.  The  liorizontality,  also,  of  overlying  beds  of  white 
marlstone  and  limestone  is  no  less  important,  in  enabling  us  to  speculate  upon  the 
age  of  certain  strata,  which  are  widely  spread  out  in  the  centre  of  this  great  red 
basin,  of  which  we  are  treating.  There  is  a considerable  accumulation  of  these 
overlying  materials  of  marls,  sands  and  tufaceous  limestone  or  marlstone  near  the 
town  of  Arsk,  offering  a section  of  about  100  feet,  in  which,  however,  we  found  no 

fossils. 

Rocks  around  Kazan.—  The  city  of  Kazan  is  built  upon  a succession  of  thin 
courses  of  impure  limestone,  reddish-brown  marly  shale,  &c.  Some  beds  contain- 
ing fossils  are  seen  in  a white  limestone  under  the  citadel,  though  the  vast  denuda- 
tions and  enormous  accumulations  of  clay,  drift  and  sand  for  the  most  part  obscuie 
the  fundamental  rock : it  again  rises,  however,  from  the  plain  of  the  Volga  in  an 
isolated  hill  on  which  a monastery  is  built,  on  the  right  bank  of  the  Kasenka. 

On  the  right  bank  of  the  Volga,  however,  at  a distance  of  a few  versts  from 
Kazan,  fine  bold  cliffs  from  250  to  300  feet  in  height  are  seen,  which  will  be  pre- 
sently described.  In  the  mean  time  we  would  advert  to  the  sections  on  the  Kama 
and  Volga,  to  the  south  of  Kazan. 

The  section  at  Smeof,  near  Tchistopol,  alluded  to  p.  156,  clearly  exposes  beds  of 
orit  like  those  of  Perm,  and  charged  with  similar  plants,  underlying  magnesian 
limestones  containing  Producti  and  Avicute,  and  surrounded  by  green  and 

. This  copper  work  is  the  property  of  M.  Yartsoff,  and  is  worked  by  M.  Sakaloff,  who  gave  us  a 
cordial  reception.  The  ore  which  was  formerly  extracted  at  this  spot,  is  now  chiefly  brought  from  the 
more  arenaceous  tracts  upon  the  east,  the  smelting  being  continued  here  on  account  of  the  value  of  the 
buildings  and  the  proximity  of  the  limestone,  &c. 
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white  marls  and  marlstone,  approaching  to  a chalky  consistence.  In  following  the 
course  of  the  Kama  from  Tchistopol  towards  its  mouth,  a considerable  change, 
however,  takes  place  in  the  structure  of  the  country.  The  beds  of  grit  with  plants 
disappear,  large  masses  of  gypsum  succeed,  and  at  Shuran  the  cliff  on  the  right 
bank  of  the  stream,  about  eighty  feet  high,  consists  in  the  lowest  part  of  yellowish 
cream-coloured  and  spotted  marly  limestone  with  small  spinose  Producti  ( Pro - 
ductus  Cancrini).  The  central  portion  is  made  up  of  limestone  as  white  as  chalk, 
of  conch oidal  fracture,  with  Modiolse,  and  thin  courses  of  gypsum  covered  by  a 
sub-brecciated,  small  concretionary,  marly  limestone.  The  upper  part  contains 
white,  greenish  and  reddish  marls  and  marlstone,  with  a few  thin  plates  of  yellowish 
and  greenish  grit ; upon  this  lies  the  ordinary  reddish-coloured  argillaceous  detri- 
tus, which  covers  large  parts  of  this  district,  where  it  is  not  occupied  by  the  black 
earth  or  Tchornozem. 

Near  the  village  of  Cliutziski  on  the  Volga,  below  Kazan,  the  limestone  is  seen 
to  rise  in  horizontal  beds  from  the  level  of  the  river  to  a height  of  fifty  or  sixty 
feet,  and  in  it  we  observed  many  fossils.  Among  them  are  Producius  Cancrini, 
Avicula  antiqua  (Munster),  Modiolcc  and  a small  bivalve  like  a Corbula.  Gypsum 
does  not  show  itself  in  this  locality,  but  is  found  in  abundance  lower  down  the 
stream,  and  also  higher  up  at  Verkni  Uslon.  The  fossiliferous  limestone  here,  as 
in  all  other  parts  of  this  neighbourhood,  is  surmounted  towards  the  west,  where 
the  country  rises,  by  red  and  white  and  green  marls,  with  courses  of  marly  tufa- 
ceous  limestone,  which  beds  are  void  of  organic  remains. 

The  finest,  however,  of  all  the  examples  of  the  limestone  and  its  passage  upwards 
into  the  overlying  deposits,  is  offered  in  the  cliffs  exposed  in  the  promontory 
which  forms  the  right  bank  of  the  Volga  at  Verkni  Uslon,  and  extends  to  Sviaga 
near  Sviask.  This  woodcut  exhibits,  in  fact,  a transverse  section  from  Kazan  1 to 


1 Borings  and  sinkings  to  a considerable  extent  had  been  carried  on  before  our  arrival  at  Kazan,  in  the 
hope  of  obtaining  a purer  water  than  that  now  in  use,  and  these  works  passed  through  various  beds  of 
limestone,  argillaceous  marl,  sand,  &c.  This  was  one  of  the  many  improvements  which  were  pursued 
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Sviask,  a distance  of  nearly  thirty  versts.  At  Verkni  Uslon1  gypsum  (a)  occupies 
the  lower  portion  of  the  cliff’  in  thick  sub-concretionary  bands,  with  thin  courses  of 
fossiliferous  white  limestone.  These  are  succeeded  by  impure  limestone  and  shale, 
and  these  by  bands  of  grey-coloured  harder  limestone  ( b ),  both  strong-bedded  and 
ffag-like,  which  rise  to  a height  of  seventy  or  eighty  feet  above  the  Volga,  and  are 
loaded  with  many  fossils,  including  Productus  Cancrini,  Avicula  Kazanensis  (nob.), 
Av.  cheratophaga  (Schloth.),  Modiola  Pallasii  (nob.).  The  limestone  is  surmounted 
(as  upon  the  Kama)  by  red,  green  and  white  marls  and  sands  (c),  but  they  are 
here  of  a great  thickness  (150  to  200  feet).  They  contain  thin  courses  of  white 
tufaceous  limestone,  in  one  of  the  lower  beds  of  which,  only,  we  observed 
Modiolse. 

These  overlying  marls  (c)  occupy  the  whole  of  the  upper  portion  of  this  promon- 
tory ; for  on  examining  its  western  face,  as  you  descend  upon  the  river  Sviaga,  the 
same  succession  is  offered  as  that  which  is  exposed  on  the  eastern  side,  or  the 
Volga  cliffs.  The  view  near  the  little  village  of  Shevalagheena,  a little  above 
Sviask,  is  indeed  very  striking,  as  it  exposes,  in  a steep  ravine,  a thick  mass  of 
limestone,  covered  by  upwards  of  200  feet  of  finely  laminated  green,  white  and  red 
marls  and  sands.  Some  beds  of  this  limestone  are  cream-coloured,  cavernous, 
and  in  parts  magnesian  ; others  are  grey,  even  lightish  blue,  and  become,  in  parts, 
so  siliceous  as  almost  to  resemble  chalk-flints.  Greenish -coloured  calcareous  flag- 
stones also  occur,  and  near  the  summit  of  the  calcareous  mass  is  a thin  course  of 
foetid,  dark-coloured,  bituminous  limestone  passing  into  tufa.  The  fossils  are  the 
same  as  at  Verkni  Uslon,  and  among  these  the  Avicula  Kazanensis  and  the  Pro- 
ductus Cancrini  are  the  most  abundant. 

Sviask,  upon  the  river  Sviaga,  is  built  upon  an  outlying  mass  of  the  limestone, 
as  represented  in  the  preceding  woodcut.  The  hills  to  the  east  or  on  the  right- 
hand  of  the  spectator  are  those  to  which  we  have  just  alluded,  where  the  limestone 
forms  the  bottom  of  the  cliffs  ; whilst  those  on  the  left  and  in  the  distance,  i.  e.  to 

with  vigour  in  this  beautiful  and  well-regulated  city,  in  which  we  were  so  kindly  received,  and  of  which 
we  retain  the  most  vivid  and  agreeable  recollections.  Alas  ! that  many  of  its  line  buildings  should  have 
been  recently  destroyed  by  fire ! We  rejoice,  however,  to  learn  that  the  calamity  did  not  seriously  affect 
the  University,  which  contains  most  valuable  records,  antiquities  and  collections.  Under  the  able  direc- 
tion of  M.  Mussin  Puschkin,  seconded  as  he  is  by  some  of  the  ablest  professors  in  the  Russian  em- 
pire, this  establishment  is  destined  to  play  a noble  part  in  the  advancement  of  knowledge  among  the 
population  by  which  it  is  surrounded. 

1 Verkni  Uslon  is  the  post-station  nearest  to  Kazan  on  the  Moscow  road,  and  just  opposite  the  mouth 
of  the  river  Kazanka,  which  flowing  by  Kazan,  here  empties  itself  into  the  great  stream. 
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the  south  and  west,  the  limestone  having  sunk  beneath  them,  are  entirely  com- 
posed of  the  overlying  marls  and  sands,  which  occupy  so  vast  a space  to  the 
west  and  north,  and  of  which  we  shall  treat  hereafter.  The  cliff  exposed  on  the 
west  side  of  the  town  of  Sviask,  and  under  the  chief  monastery,  exhibits  about 
forty  feet  of  limestone,  covered  by  about  ten  to  twenty  feet  of  sand  and  detritus, 
viz. 

] . Strong  beds  of  dark  grey,  bluish  limestone,  in  parts  earthy  and  foetid,  with  courses  of  flint.  2.  Grey  lime- 
stone. 3.  Marly  argillaceous  beds.  4.  Impure  limestone.  5.  Concretionary  strata  of  yellow  magnesian  lime- 
stone, with  nodules  of  pure  flint,  in  beds  from  three  to  fifteen  inches.  6.  Fissile  marls.  7.  Thin-bedded,  cream- 
coloured,  yellow  and  white  marly  limestone,  with  conchoidal  fracture.  This  is  the  highest  bed  in  situ.  The  fossils 
are  the  same  as  those  of  Verkni  Uslon  and  Shevalagheena,  in  short,  the  characteristic  forms  of  the  deposit  wherever 
we  have  examined  it. 


The  examination  of  this  limestone  in  the  environs  of  Kazan  affords  some  results 
of  interest,  for  it  proves  to  us,  first,  that  in  passing  from  east  to  west  the  lower  beds 
with  gypsum  gradually  disappear,  and  that  the  upper  masses  of  the  fossiliferous 
rock  are  eventually  lost  under  a great  accumulation  of  variegated  marls  and  sands  ; 
secondly,  that  in  this  western  portion  of  its  range,  the  iimestone  no  longer  inos- 
culates with  sands,  plants  and  copper  grits,  as  in  the  districts  nearer  to  the  Ural 
Mountains,  but  is  a more  homogeneous  mass  of  calcareous  or  pure  siliceous  matter ; 
and  lastly,  it  is  evident,  that  even  in  the  space  of  a few  miles,  the  beds,  though 
containing  similar  fossils,  vary  exceedingly  in  their  lithological  structure. 

Western  and  Southern  Limits  of  the  Permian  Rocks  in  the  Governments  of  Nijni 
Novogorod  and  Simbirsk.  — In  reference  to  the  eastern  boundary  of  the  carboni- 
ferous limestone,  the  beds  of  which  with  Fusulinse  are  worked  at  the  village  of 
Schwetzi,  in  the  district  of  Sudovo,  thirty  to  forty  versts  north-west  of  Murom, 
we  may  now  observe,  that  the  nearest  beds  of  Permian  limestone  which  we  could 
detect  are  at  the  little  village  of  Teplova  on  the  river  Tiosha.  Unfortunately  the 
space  between  these  twTo  limestones  of  different  age  (about  ninety  versts)  is  so  ob- 
scured by  loose  sand,  that  we  found  it  impossible  to  discover  the  succession  of 
strata  which  fill  up  this  interval.  In  our  journey  from  the  west,  it  was  at  the 
village  of  Teplova,  about  fifty-six  versts  west  of  Arzamas,  that  we  first  met  with 
the  limestone  of  which  we  are  now  treating.  The  beds  at  this  spot  are  yellowish 
(magnesian),  marly,  and  spotted  by  manganese,  with  some  disseminated  concre- 
tions of  flint.  Though  of  no  great  thickness  they  are  quarried  for  building  pur- 
poses. The  fossils  are  neither  abundant  nor  well-preserved,  but  among  these  are 
the  Retepores,  generally  found  in  the  range  of  the  system  through  Perm  and 
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Orenburg  (R etepora  jlustracea ?),  the  small  spinose  Producti  and  casts  of  Turri- 
tella. 

Whenever  the  sands  which  cover  so  large  an  area  around  Murom  terminate, 
there  the  limestone  shows  itself,  but  as  you  approach  Arzamas  from  the  west,  it 
is  again  hid  hy  a wide  spread  of  black  earth  (Tchornozem).  This  handsome  town, 
surrounded  by  the  limestone,  is  built  upon  an  elevated  terrace,  that  decreases  in 
height  towards  the  river  Tiosha,  on  the  banks  of  which  are  yellowish  white,  con- 
cretionary limestones,  covered  by  red  clay  and  marl.  The  river  runs  for  a long 
space  through  similar  strata,  and  it  is  only  on  reaching  Nova  Salki  on  the  road 
to  Penza  (fifteen  versts  from  Arzamas),  that  the  section  is  of  real  interest.  Here 
the  limestone  becomes  harder  and  more  regularly  stratified,  with  some  finely  lami- 
nated, compact  beds,  separated  by  thick  bands  of  marl.  These  upper  rocks,  about 
forty  feet  thick,  repose  upon  white  gypsum,  and  are  covered  by  red  marls  like 
those  before  alluded  to  near  Kazan. 

Notwithstanding  the  concretionary  character  of  the  beds  in  one  section,  and 
their  more  regularly  stratified  appearance  in  another,  it  is  quite  evident,  that  all 
these  masses  belong  to  the  same  group  ; similar  fossils  being  disseminated  at  in- 
tervals. At  Novo  Salki  they  are  rare,  possibly  on  account  of  the  large  masses 
of  gypsum  which  take  the  place  of  the  limestone,  but  around  Arzamas  we  found 
a spinose  Productus  absolutely  identical  with  a species  not  uncommon  at  Hum- 
bleton  Hill  in  the  magnesian  limestone  of  England  (Sunderland)  ; a Terebratula 
closely  approaching  to  the  T.  Royssii  with  indeterminable  forms  of  Spirifer,  Area, 
Sanguinolaria,  Modiola,  Avicula , Corbula,  Turritella  and  Pleurotomaria,  and  a 
Retepore  scarcely  distinguishable  from  R.  Jlustracea. 

The  river  Piana,  to  the  north-east  of  Arzamas,  affords  sections  not  less  instruct- 
ive than  those  of  the  Tiosha.  These  localities,  long  ago  described  by  Pallas  and 
since  adverted  to  by  Mr.  Strangway s1,  are  highly  interesting.  We  followed  the  banks 
of  the  river  for  some  distance  by  the  villages  of  Itshalki,  Kniaspavlova,  andBarnix- 
kova,  and  ascertained  that  throughout  this  district  it  l’uns  in  Permian  limestones. 
The  hills  on  its  banks  have  often  very  irregular  surfaces,  sometimes  presenting 
great  cavities  due  to  subsidences,  caused  by  numerous  natural  caverns  of  gypsum 
which  forms  the  base  of  all  the  limestone  of  this  tract. 

At  Itshalki  the  limestone,  near  its  upper  limits,  is  so  charged  with  fossils, 
that  it  has  completely  the  aspect  of  a tertiary  limestone,  in  which  the  shells  are 

1 Geol.  Trans.,  vol.  i.  p.  27. 


z 


166 


SECTIONS  OF  ITSHALKI. 


scarcely  cemented  together.  This  analogy  is  still  more  striking  when  we  find  that 
the  fossils  are  Retepores,  Modiolee,  and  Ostrea , the  latter  not  easily  distinguished 
from  the  species  of  more  modern  periods.  The  loosely  aggregated  and  detached 
shells  which  are  strewed  about  as  if  recently  abandoned  by  the  sea,  impressed 
us,  indeed,  so  much  with  the  idea  of  recent  deposits,  that  we  could  not  at  first 
bring  ourselves  to  reject  the  hypothesis  of  a tertiary  basin  in  this  central  part  of 
Russia.  A comparison,  however,  of  the  beds  of  Arzamas  with  those  on  thePiana, 
soon  convinced  us  that  they  were  both  of  the  same  age  and  associated  with  the 
same  masses  of  gypsum  and  red  marl ; and  a closer  examination  taught  us,  that 
the  Retepore,  which  from  its  colour,  isolation  and  conservation  had  so  fresh  an 
appearance,  wras  the  same  species  as  that  found  in  the  Permian  system  of  other 
parts  of  Russia.  Lastly,  we  observed  Producti  and  Spirifers  in  the  continuation  of 
the  oyster  beds,  containing  also  the  same  Retepore  and  equally  lying  between  the 
gypsum  and  the  red  marls. 

The  interest  attached  to  these  highly  fossiliferous  strata  induces  us  to  offer  a few 
more  words  upon  the  sections  of  the  Piana. 

Itshalki. — Beneath  the  red  and  white  marls  which  occupy  the  summits  of  the 
hills  at  this  spot,  are  seen  the  shelly  beds  which  vary  in  very  short  distances,  in 
the  state  of  aggregation  of  the  fossils,  and  it  was  in  one  spot  only  that  we  disco- 
vered them  in  the  above-mentioned  isolated  condition.  The  lower  beds  appeared 
for  the  most  part  to  be  the  more  consolidated.  The  gypsum  is  not  visible  here, 
but  from  the  rapid  undulations  and  circular  depressions  of  the  surface,  which  re- 
minded us  of  similar  forms  in  the  gypseous  tracts  upon  the  river  Ik,  in  the  govern- 
ment of  Orenburg  (p.  156),  and  also  in  tracts  where  the  same  rocks  will  be  pre- 
sently shown  to  abound  near  Pinega  in  the  north,  we  had  no  doubt  that  the 
gypsum  was  immediately  beneath  us.  This  locality  is  unquestionably  richer  in 
well-preserved  shells  than  any  we  are  acquainted  with  in  the  whole  range  of  the 
Permian  system,  and  our  successors  who  may  be  able  to  devote  a few  days  to  the 
collection  of  its  fossils  may  probably  add  new  and  important  forms  to  our  lists. 
In  the  mean  time  we  have  discovered  two  species  of  Ostrea,  one  of  which  entirely 
disengaged  from  its  hinge,  leaves  no  sort  of  doubt  of  the  genus  to  which  it  belongs. 
It  is  scarcely  necessary  for  us  to  acquaint  geologists  that  up  to  the  present  time 
the  Ostracese  have  never  been  found  below  the  Muschelkalk.  I he  appearance 
therefore  of  this  genus,  whose  species  rapidly  augment  in  the  ascending  order  of 
formations,  and  no  one  of  which  has  ever  been  discovered  in  the  carboniferous 
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limestone  or  inferior  rocks,  whether  in  Russia  or  in  the  west  of  Europe,  is,  toge- 
ther with  the  presence  of  Saui'ians,  a good  zoological  reason  for  distinguishing 
the  Permian  system  from  all  accumulations  of  higher  antiquity. 

Among  the  other  fossils  of  Itshalki,  the  Modiolse  are  so  abundant,  that  the  rock 
might  be  called  “ Modiola  Limestone,”  and  it  is  of  great  interest  to  observe,  that 
the  dominant  species  so  closely  approaches  to  one  which  occurs  near  Sunderland, 
that  the  only  difference  is  in  the  lesser  size  of  the  English  specimen.  The  Re- 
tepores  are  also  abundant,  and  are  all  but  identical  with  the  R.  Jlustracea  of  the 
English  Magnesian  Limestone.  A smooth  Terebratula  near  to  T.  elongata  (Schlot- 
heim),  a Turritella,  and  a little  Natica,  very  much  resembling  the  N.  variata  (Phill.), 
are  also  found  here. 

Between  Itshalki  and  Barnukova,  and  on  the  opposite  bank  of  the  Piana,  is 
the  little  village  of  Kniaspavlova,  near  which  are  hillocks  of  white  gypsum  and 
limestone,  containing  the  small  Productus  Cancrini,  with  Avicula,  Terebratula  elon- 
gata, Retepores,  &c.  In  ascending  the  stream  the  masses  of  white  gypsum  expand 
considerably,  as  you  approach  Barnukova,  where  they  form  a cliff  not  less  than 
eighty  feet  high1.  The  succession  of  the  strata  is  precisely  similar,  however,  to 
that  of  Arzamas.  The  caverns  in  this  fine  mass  of  alabaster  have  been  accurately 
described  by  Pallas  and  Strangways.  Though  larger,  they  are,  as  before  said, 
alike  in  kind  to  those  upon  the  Ik,  and  similar  cavities  will  be  mentioned  in  the 
next  chapter  near  Pinega,  in  the  government  of  Archangel.  They  have  always 
excited  the  curiosity  of  the  inhabitants  and  attracted  the  attention  of  naturalists, 
but  notwithstanding  their  celebrity,  no  one  had  attempted  to  define  the  geolo- 
gical age  of  the  rocks  in  which  they  occur,  before  the  period  of  our  visit.  The 
gypsum,  in  its  pure  white  and  saccharoid  condition,  appears  to  have  a great  de- 
velopment at  this  place,  for  besides  the  vertical  wall  of  seventy  or  eighty  feet, 
the  spacious  caverns  which  have  been  opened  out  in  it  do  not  reach  to  the  ex- 
tremity of  the  great  concretion.  In  a word,  this  rock  of  alabaster  is  identical 
with  masses  in  other  parts  of  Russia,  and  also  with  those  of  the  same  age  on 
the  south-eastern  and  southern  flanks  of  the  Iiartz.  It  is  covered  by  a calcareous 
breccia  inclosing  angular  fragments  of  a reddish  limestone,  and  this  bed  is  fol- 
lowed by  others,  of  friable  marly  limestone  filled  with  shells,  particularly  Modiolse 
and  Ostreae. 

i This  cliff  is  a little  distant  from  the  river,  and  in  the  grounds  of  M.  Kissileff,  now  the  Imperial 
Charge  d’affaires  at  Paris. 
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The  ascending  section  terminates,  as  is  usual  in  all  these  districts,  with  red 
argillaceous  marl,  containing  some  small  concretions  of  gypsum  and  courses  of 
marlstone.  The  whole  of  the  beds  are  perfectly  horizontal. 

We  could  have  wished  that  our  time  had  permitted  us  to  examine  the  range  of 
the  Permian  deposits  in  all  other  parts  of  this  district.  By  inspection  of  the  Map, 
however,  it  will  be  seen,  that  they  are  covered  to  the  south  by  secondary  formations 
(Jurassic  and  Cretaceous),  a fact  which  we  ascertained  by  passing  southwards  to 
Simbirsk  and  Sysran. 

Origin  of  the  Copper  Sands  and  Marls. — It  has  been  more  than  once  stated  in 
this  chapter,  and  a reference  to  the  Map  on  which  the  boundary  is  defined  explains 
the  fact,  that  the  portion  of  the  Permian  strata  which  is  cupriferous,  extends  for  a 
certain  distance  only  to  the  west  of  the  Ural  chain  (on  the  average  from  400  to 
500  versts)1.  In  all  the  Permian  tracts  more  distant  from  these  mountains,  no  trace 
of  copper  ore  is  to  be  found.  These  circumstances  alone  would  naturally  lead  to 
the  belief,  that  the  Ural  mountains  had  afforded  the  sources  from  whence  the 
mineral  matter  proceeded. 

As  we  shall  hereafter  show  that  this  chain  was,  in  remote  periods,  the  seat  of 
processes  of  intense  metamorphism,  during  which  copper  veins  were  abundantly 
formed  in  the  older  palaeozoic  rocks,  we  are  naturally  led  to  suppose,  that  such 
operations  may  have  had  some  connection  with  the  deposit  of  the  adjacent  copper 
sands  and  marls.  But  in  what  manner  were  the  latter  rendered  cupriferous  ? Not 
certainly  by  the  degradation  of  pre-existing  copper  lodes,  and  by  the  dissemination 
of  their  particles  in  the  adjoining  sea,  for  in  no  instance  do  we  find  such  frag- 
ments ; the  fact  being,  that  beds  composed  of  similar  materials  are  so  impregnated 
with  the  mineral  in  one  spot  and  so  void  of  it  in  a contiguous  locality,  as  to  ex- 
clude the  hypothesis,  that  this  locally  saturated  mineral  condition  can  have  resulted 
from  the  grinding  down  of  the  detritus  of  other  cupriferous  rocks.  We  are  in- 
clined, therefore,  to  believe,  that  when  the  Permian  deposits  were  accumulating 
in  the  adjacent  sea,  springs  charged  with  salts  of  copper  were  flowing  into  it  from 
the  Ural  chain,  then  undergoing  a peculiar  change  of  composition,  and  that  such 
springs  deposited  the  greater  part  of  their  metallic  contents  in  those  portions  of 
the  bottom  of  the  sea  which  afforded  to  them  the  strongest  points  of  attraction. 

1 In  the  marly,  sandy  and  calcareous  tracts  forming  the  left  bank  of  the  Volga,  copper  ores  were  for- 
merly extracted  at  no  great  distance  from  that  river.  These  deposits  were,  however,  much  less  rich  in 
ore  than  those  nearer  to  the  Ural  chain,  and  they  have  been  exhausted.  Pallas  alludes  to  copper  ores  on 
the  river  Kinel,  not  far  to  the  east  of  Samara. 
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Now  we  have  stated,  that  the  disseminated  copper  ore  in  the  regions  on  the 
west  flank  of  the  Ural  is  invariably  most  abundant  when  it  is  associated  with  the 
stems,  branches  or  leaves  of  fossil  trees,  which  formerly  growing  on  the  contiguous 
mountains,  wrere  doubtless  washed  down  from  them  before  or  during  the  same 
period.  If  this  be  a fair  statement  of  the  former  existing  conditions,  we  have  acci- 
dentally been  furnished  with  a modern  analogy,  which  seems  satisfactorily  to 
explain  why  the  ancient  copper  sources  of  the  Ural  acted  so  peculiarly  upon  the 
vegetables  of  that  ancient  eera. 

Some  years  ago  a peat  bog  near  Dolgelle  in  North  Wales  was  found  to  contain  so 
much  copper,  that  certain  speculators  dug  out  the  peat,  and  burning  it,  extracted 
a small  quantity  of  ore.  Fortunately  for  science,  some  specimens  of  the  cupri- 
ferous vegetables  were  given  to  that  able  geologist  and  good  chemist  Mr.  A.  Aikin, 
who  has  kindly  furnished  us  with  this  account  of  the  phenomena.  “ The  peat 
was  black,  compact,  and  differed  from  the  ordinary  appearance  of  that  substance,  in 
containing  a few  small  bits  of  bluish-green,  compact  carbonate  of  copper.  The 
pieces  of  wood  were  cylindrical,  each  two  or  three  inches  long,  and  one  inch  or 
more  in  diameter,  in  a perfectly  sound  state,  and  seemed  to  be  parts  of  a recent 
branch  of  oak.  The  transverse  section  of  these  specimens  showed  bluish  or  greenish 
stains,  indicative  of  the  presence  of  some  salt  of  copper,  and  also  grains  of  irre- 
gular form  of  copper  in  the  metallic  state.  The  copper  contained  in  the  bog  proba- 
bly originated  from  copper  pyrites  (a  mixture  or  compound  of  the  sulphurets  of  iron 
and  copper),  forming  a vein,  or  dispersed  in  grains  in  some  rock  so  situated,  that 
rain-water  falling  on  its  surface  and  there  dissolving  them,  the  mixed  sulphurets  of 
iron  and  copper  derived  from  the  decomposition  of  the  above-mentioned  sulphu- 
rets, might  flow  down  into  the  bog.  Bog-water  contains  vegetable  acid  and  ex- 
tractive matter  proceeding  from  the  conversion  of  recent  vegetables  into  peat,  which 
substances,  together  with  the  carburetted  hydrogen  gas,  evolved  during  such  con- 
version, would  be  quite  adequate  to  the  production  of  metallic  copper  and  its 
carbonate,  especially  when  assisted  by  the  action  of  the  oxide  of  iron  contained  in 
vegetables.” 

This  observation  has  thus,  it  appears  to  us,  thrown  a clear  light  on  the  origin 
of  the  most  widely-spread  cupriferous  deposits  hitherto  observed  in  the  crust 
of  the  globe.  In  no  part  of  this  vast  copper  region  is  there  a trace  of  a true 
vein,  which  proceeding  from  beneath  and  traversing  various  strata,  might  be  sup- 
posed to  have  been  formed  by  igneous  or  metamorphic  action  upon  strata  pre- 
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viously  consolidated.  On  the  contrary,  every  portion  of  the  ore  being  interlami- 
nated  with  the  beds,  or  irregularly  diffused,  at  intervals,  throughout  them,  the  most 
rational  and  satisfactory  explanation  of  its  deposit  is  afforded  by  the  modern  ana- 
logy ; the  difference  consisting  in  the  Russian  accumulations  not  having  been 
formed  under  the  atmosphere  like  that  of  the  Welsh  peat  bog,  but  beneath  an  ad- 
jacent sea,  into  which  the  rivers  and  springs  of  the  primaeval  Ural  poured  their 
mineral  contents. 

In  adopting  this  hypothesis,  we  are,  we  confess,  bound  to  admit,  that  a similar 
explanation  may  be  applied  to  the  origin  of  the  native  sulphur  and  also  to  the 
sulphureous  and  asphaltic  springs  which  issue  from  the  Permian  rocks  around 
Sergiefsk  (p.  158)  ; for  as  copper  ores  occur  in  the  same  horizon,  so  is  it  by  no 
means  unlikely,  that  whilst  eruptions  were  in  full  activity  in  the  Ural  Mountains, 
some  mineral  sources,  either  connected  with  the  igneous  operations  affecting  that 
chain,  or  rising  contemporaneously  from  fissures  beneath  the  adjacent  sea,  may 
have  deposited  native  sulphur  and  asphalt,  whilst  other  springs  and  currents  were 
impregnating  with  copper  the  surrounding  sediments  of  the  Permian  epoch  We 
shall  return  to  the  consideration  of  this  theoretical  point  in  treating  of  the  Ural 
mountains  (see  Part  II.), 


CHAPTER  IX. 


PERMIAN  ROCKS  OF  THE  NORTH  ON  THE  RIVERS  DWINA  AND 
PINEGA.— OVERLYING  RED  DEPOSITS  OF  THE  CENTRAL  AND 
SOUTHERN  REGIONS.— ORGANIC  REMAINS  AND  CONCLUSIONS. 

Sections  of  the  Gypsiferous  Rocks  overlying  the  Carboniferous  Limestone,  on  the  Pinega 
and  Dwina  Rivers. — Zechstein  of  Ust  Vaga  and  Kiriloff. — Sections  of  overlying 
red  and  green  Marls  and  Sands,  with  Tufaceous  Limestone  from  Ust-Vaga  to 
Ustiug -Veliki. — Sections  on  the  banks  of  the  rivers  Strelna  and  Suchona. — Totma 
and  its  Salt  Springs. — Vologda,  Ustiujnitz,  tyc. — Sections  on  the  Volga  below 
Kostroma,  and  from  Jurievitz  by  Balachna,  to  Nijni  Novogorod. — Relations  of  red 
Deposits  on  the  Volga  to  the  Limestone  of  Kazan  and  Sviask. — Red  and  Gypsiferous 
Sands  and  Marls  of  the  Oka. — Fossiliferous  red  Marls  of  Viasniki  on  the  Kliasma. 
— Rock  Salt  and  Gypsum  of  Illetzkaya- Zastchita  (Orenburg) . — Detached  Saliferous 
Rocks  in  the  Steppes  of  Astrakhan.— Mount  Bogdo  and  doubts  concerning  its  age. — 
Review  of  the  Organic  Remains  of  the  Permian  System  and  associated  Rocks. 

HEAVING  indicated  the  relations  of  that  member  of  the  Permian  series,  which 
unquestionably  represents  the  Zechstein,  to  gypsiferous  and  other  masses  beneath 
it  and  to  a wide  expanse  of  conglomerate,  red  marl  and  sand  above  it,  in  the 
governments  of  Nijni  Novogorod,  Simbirsk,  &c.,  we  shall  in  this  chapter  offer 
independent  proofs  of  a similar  succession  on  the  banks  of  the  rivers  Pinega  and 
Dwina.  A sketch  will  then  follow,  of  the  overlying  red  deposits  in  the  govern- 
ments of  Vologda,  Kostroma,  &c.,  showing  that  they  are  confluent  with  those  of 
the  Volga.  Directing  attention  to  similar  rocks  which  extend  into  the  southern 
steppes,  we  shall  next  indicate  how  the  masses  which  are  there  highly  saliferous, 
are  overlaid  by  a peculiar  and  distinct  fossiliferous  limestone ; the  survey  of  the 
great  red  basin  under  review  being  concluded  with  a general  account  of  the  Per- 
mian organic  remains. 
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The  rocks  which  are  exposed  in  ascending  the  river  Dwina  from  Archangel  to 
Ustiug-Veliki,  a distance  of  about  600  versts,  exhibit,  with  some  modifications,  a 
succession  similar  to  that  which  has  been  described  in  proceeding  from  the  western 
flanks  of  the  Ural  Mountains  to  the  interior  of  the  governments  of  Orenburg  and 
Kazan.  The  great  band  of  carboniferous  limestone  which  traverses  the  Dwina 
above  its  embouchure,  has  already  been  spoken  of,  and  our  first  point  is  to  showT, 
that  it  is  succeeded  by  newer  formations  on  the  south 

In  our  journey  up  the  banks  of  the  Dwina,  we  naturally  met 
with  newer  deposits  ; for  even  supposing  that  the  strata,  partaking  of  the  very 
great  flatness  of  this  region,  were  entirely  horizontal,  still  in  ascending  this  great 
river  for  several  hundred  miles,  we  inferred,  that  as  we  gained  a higher  level,  so 
should  we  arrive  at  newer  formations.  The  stream  is,  indeed,  known  to  have  a 
pretty  rapid  descent,  and  Ustiug  lies  at  about  300  feet  above  the  sea.  While  one 
of  our  parties  examined  the  coasts  of  the  White  Sea1,  the  other  (so  limited  was  our 
time)  explored  the  river  Pinega  or  eastern  tributary  of  the  Dwina2. 

Section  of  the  Pinega. — We  will  first  briefly  describe  the  order  on  the  Pinega. 
In  ascending  this  river,  extensive  masses  of  carboniferous  limestone,  with  Productus 
antiquatus,  appear  at  intervals  through  the  drift  and  sand,  and  are  succeeded  at 
the  village  of  Uksenskaya,  by  other  bands  of  the  same  limestone  in  which  many 
other  carboniferous  fossils  occur.  Although  we  had  not  leisure  to  ascertain  the 
fact,  we  think  it  is  highly  probable  that,  by  exploring  the  picturesque  adjacent 
gorge  of  the  Tinga,  a junction  might  be  detected  between  those  carboniferous 
rocks,  there  very  much  developed,  and  certain  overlying  gypsiferous  strata  which 
we  class  with  the  Permian  system.  The  road,  as  is  usual  in  Russia,  being  carried 
over  the  higher  ground  and  the  river  flowing  in  an  alluvial  valley  filled  with  much 
detritus,  we  were  prevented,  throughout  a space  of  about  twenty-six  versts,  from 
tracing  all  the  links  of  succession  ; but  on  rejoining  the  stream  we  observed,  at  four 
versts  beyond  the  station  of  Kuzomenskaya,  large  masses  of  gypsum  occupying  the 
Clift's,  to  heights  of  thirty  or  forty  feet.  We  ascertained  that  this  gypsum,  having  a 
small  course  of  limestone  subordinate  to  it,  is  continuous  from  this  point  (fifty- 
five  versts  south-west  of  Pinega,  to  twelve  versts  above  that  town),  and  we  have 
no  doubt  that  it  spreads  over  a considerable  region  to  the  north-east.  At  two 
or  three  versts  above  the  station  of  Beschkom,  on  the  right  bank  of  the  river, 
the  gypsum,  in  the  form  of  brilliantly  white  alabaster,  forms  cliffs,  and  alternates 
1 Mr.  Murchison  and  Count  Keyserling.  2 M.  de  Verneuil  and  Lieut.  Koksharof. 
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with  courses  of  limestone.  In  the  latter  we  sought  diligently  for  fossils,  notwith- 
standing torrents  of  rain  and  the  persecution  of  myriads  of  mosquitoes,  whose 
numbers  seemed  to  be  greater  than  the  drops  of  water  in  the  storm1.  The  thickest 
course  of  dividing  limestone  at  this  spot  never  exceeds  two  or  three  feet,  and 
the  rock  is  very  fissile,  marly,  and  void  of  fossils.  On  the  banks  of  the  river  above 
Pinega,  the  cliff2  is  composed  in  ascending  order  of — 1.  Ten  to  twelve  feet  of  thin- 
bedded  limestone,  the  bottom  beds  of  which  are  charged  with  Turritellse,  Aviculse, 
Turbo,  and  other  forms  dissimilar  from  carboniferous  fossils.  2.  Gypsum,  with 
some  thin  courses  of  marly  limestone.  3.  Band  of  limestone  two  or  three  feet 
thick.  4.  White  gypsum.  5.  Red  crystalline  gypsum.  6.  Red  and  argillaceous 
sandstone,  with  small  intermixed  concretions  of  gypsum. 

In  a word,  the  banks  of  the  Pinega  clearly  showed  (all  the  strata  being  hori- 
zontal), that  the  carboniferous  limestone  was  overlaid  by  the  gypsiferous  or  lower 
bands  of  the  Permian  system. 

Ascent  of  the  Dwina. — Limestone  with  Gypsum,  Marls  and  Sands. — Limestone 
with  Fossils  of  the  Zechstein. — Overlying  Sands,  Marls  and  Tufaceous  Limestones. — 
In  ascending  the  Dwina,  from  the  same  base  of  carboniferous  limestone  to  which 
allusion  has  just  been  made,  and  after  travelling  over  much  sand  and  detritus,  we  fell 
in  with  cliffs  of  gypsum  and  thin  courses  of  limestone,  exactly  similar  to  those  of 
the  Pinega.  These  first  begin  to  show  themselves  on  the  left  bank,  at  about  three 
versts  north  of  the  post-station  of  Zaborskaya,  where  the  gypsum  is  both  red  and 
white.  First  ranging  on  the  level  of  the  river,  these  bands  rise  gradually  to  about 
fifteen  versts  from  Kaletzkaya,  where  they  form  cliffs  from  forty  to  fifty  feet  high. 
The  red  courses  then  disappear,  and  the  whole  being  pure  white,  the  effect  upon  the 
eye  is  that  of  a continuous  band  of  snow  or  ice,  surmounted  by  a dark  green  line 
of  fir-trees,  as  seen  on  both  banks  of  a noble  river,  two-thirds  of  an  English  mile 
in  width,  and  for  a distance  of  more  than  twenty  versts.  In  a word,  the  Dwina 
here  runs  in  a long  gorge  of  alabaster. 

This  gypsum  is  then  clearly  subordinate  to  the  Permian  system,  being  precisely 

1 The  case  containing  these  fossils  was  unfortunately  lost.  We  may  here  observe,  that  mosquitoes 
constitute  the  chief  impediment  to  geological  research  during  the  hot  summer  months,  in  all  these  high 
latitudes,  and  particularly  where  wood  and  water  abound.  The  hardy  natives  even  are  compelled  to  work 
in  cowls,  like  those  of  Capucin  friars,  through  which  their  eyes,  nose  and  mouth  only  are  seen ; and  we 
were  driven  to  the  use  of  masks  and  veils. 

2 In  this  cliff  a large  cavern  exists,  used  by  the  peasants  for  cellarage  and  said  to  be  two  versts 
long. 
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in  the  same  position  in  relation  to  the  carboniferous  rocks,  as  the  great  masses 
described  in  the  last  chapter,  which  flank  the  Ural  Mountains.  The  following 
woodcut  will  convey  an  adequate  idea  of  how  these  gypsiferous  beds  (6)  overlying 
the  carboniferous  limestone  (a)  pass  under  other  beds  of  the  Permian  system  (c 
and  d).  The  gypsum  is  occasionally  seen  to  assume  large  concretionary  forms, 
which  rise  up  and  cut  in  dyke-shapes  through  the  horizontal  layers.  Hie  layer  of 
limestone  in  the  centre  of  the  cliff,  though  often  not  exceeding  a loot  in  thickness, 
is  very  persistent,  and  is  marked  by  containing  one  or  two  peculiar  fossils,  the  casts 
of  which  are  sometimes  occupied  with  a pellicle  of  green  earth.  The  shells  are, 
for  the  most  part,  Avicuke.  These  calcareous  and  gypseous  courses  are  associated 
with  and  dip  under  red  and  green  marls  (c),  which  entirely  occupy  the  banks  higher 
up  the  stream,  and  on  the  Pianda,  a western  tributary  of  the  Dwina,  we  found 
other  small  flattened  concretions  of  pink-coloured  gypsum,  subordinate  to  spotted 
marls  and  a thick  red  soft  sandstone. 

29 . 
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On  the  Dwina,  near  Schestozerskaya  (where  wTe  first  discovered  overlying  mo- 
dern sea-shells  hereafter  to  be  described) , the  lower  mass  consisted  of  bands  of 
gypsum,  coloured  by  red  marls,  with  white  and  pure  thick-bedded  gypsum. 
Still  further  to  the  south,  other  white  limestones  reappear,  and  these  contain  the 
same  small  Aviculee  as  lower  down  the  Dwina,  with  other  shells,  and  finally  an- 
other limestone  id)  succeeds,  which  is  exposed  both  at  Shidrova  on  the  Dwina, 
five  versts  below  the  mouth  of  the  Vaga,  and  also  on  the  south  bank  of  that  river 
immediately  beyond  the  ferry. 

The  strata  near  the  water’s  edge  at  Ust-Vaga,  consist  of  impure  sandy  lime- 
stone, in  parts  almost  a dingy,  dark  green  calcareous  sandstone,  not  much 
unlike  some  varieties  of  the  Lower  Greensand,  covered  by  beds  of  dirty  grey 
limestone,  loaded  with  the  following  fossils,  viz.  Productus  horrescens  (nob.), 
Terebratula  Schlotheimii '?  (Buch.),  Calamopora  fibrosa,  \ ar.  ramosa,  all  of  which 
belong  to  the  true  Zechstein  division  of  the  Permian  system1.  Independent,  there- 
fore, of  the  inference,  d priori,  that  in  ascending  the  Dwina  to  higher  lands,  we 
necessarily  reach  newer  strata,  it  is  clear  that  from  the  moment  we  quitted  the 

1 We  shall  afterwards  show  how  these  ancient  limestones  are  covered  by  bands  of  blue  clay,  sands  and 
gravel,  with  existing  species  of  shells  of  Arctic  character,  like  those  at  Schestozerskaya. 
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great  band  of  carboniferous  limestone,  we  had  been  passing  over  strata  dissimilar, 
both  in  mineral  characters  and  zoological  contents,  from  that  well-known  rock  and 
all  the  inferior  deposits. 

A parallel  transverse  section  across  the  calcareous  zone  to  Kirilof,  north  of  Vo- 
logda, establishes  the  same  succession,  to  strata  equally  unlike  the  carboniferous 
types  as  those  we  have  just  described  ; for  a little  to  the  north  of  the  former 
town,  the  Baron  von  Meyendorf  and  Professor  Blasius,  in  a traverse  from  Vitegra 
to  Ustiug1,  detected  white  marls  and  limestones  charged  with  fossils,  some  of  which 
are  identical  with  those  of  Ust-Vaga,  such  as  the  well-characterized  Productus  hor- 
rescens ; whilst  others  are  peculiar  to  this  locality,  viz.  Pentcimerus  superstcs  (nob.), 
Spirifer  Blasii  (nob.),  and  a Terebratula  closely  resembling  T.  Royssii  (L’Eveille). 

We  were  unable  to  trace  distinctly  the  steps  of  a further  ascending  series  into 
deposits  clearly  chai'acterized  by  fossils. 

Red  Series  above  the  Fossiliferous  Limestones. — In  travelling  up  the  Dwina,  for 
300  versts,  we  had  been  led,  step  by  step,  as  above  stated,  through  deposits  unlike 
any  of  the  inferior  rocks  of  Russia,  both  in  zoological  contents  and  mineral  struc- 
ture, and  on  further  ascending  the  stream,  it  became  evident,  so  horizontal  were  the 
strata,  that  the  red  and  green  marls  and  sands  which  occupied  its  banks,  must 
belong  to  still  younger  deposits.  After  long  and  fruitless  journeys  to  detect  any 
further  order  of  superposition,  or  any  new  fossils  between  the  Permian  limestones 
and  certain  Jurassic  strata,  to  be  described  in  the  next  chapter,  it  is  with  great 
hesitation  that  we  place  (even  provisionally)  any  portion  of  the  strata  in  the  inte- 
rior of  the  province  of  Vologda  and  the  adjacent  governments  of  Kostroma,  Nijni 
Novogorod,  &c.  in  a newer  system  than  the  Permian,  strictly  so  called  (see  lighter 
tint  of  Permian  colour  on  the  Map  and  Table  marked  No.  5.). 

To  enable  our  readers  to  judge  of  the  amount  of  evidence  we  possess,  we  will 
now  successively  describe  the  natural  appearances  seen  in  the  ascent  of  the  Dwina 
to  Ustiug-Veliki,  in  a traverse  to  Vologda  by  the  Suchona  and  Strelna  rivers,  in 
an  exploration  of  the  northern  and  western  limits  of  these  deposits,  and  in  a descent 
of  the  Volga,  from  Kostroma,  to  Nijni  Novogorod.  Lastly,  we  will  show  that  all 
the  masses  near  the  last-mentioned  city  are  continuous  with  the  red  strata  which 
overlie  the  Permian  limestones  on  the  Volga,  and  extend  to  the  Kliasma  on  the 
west. 

1 Whilst  we  were  ascending  the  Dwina  in  1840,  from  Archangel  to  Ustiug,  Baron  A.  von  Meyendorf, 
Professor  Blasius  and  M.  Zinovief  passed  direct  from  Vitegra  to  Ustiug,  where  we  met  them. 
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The  road  which  leads  from  Ust-Vaga  to  Ustiug,  runs  for  some  miles  at  a short 
distance  from  the  Dwina,  and  the  great  thickness  of  the  drift  sands  which  here 
encumber  the  surface  prevented  our  seeing  the  fundamental  rocks.  Reddish  cliffs, 
however,  showed  themselves  as  soon  as  we  regained  the  river  banks.  At  Zastrova, 
six  versts  north  of  Zaletzkaya,  the  beds  consist  of  a dullish  red  and  yellowish  sand- 
stone, in  parts  brick  red,  with  traces  of  fucoid-like  casts.  Ihese  sandstones  aie 
subordinate  to  argillaceous  red  marls  which  have  been,  here  and  there,  much  bioken 
up.  The  vegetation  now  begins  to  assume  a more  southern  aspect.  Hops  are 
seen  in  cottage  gardens,  and  the  larch  thrives  well  on  the  undulating  sandy  grounds 
by  which  you  pass  from  Archangel  into  the  vast  government  of  Vologda. 

Near  Larionofskaya,  a very  poor  hamlet,  the  banks  of  the  Dwina  exhibit  red  marls 
divided  by  a course  of  whitish  marlstone1,  and  the  same  features  are  continued  in 
cliffs  of  some  altitude.  On  reaching  the  river  banks  further  to  the  south,  we 
found  them  to  be  composed  of  marls  having  a conchoidal  fracture.  We  regretted, 
for  a time,  that  we  had  not  further  examined  the  cliffs  near  Larionofskaya  ; but  we 
afterwards  ascertained,  that  similar  beds  extend  over  nearly  the  whole  province,  and 
that  we  had  already  passed  far  beyond  their  line  of  junction  with  the  inferior  fos- 
siliferous  limestone.  Again,  for  some  distance  to  the  south  of  Soiga,  where  the 
red  marls  appear,  the  country  is  more  than  usually  covered  up,  the  sands  having 
given  way  to  a covering  of  tenacious,  light-coloured,  drift-clay.  In  traversing  this 
clayey  tract,  we  speculated  on  the  possibility  that  a district,  in  which  arable  land 
and  rich  meadows  had  taken  the  place  of  the  northern  forests,  might  contain  some 
strata  of  a different  nature  ; but  when  we  again  came  upon  a denuded  portion,  the 
same  red  and  spotted  marl  peeped  out  again  from  beneath  the  fine  alluvial  mould 
of  the  surface,  occasionally  strewed  over  with  northern  boulders.  The  only  new 
features  were  thin  bands  of  a calcareous  grit,  in  parts  almost  a conglomerate,  with 
fragments  of  flinty  slate,  &c.,  which  pass  into  an  impure  limestone  or  cornstone. 

The  country  near  the  town  of  Krasnoborsk  is  much  intersected  by  ravines 
which  run  from  east  to  west,  and  in  crossing  them  we  examined  several  sections  of 
the  red  marls,  subdivided  at  intervals  by  courses  of  brownish  red  calcareous  grit 
and  conglomerate.  If  mineral  character  were  to  be  taken  as  a proof  of  their  age, 
we  might  say  that  these  rocks  much  resemble  some  of  the  bands  in  the  Lower 
New  Red  Sandstone  of  England,  particularly  in  containing  yellow  magnesian 

i To  make  a perfect  section,  we  should  recommend  future  geologists  to  embark  at  Ustiug,  and  descend 
the  Dwina  to  its  embouchure. 
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cavities,  black  flinty  and  quartz  pebbles,  &c.  in  a calcareous  cement  of  brown,  red 
and  green  colours.  Such  beds,  in  short,  might  represent  some  of  the  equivalents  of 
the  Dolomitic  conglomerate  in  Worcestershire ; and  we  must  allow  that,  after  all, 
they  are  not  unlike  certain  strata  which  in  the  previous  chapter  we  have  enu- 
merated as  Permian. 

In  our  examination  of  these  conglomerates,  we  could  detect  no  fragments  of 
the  carboniferous  limestone,  which  might  be  expected  to  exist  in  accumulations 
of  posterior  age.  Yet  here  we  must  caution  our  friends  who  have  studied  the 
earth’s  surface  in  the  dislocated  and  elevated  regions  of  the  west  only,  where  hard 
and  crystalline  rocks  abound,  against  the  adoption  of  such  reasoning;  for 
on  the  northern  limits  of  this  region,  the  greater  portion  of  the  carboniferous 
limestone  is  a soft  and  tertiary-like  deposit,  which,  from  its  horizontal  and  un- 
broken condition,  can  never  have  afforded  any  quantity  of  solid  detritus.  It  would, 
therefore,  be  unreasonable  to  look  for  fragments  of  it  in  the  conglomerates  which 
make  part  of  the  red  deposits  by  which  its  edges  are  conformably  overlaid.  The 
great  breaking  up  of  the  surface  of  this  limestone  and  the  transportation  of  its 
flints,  to  which  we  shall  hereafter  allude,  took  place  long  afterwards,  and  is  con- 
nected with  more  recent  geological  phsenomena. 

The  tracts  around  Ustiug,  as  laid  open  by  the  rivers  Suchona,  Dwina,  &c.,  are 
all  composed  of  sands,  red  and  green  marls,  and  white  tufaceous  limestones. 
Silicified  trees,  sometimes  of  great  size,  are  found  in  the  sands,  and  these,  we 
believe,  are  similar  in  kind  to  those  in  Perm  and  Orenburg,  to  which  we  have 
previously  alluded1.  No  copper  ore,  however,  is  associated  with  them. 

Sections  of  the  Strelna  and  Suchona  rivers. — Salt  Springs  of  Totma,  Sc. — The 
chief  distinctions  in  the  great  masses  of  red  and  green  marl,  which  are  seen  in 
ascending  the  banks  of  the  river  Suchona  from  Ustiug  to  Vologda,  are  thick 
bands  of  dull  whitish,  argillaceous  limestone,  very  much  resembling  the  bands 
which  occur  in  the  Lower  New  Red  Sandstone,  as  well  indeed  as  the  cornstones  of 

1 Though  Ustiug  is  not  yet  a city  of  the  first  class,  it  seems  well  entitled  to  be  so  considered,  both 
from  its  buildings,  active  population,  fine  situation,  and  as  being  the  real  metropolis  of  a vast  country. 
In  an  instructive  statistical  chart  of  Russia,  recently  published  by  the  Baron  A.  von  Meyendorf  (our  com- 
panion in  this  portion  of  our  tour),  Ustiug  is  signalized  as  a mart  of  manufactures,  particularly  of  cut- 
lery, locks,  ornamental  boxes,  and  linen  woven  and  printed  by  the  peasantry.  In  very  ancient  times, 
the  art  of  enamelling  upon  copper  seems  to  have  been  practised  here,  derived  probably  from  intercourse 
with  China.  But  we  must  not  enlarge  upon  such  topics  in  this  work,  however  we  were  gratified  by  our 
reception  in  the  hospitable  and  flourishing  town  of  Ustiug.  For  all  such  details  we  refer  to  the  highly 
useful  labours  of  Baron  A.  von  Meyendorf  (see  his  new  Statistical  Map  of  Russia). 
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the  Old  Red  system1  of  the  British  Isles.  The  river  Strelna  offers  vertical 
cliffs,  200  feet  high,  and  the  Suchona,  into  which  the  former  falls,  runs  be- 
tween banks  not  less  than  240  feet  high,  of  which  the  following  may  be  taken 
as  a generalized  section  in  ascending  order.  Red  flaglike  marl  with  conchoidal 
fracture.  Cornstone  or  earthy  tufaceous  white  limestone,  in  irregular  sub-con- 
cretionary thin  beds,  burnt  for  lime,  but  containing  no  traces  of  shells.  Red 
and  green  marls  alternating  for  a gi’eat  thickness  in  a beautifully  ribboned  arrange- 
ment. Courses  of  very  impure  concretionary  limestone.  Red  and  green  marls 
repeated.  The  whole  is  capped  by  drift  and  blocks.  These  diversified  marls,  with 
calcareous  courses,  occupy  the  whole  territory,  and  to  recapitulate  sections  would 
therefore  be  useless.  They  are  invariably  so  void  of  fossils  that  they  obtained  from 
our  friend  Baron  A.  von  Meyendorf  the  significant  name  of  “ calcaires  muets  ” 
(mute  limestones"2). 

At  Totma  and  several  other  places,  these  red  deposits  are  the  source  of  salt 
springs,  and  gypseous  strata  are  passed  through  in  the  sinkings.  At  \ ologda  the 
substratum  is  obscured  by  a vast  spread  of  detritus,  which  extends  over  the  western 
side  of  the  government,  and  ranging  up  to  the  eastern  water-sheds  of  the  Valdai 
Hills,  and  the  lakes  near  Vitegra  on  the  north,  hides  all  the  subjacent  rocks.  It 
was  in  vain  that  we  explored  the  country,  in  a long  and  laborious  circuit,  extending 
westwards  from  Vologda  to  Tcherepovetz  and  Vesegonsk,  and  thence  to  Mologa  ; for 
the  whole  of  this  tract  is  so  covered  by  sand,  gravel  and  northern  detritus,  that  we 
never  could  detect  the  subjacent  rocks.  Red  marls  appear,  however,  from  beneath 
this  mass  near  Rybinsk  and  other  places,  and  also  on  the  Unja  river  near  Makarief, 
though  they  are  hidden  again  under  detritus,  at  the  beautiful  city  of  Yaroslavl. 

In  descending  the  Volga  from  Kostroma  to  Nijni  Novogorod,  the  red  marls, 
though  frequently  covered  by  detritus,  are  seen  to  occupy  the  banks  for  long 
spaces,  surmounted,  here  and  there,  by  shale  of  the  Jurassic  series,  which  we  shall 
presently  describe.  At  Krasnoe  Pojeni,  near  Pies,  twenty  to  thirty  feet  of  finely 
laminated  and  spotted  red  and  green  marls,  with  occasional  geodes  of  harder  green 

1 See  ‘ Silurian  System,’  p.  55.  Similar  bands  have  been  just  alluded  to  in  the  sections  north  of 
Ustiug,  p.  170. 

2 A party  of  our  first  expedition,  consisting  of  the  Baron  A.  von  Meyendorf  and  M.  E.  de  Verneuil, 
traversed  the  country  to  the  south  of  Ustiug  by  Nikolsk,  and  found  it  to  be  essentially  the  same  as  that 
which  we  are  now  describing,  until  they  fell  in  with  overlying  Jurassic  shales  at  Makarief  on  the  Unja 
river  (see  Map).  At  the  same  time  Mr.  Murchison,  accompanied  by  Lt.  Koltsharof,  made  the  wide  range 
by  Vologda,  Tcherepovetz,  Mologa,  Rybinsk  and  Yaroslavl,  alluded  to  in  the  text. 
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inarlstone,  and  some  courses  of  sandy  mottled  flagstones,  which  from  their  concre- 
tionary tendency,  run  into  the  form  of  pot-stones,  are  covered  by  Jurassic  shale, 
with  Ammonites,  Belemnites,  &c.  So  conformably  does  the  Jura  shale  here  repose 
on  red  and  green  marls,  that  when  we  first  saw  this  section  (1840),  we  were  led  to 
consider  the  latter  as  the  Keuper ; but  a further  examination  of  the  banks  of  the 
Volga  below  this  point,  by  Pies  to  Kineshma  and  Yurievetz,  convinced  us  that,  on 
the  whole,  the  surface  of  the  red  deposits  is  uneven  and  irregular,  the  Jurassic 
shale  being  at  one  spot  on  the  level  of  the  river,  and  at  other  places  high  above  the 
red  marl.  We  therefore  concluded  (independent  of  the  non-existence  of  Lias  in 
Russia),  that  there  was  no  regular  sequence  of  deposits,  but,  on  the  contrary,  that 
a long  interval  had  elapsed  between  the  respective  accumulations  of  the  red  ground 
and  the  black  Jurassic  shale. 

At  Christof  on  the  Volga,  below  Yurievetz,  and  a little  above  the  small  town  of 
Katungo,  the  marls  fold  around  and  dip  away  from  a great  concretionary  mass 
of  white  limestone,  which  rises  through  the  strata,  to  at  least  fifty  feet  above 
the  stream.  This  limestone,  which  is  almost  pure  white,  is  of  subcrystalline 
structure,  with  a splintery  and  conchoidal  fracture,  contains  here  and  there  im- 
pure smaller  concretions  of  marl  and  less  pure  calcareous  matter,  and  in  parts 
assumes  a laminated  structure.  Slickenside  polish  and  scratchings  are  frequent 
on  the  sides  of  the  joints,  which,  together  with  the  convoluted  broken  condition 
of  the  adjacent  marls,  through 
which  the  calcareous  mass  pro- 
trudes, demonstrate  the  great 
power  of  concretionary  action  in 
modifying  the  form  of  strata, 
and  in  producing  all  the  appear- 
ances of  upheaval  and  disloca- 
tion from  beneath.  Associated 
with  this  concretion  are  courses  of  rose  and  white  coloured  gypsum,  numerous  red 
and  white,  small,  calcareous  concretions,  and  occasionally  brown  and  red  calcare- 
ous grits,  in  which  we  searched  long  and  fruitlessly  for  traces  of  organic  remains. 
Some  of  the  beds  are  micaceous,  and  thin  courses  of  irregular  concretionary  flag- 
stone are  to  be  detected. 

At  Balachna,  still  lower  on  the  Volga,  the  red  and  green  marls  with  gypsum, 
give  rise  to  copious  salt-springs,  in  the  deepening  of  which  the  strata  have  been 


30. 


180  NIJNI  NOVOGOROD — BANKS  OF  THE  VOLGA,  OKA  AND  KLIASMA. 

pierced  to  a depth  of  upwards  of  400  feet.  At  Nijni  Novogorod,  where  the  Oka 
unites  with  the  Volga,  the  right  banks  of  both  rivers  offer  splendid  sections,  in  cliffs 
from  300  to  400  feet  in  height,  of  finely  ribboned,  red  and  green  marls,  with  sub- 
ordinate courses  of  soft  gritty  flagstone,  and  soft  yellowish  sandstone,  almost  in  the 
state  of  incoherent  sand.  The  magnificent  new  roads  which  descend  from  the 
Kremlin  to  the  lower  town  or  fair,  and  the  formation  of  the  grand  esplanade  over- 
looking the  Volga,  have  admirably  laid  open  the  strata.  But  notwithstanding  these 
advantages,  rarely  to  be  met  with  in  Russia,  we  were  not  able,  after  an  assiduous 
search,  to  observe  any  organic  remains,  except  a very  minute  bone,  probably 
belonging  to  a fossil  fish.  The  extraordinary  subsidences  to  which  these  incoherent 
cliffs  are  subject,  and  the  deep  transverse  furrows  ( avrachs ) which  cut  through 
the  table  lands,  give  the  fullest  insight  into  the  mineral  characters  of  these  rocks. 

Sections  of  Red  Marls  and  Sands  on  the  Volga  below  Nijni,  and  on  the  Oka  and 
ICliasma  Rivers. — The  sections  of  Kazan,  Sviask  and  the  Dwina  (see  woodcut, 
p 152),  having  proved  that  limestones  with  the  Zechstein  fossils  subside  under  a 
group  of  marls,  with  courses  of  tufaceous  and  impure  limestone,  precisely  similar 
to  those  of  the  governments  of  Vologda  and  Kostroma,  we  have  now  simply  to 
state,  that  all  these  masses  are  confluent,  and  that  they  spread  over  the  central  part 
of  this  red  region.  They  occupy,  in  fact,  the  whole  of  the  high  lands  on  the 
right  bank  of  the  Volga  between  Kazan  and  Nijni  Novogorod,  and  are  traceable 
still  higher  up  that  river  as  stated,  nearly  to  the  city  Kostroma.  In  ascending 
the  Oka,  the  great  tributary  of  the  Volga,  the  same  rocks  are  quite  as  largely 
developed  to  the  parallel  of  the  town  of  Gorbktof ; and  on  the  right  bank  of  the 
river  we  find  them  ranging  as  far  as  Viasniki,  beyond  which  they  are  lost  upon 
the  west,  under  heaps  of  detrital  matter  which  obscure  their  junction  with  the 
inferior  deposit  of  carboniferous  limestone.  These  marls,  sands  and  tufaceous 
limestone  are  obscured,  as  before  stated,  by  the  same  detritus,  all  along  the  eastern 
limits  of  the  great  carboniferous  region  of  the  Northern  Governments. 

Let  us  first  simply  describe  the  features  of  such  rocks  on  the  Lowei  \ olga  above 
Kazan  and  on  the  banks  of  the  Oka  and  Kliasma.  Between  Sviask  and  Tchebok- 
sar  on  the  Volga,  two  and  more  courses  of  the  tufaceous  limestone,  from  twelve 
to  fifteen  feet  each  in  thickness,  and  beds  of  two  to  three  feet,  are  subordinate  to 
ribboned  and  spotted  marls,  exactly  similar  to  those  desciibed  on  the  Suchona. 
One  of  these  limestones  differs  only  from  the  other,  in  being  a little  darker  and 
more  compact;  for  both  are  essentially  what  would  be  called  tufaceous.  Ihe 
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marlstone  passing  into  limestone  is  pierced  throughout  by  innumerable  small 
cavities  which  branch  and  cross  each  other,  and  whose  internal  faces,  invariably  ol 
a dark  tint,  contrast  strongly  with  the  white-coloured  body  of  the  rock.  Occasion- 
ally these  limestones  are  of  a cream  colour  and  a more  compact  structure,  with 
conchoidal  fracture,  and  they  then  very  much  resemble  what  in  England  would 
be  called  freshwater  limestone  of  secondary  and  carboniferous  dates.  We  can  aver 
that  we  have  broken  countless  specimens  of  these  tufaceous  limestones  on  the  Volga, 
the  Suchona,  the  Dwina,  &c.,  and  have  never  yet  been  able  to  detect  the  trace  ot 
a fossil  in  them,  nor  in  the  marls  with  which  they  are  associated. 

At  Tcheboksar  the  section  in  ascending  order  consists  of — 

1.  Red  marls.  2.  Greenish  and  chocolate-coloured  concretionary  calcareous  grit,  resembling  on  first  inspection 
a conglomerate,  but  in  reality  more  like  those  beds  in  England  which  both  in  the  Newer  and  Older  Red  systems  we 
know  to  have  been  formed  by  concretionary  action  (cornstones) . 3.  Marls,  brick-red  and  green,  of  considerable 

thickness.  4.  Marls  in  which  the  courses  of  tufaceous  limestone  and  marlstone  prevail.  5.  Slightly  micaceous 
sandstone  with  red  marl,  &c. 

To  the  west  of  Tcheboksar  some  of  the  deep  ravines  expose  cavernous  limestones 
similar  to  those  before  described,  surmounted  by  strong  bands  of  brownish  calca- 
reous grits  and  flagstones,  and  thence  to  Nijni  the  same  system  is  continued,  ex- 
hibiting certain  slight  lithological  variations  only.  At  Nijni,  as  before  described, 
the  group  becomes  much  more  arenaceous. 

At  Nerinski  on  the  Oka,  sixteen  versts  south-west  of  Nijni  Novogorod,  the  cliffs 
expose  a band  of  thin-bedded  gypsum,  resting  upon  small-grained,  finely  laminated 
sandstone,  the  rippled  surfaces  of  the  strata  being  separated  from  each  other  by  a 
thin  pellicle  of  greenish  grey  marl  very  much  resembling  certain  beds  in  England 
in  the  younger  part  of  the  Trias  ; whilst  in  the  upper  part  of  the  cliff,  ribboned,  red 
and  green  marls  and  white  tufaceous  marlstone,  sometimes  of  delicate  pink  tints, 
abound.  The  gypsum  of  Nerinski  is  very  different  in  composition  and  aspect 
from  any  which  we  observed  in  the  inferior  strata  of  the  governments  of  Perm 
and  Orenburg,  or  on  the  Dwina  and  Pinega  ; some  parts  of  it  being  lamellar, 
others  fibrous,  of  various  colours,  from  pure  white  to  dark  red.  In  other  beds  of 
flaglike  sandstones,  gypsum  is  disseminated  in  minute,  brown,  glassy  concretions 
about  the  size  of  peas,  which  resemble  small  looking-glasses  set  in  a dull  matrix. 
When  these  flagstones  are  broken  up  for  use  (and  they  are  the  only  solid  stones 
around  Nijni  Novogorod),  the  small  concretions  glisten  in  the  eye  like  fish- 
scales,  and  when  they  disintegrate,  the  surface  of  the  rock  has  a pock-pitted  ap- 
pearance. A little  further,  however,  along  the  cliff  the  gypsum  swells  out  and 
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forms  masses  a foot  or  two  in  thickness.  Mineral  milk,  or  fossil  leather  of  mine- 
ralogists, formerly  recognized  in  these  tracts  by  Strangways,  Fischer  and  other 
writers,  occurs  here,  and  was  also  observed  by  us  at  intervals  between  Gorbatof 
and  Viasniki. 

At  Viasniki  on  the  Kliasma  and  in  the  ravines  to  the  east  of  the  town,  there  is  a 
clear  section  of  marls,  sometimes  slightly  micaceous  and  sandy,  with  other  beds  of 
light  red  and  green  colours,  very  finely  laminated,  overlaid  by  blood-red,  incoherent 
sands  passing  into  sandstone,  yellowish  sands  and  marls,  and  variegated,  highly  cal- 
careous grit.  In  the  light  red,  variegated  marls  towards  the  middle  of  the  cliff,  and 
in  a ravine  to  the  north  of  the  high  road,  we  detected  a profusion  of  microscopic 
crustaceans  resembling  Cytherinee,  associated  with  a small  flattened  bivalve  shell, 
having  the  general  form  of  Cyclas,  and  these,  as  before  said,  are  the  only  organic 
remains  with  the  exception  of  a very  small  (fish?)  bone  observed  near  Nijni  and 
now  unfortunately  lost,  which  we  have  been  able  to  detect  in  these  widely  spread 
red  strata  of  such  very  persistent  lithological  characters. 

After  thus  describing  the  chief  distinctions  of  these  marly  deposits,  it  will  be 
seen,  that  although  they  overlie  the  beds  with  Zechstein  fossils,  yet  as  they 
agree  in  position  and  mineral  character  with  other  members  of  the  Permian  group 
of  the  governments  of  Perm,  Viatka  and  Orenburg,  in  which  Permian  plants  and 
thecodont  Saurians  occur,  we  cannot  rigorously  exclude  them  from  that  system. 
We  have  not  indeed  any  sort  of  evidence  to  prove,  that  the  masses  we  are  de- 
scribing constitute  a portion  of  the  Trias  of  Europe,  or  that  they  can  be  placed  in 
parallel  with  the  New  Red  Sandstone  of  the  British  Isles ; but  knowing  as  we  do, 
how  long  a period  elapsed  before  any  characteristic  organic  remains  were  disco- 
vered in  the  Bunter  Sandstein  of  Germany,  the  gres  bigarre  of  the  French,  or  in 
the  New  Red  Sandstone  of  England,  and  how  much  longer  a term  passed  before 
that  x’ock  was  separated  from  the  Keuper,  we  think  we  act  in  the  spirit  of  true  ob- 
servers by  leaving  this  mass  under  the  name  of  Upper  Red  Sandstone,  thus  simply 
considering  it  a great  and  copious  cover  of  the  Permian  system.  If,  in  the  sequel, 
fossils  should  be  found,  which  connect  a part  of  these  deposits  either  with  the  Per- 
mian system  or  with  the  Trias,  we  shall  not  have  taken  any  step  to  prevent  such 
collocation  by  merely  stating  the  fact,  that  this  variegated  group  overlies  the  Zech- 
stein strictly  so  called.  On  the  whole,  however,  we  confess  we  are  disposed  to 
view  these  variegated  sands  and  marls  like  those  of  Orenburg  as  a part  of  the  Per- 
mian system. 
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Whilst  we  have  noted  the  existence  of  rock-salt  in  the  Permian  system,  as  well 
as  of  numerous  saline  springs,  the  latter  only  are  known  in  the  overlying  marls  and 
sands,  and  we  have  before  stated,  that  these  saline  springs  rise  from  great  depths, 
both  at  Totma  in  the  government  of  Vologda  and  at  Balachna  on  the  Volga  above 
Nijni  Novogorod.  It  is  well,  therefore,  to  bear  in  mind  this  circumstance,  since 
it  induces  us  to  believe  in  the  probable  existence  of  subterranean  masses  of  rock- 
salt  in  deposits  of  higher  antiquity  than  those  in  which  they,  for  the  most  part, 
prevail  in  Western  Europe.  Hence  also  it  is  to  be  inferred  that  salt-wells  may  be 
sunk  with  effect  on  the  Artesian  principle,  in  many  parts  of  a vast  basin  which 
we  have  shown  to  be  surrounded  by  older  deposits  (see  Map). 

Permian  Rocks  south  of  Orenburg. — In  the  south-eastern  region  where  rocks 
of  this  age  occur,  we  perceived  that  along  a certain  line,  Permian  limestones 
similar  to  those  we  have  before  described,  are  thrown  up  in  isolated  hummocks  or 
cones,  the  strata  of  which  are  often  highly  inclined.  Such  a line  of  disruption  has 
been  traced  from  north-north-east  to  south-south-west,  and  slightly  divergent  from 
the  chief  axis  of  the  Ural.  The  hills  of  Grebeni  afford,  as  before  said,  a good 
example  of  these  dislocations,  and  to  the  south-south-west  of  Orenburg,  in  the 
steppe  of  the  Kirghis,  we  met  with  a fresh  example  of  them  upon  the  same  line 
at  Mertvi-sol  (or  the  dead  salt)  (see  Map).  This  little  elevation  is  also  interest- 
ing, as  it  afforded  us  the  best  means  of  forming  our  conjectures  respecting  the 
geological  age  of  the  great  adjoining  masses  of  rock-salt  and  gypsum  which  occur 
at  Illetzkaya-Zastchita. 

These  hills  present  beds  of  limestone  perfectly  undistinguishable  from  the  Per- 
mian limestones  (a)  of  Grebeni  and  other  places,  and  which  plunge  to  the  east  under 
the  red  grit  of  Orenburg  (6),  with  traces  of  copper  ores.  Beds  of  white  gypsum  oc- 
cur, partly  in  the  form  of  Selenite  (c)  and  partly  dark-coloured  and  compact.  From 
these  gypsum  beds  a brine  spring  issues,  which,  as  it  cannot  be  derived  from  waters 
traversing  the  overlying  red  strata,  probably  rises  from  rocks  of  the  same  age  as 
those  which  we  have  described  at  Sergiefsk  as  the  seat  of  so  much  saline  matter. 

31. 

Limestone  Hills,  Mertvi-sol, 

Salt  springs. 


This  limestone  of  Mertvi-sol  contains  the  same  fossils  as  that  of  Grebeni,  viz. 

2 b 2 
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the  Modiola  Pallasii,  Retepora  Jlustracea,  var.  ? closely  allied  to  a species  of  the 
Magnesian  Limestone  of  England,  &c.  &c. 

Rock-Salt  at  Illetzkaya-Zastchita  in  the  Steppes  of  the  Kirghis. — Freezing  Cavern. 
— Our  readers  of  this  chapter  having  been  already  fatigued  with  lithological  de- 
tails, we  will  now  endeavour  to  relieve  such  monotony  by  a short  episode,  which 
embraces  an  account  of  a very  remarkable  phaenomenon. 

It  was  in  the  early  days  of  an  unusually  hot  and  parching  month  of  August 
that  we  travelled  from  Orenburg  to  visit  these  famous  salt-works,  and  were  driven 
at  a furious  pace  over  the  parched  up  and  undulating  steppe  to  the  south  of  that 
city.  Passing  through  caravans  of  Bukharians  and  Chivans,  journeying  to  and 
from  the  great  Russian  entrepot,  the  pretty  little  green  oasis  of  Illetzkaya-Zast- 
chita at  length  broke  upon  the  sight.  Its  groves  of  trees,  its  fort,  and  well-arranged 
buildings  (diversified  by  mounts  of  gypsum  not  unlike,  in  miniature,  the  <f  buttes 
de  Montmartre  ” near  Paris),  announced  the  most  remote  of  the  Imperial  esta- 
blishments in  this  wilderness. 

With  the  exception  of  the  fossiliferous  limestone  in  the  adjacent  hills  (and  of 
which  we  have  just  spoken),  the  whole  of  the  tract  is  made  up  of  reddish,  sandy 
marl  and  whitish  gypsum,  amid  which  materials,  the  rock-salt  appears  as  a vast, 
irregularly  formed  mass.  The  protrusion  of  certain  points  at  the  surface,  had  long 
ago  led  the  Kirghis,  or  original  nomadic  inhabitants  of  the  soil,  to  use  the  salt ; but 
it  is  in  latter  years  only  that  the  Russians,  regularly  occupying  the  spot,  have  laid 
bare  a large  portion  of  the  mineral.  By  sinkings  in  the  neighbourhood  they  have 
further  ascertained,  that  undulating  at  slight  depths  beneath  the  surface,  the  rock- 
salt  extends  over  an  area  having  a length  of  two  versts  and  a width  of  rather  more 
than  an  English  mile.  Selecting  one  of  the  most  favourable  situations  within  this 
space,  for  the  open  work  ; i.  e.  where  the  ground  rises  to  a little  height  above  the 
ordinary  drainage,  the  Russian  miners  have  now  exposed  a broad  surface  of  salt 
and  have  cut  into  the  rock  to  the  depth  of  about  seventy  feet.  This  mass  is  cry- 
stalline, of  white  colour,  without  a stain,  and  so  pure,  that  the  salt  is  at  once 
pounded  for  use  without  any  cleansing  or  recrystallizing  process.  Upon  first  view- 
ing this  bright  white  mass  from  above,  we  were  impressed  with  the  notion  that 
it  was  composed  of  horizontal  beds;  hut  on  descending  into  the  quarry,  we  found 
that  this  appearance  was  caused  by  the  method  employed  to  extract  the  salt. 

The  reader  who  would  bring  these  features  to  his  mind,  must  first  imagine  an 
open  quarry,  from  which  the  upper  portion  of  the  salt  had  been  removed,  with 
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men  at  work  on  different  horizontal  stages  Long  lozenge-shaped  pieces  in  pro- 
cess of  extraction  at  different  levels  are  seen  to  be  divided  from  the  mass,  by 
lateral,  vertical  joints,  which  have  been  cut  open  with  the  hatchet.  The  block, 
thus  squared,  is  then  completely  separated  from  the  body  of  the  rock  beneath,  by 
heaving  against  its  free  end  a huge  beam  of  wood,  w’hich  swings  upon  a triangle 
and  is  worked  to  and  fro  by  a company  of  the  miners.  Owing  to  the  crystalline 
and  brittle  nature  of  the  substance,  a few  violent  jars  only  of  this  battering  ram 
are  required  to  sever  the  mass  from  the  parent  rock,  and  thus  a vast  amount  of 
labour  is  saved,  which  at  Wieliczka  and  other  salt  mines  is  employed  in  the  ex- 
traction of  the  mineral'.  This  process  of  side-cutting  and  horizontal  battering 
necessarily  produces  in  the  body  of  the  salt  a direct  resemblance  to  many  stone 
quarries,  with  their  natural  joints  and  floors. 

Other  external  circumstances,  resulting  from  existing  causes,  are  worthy  of  notice 
in  this  great  salt  quarry.  The  upper  surface  of  the  salt  having  been  corroded  by 
long-continued  atmospheric  action  of  the  rain-water  and  melted  snow  which 
percolates  through  the  thin  cover  of  red  sand  and  marl,  the  result  has  been  the 
formation  of  a number  of  needles,  which  are  good  miniature  representatives  of 
the  snowy  “ Aiguilles”  of  the  Alps.  Again,  on  that  side  of  the  quarry  which 
has  been  worked  to  the  greatest  depth,  and  is  nowr  abandoned,  the  atmospheric 
action,  smoothing  away  every  irregularity,  has  left  a vertical  glassy  cliff  fifty  to 
sixty  feet  high ; and,  lastly,  the  w^ater  lodged  against  its  base  during  the  spring 
period  of  Russian  debacle,  has  excavated  and  dissolved  the  salt  to  the  height  of 
the  spring-floods,  leaving  a dark  cavern,  over  which  the  saline  mirror  seems  sus- 
pended, and  hanging  from  the  bottom  of  which  are  stalactitic  crystals  of  salt. 

Having  stated  that  the  floor  of  this  immediate  district  consists  of  rock  salt,  it  is 
natural  that  every  pond  of  water,  supplied  either  by  springs  which  rise  up  from 
beneath,  or  by  rain-water  which  rests  upon  or  communicates  with  the  salt,  should 
be  intensely  saline.  Such  is  the  case,  particularly  in  a natural  pool  of  bright, 
transparent,  greenish  water,  w’hich  is  used  by  the  natives  as  a salubrious  bath  2, 
and  in  tvhich  myriads  of  small  animals,  peculiar  to  brine  springs,  are  seen  in  lively 
agitation. 

1 It  is  well  worthy  of  notice,  that  Russian  ingenuity  accomplishes  by  a sudden  stroke,  a line  of  clean 
separation  similar  to  that  which  an  Austrian  miner  labours  to  effect  during  many  days  with  his  pickaxe 
and  other  tools. 

2 We  bathed  in  this  natural  pellucid  brine-pit,  and  had  great  difficulty  in  sinking  the  body. 
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Freezing  Cavern. — Besides  the  floor  of  salt,  this  spot  is  marked  by  two  or  three 
gypseous  hillocks,  one  of  which,  on  its  south  side,  assisted  by  artificial  excavation, 
is  employed  by  the  inhabitants  as  a cellar1.  This  cavern  has  the  very  remarkable 
property  of  being  so  intensely  cold  during  the  hottest  summers,  as  to  be  then 
filled  with  ice,  which  disappearing  with  cold  weather,  is  entirely  gone  in  the  win- 
ter, when  all  the  country  is  clad  in  snow. 

Standing  on  the  heated  ground  (the  thermometer  in  the  shade  being  then  at 
90°Fahr.),  we  can  never  forget  our  sensations,  when  the  poor  woman  to  whom  the 
cave  belonged,  unlocked  a frail  door,  and  let  loose  a volume  of  such  piercing  cold 
air,  that  we  could  not  avoid  removing  our  feet  from  the  influence  of  its  range. 

We  afterwards,  however,  subjected  our  whole  bodies  to  the  cooling  process,  by 
entering  the  cave,  which,  it  must  be  recollected,  is  on  the  same  level  as  the 
road-way  or  street  of  the  village.  At  three  or  four  paces  from  the  door,  on  which 
shone  the  glaring  sun,  we  were  surrounded  by  the  half-frozen  quass  and  provi- 
sions  of  the  natives,  and  a little  further  on,  the  chasm  (bending  slightly)  opened  into 
a natural  vault  about  twelve  to  fifteen  feet  high,  ten  or  twelve  paces  long,  by  seven 
or  eight  in  width.  This  cavern  seemed  to  ramify  by  smaller  fissures  into  the  body 
of  the  little  impending  mount  of  gypsum  and  marl.  The  roof  of  the  cavern  was 
hung  with  undripping  solid  icicles,  and  the  floor  might  be  called  a stalagmite  of  ice 
and  frozen  earth.  As  we  had  no  expectation  of  meeting  with  such  a phenomenon, 
we  had  left  our  thermometers  at  Orenburg,  and  could  not,  therefore,  observe  the 
exact  degree  of  cold  below  the  freezing  point.  The  proofs  of  intense  cold  around 
us  were,  however,  abundantly  decisive  for  our  general  purpose,  and  we  were  glad 
to  escape  in  a few  minutes  from  this  ice-bound  prison,  so  long  had  our  frames 
been  accustomed  to  a powerful  heat. 

In  considering  the  peculiarity  of  the  circumstances  attendant  upon  this  freezing 
cavern,  we  are  not  yet,  we  admit,  sufficiently  provided  with  accurate  data.  If, 
as  we  were  assured,  the  cold  is  greatest  within  when  the  external  air  is  hottest  and 
driest,  that  the  fall  of  rain  and  a moist  atmosphere  produce  some  diminution  of 
the  cold  in  the  cave,  and  that  upon  the  setting  in  of  winter  the  ice  disappears  en- 
tirely, then,  indeed,  the  problem  is  very  curious.  All  the  inhabitants  positively 

1 This  phsenomenon  ought,  correctly  speaking,  to  have  been  consideied  in  the  concluding  chapters, 
where  the  existing  causes  are  referred  to ; but  it  is  so  intimately  linked  on,  we  conceive,  to  subterranean 
influence  and  the  subsoil  of  the  tract,  that  we  prefer  to  speak  of  it  in  this  place. 
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adhered  to  this  statement,  and  the  expression  of  the  peasants  was,  that  in  winter 
they  could  sleep  in  the  cave  without  their  sheepskins. 

In  our  hurried  visit  we  could  do  no  more  than  request  the  authorities  to  look 
carefully  to  this  point  during  ensuing  winters,  and  to  preserve  thermometric  re- 
gistration of  the  changes  in  the  cave,  in  relation  to  the  external  air.  In  the  mean 
time,  the  simple  fact  which  was  presented  to  our  senses  was  quite  sufficient  to 
create  the  utmost  surprise. 

Our  first  attempt  to  afford  an  explanation  of  the  phenomenon , was  by  sup- 
posing, that  the  chief  fissure  opening  downwards,  communicated  with  a floor  of 
rock-salt,  the  saliferous  vapours  of  which  might  be  so  rapidly  evaporated  or  changed 
in  escaping  to  an  intensely  hot  and  dry  atmosphere,  as  to  produce  ice  and  snow. 
If  this  or  some  such  subterranean  process  were  admissible,  then  the  apparent 
connexion  between  the  intense  cold  within  the  cave  and  the  great  heat  without, 
might,  we  thought,  be  explained.  Finding,  however,  that  our  geological  chemistry 
was  doubted  by  some  persons,  we  submitted  the  case  to  Sir  John  Herschel,  and 
he  kindly  endeavoured  to  solve  the  problem  by  reference  to  ordinary  climatological 
causes  only.  The  following  is  an  extract  from  a letter  addressed  by  him  to  Mr. 
Murchison  : 

“ That  the  cold  in  ice-caves  (several  of  which  are  alluded  to  in  a part  of  this 
letter  not  published)  does  not  arise  from  evaporation,  is,  I think,  too  obvious  to 
need  insisting  on.  It  is  equally  impossible  that  it  can  arise  from  condensation  of 
vapour,  which  produces  heat  not  cold.  When  the  cold  (by  contrast  with  the  ex- 
ternal air,  i.  e.  the  difference  of  temperature)  is  greatest,  the  reverse  process  is 
going  on.  Caves  in  moderately  free  communication  with  the  air  are  dry  and  (to 
the  feelings)  warm  in  winter,  wet  or  damp  and  cold  in  summer.  And  from  the 
general  course  of  this  law  I do  not  consider  even  your  Orenburg  caves  exempt ; 
since  however  apparently  arid  the  external  air  at  120°  Fahr.  may  be,  the  moisture 
in  it  may  yet  be  in  excess  and  tending  to  deposition,  when  the  same  air  is  cooled 
down  to  many  degrees  beneath  the  freezing-point. 

“ The  data  wanting  in  the  case  of  your  Orenburg  cave  are  the  mean  temperature 
of  every  month  in  the  year  of  the  air,  and  of  thermometers  buried,  say  a foot  deep, 
on  two  or  three  points  of  the  surface  of  the  hill,  which,  if  I understand  you  right,  is 
of  gypsum  and  of  small  elevation.  I do  not  remember  the  winter  temperature  of 
Orenburg,  but  for  Ekaterinenburg  (only  5°  north  of  Orenburg) , the  temperatures  are 
given  in  Kuppfer’s  reports  of  the  returns  from  the  Russian  magnetic  observatories. 
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If  any  thing  similar  obtains  at  Orenburg  1 see  no  difficulty  in  explaining  your 
pheenomenon.  Rejecting  diurnal  fluctuations  and  confining  ourselves  to  a single 
summer  wave  of  heat  propagated  downwards  alternately  with  a single  winter  wave 
of  cold,  every  point  at  the  interior  of  an  insulated  hill  rising  above  the  level  plain 
will  be  invaded  by  these  waves  in  succession  (converging  towards  the  centre  in  the 
lorm  of  shells  similar  to  the  external  surface),  at  times  which  will  deviate  further 
from  mid-winter  and  mid-summer  the  deeper  the  point  is  in  the  interior,  so  that  at 
certain  depths  in  the  interior,  the  cold-wave  will  arrive  at  mid-summer  and  the  heat- 
wave in  mid-winter.  A cave  (if  not  very  wide-mouthed  and  very  airy)  penetrating 
to  such  a point,  will  have  its  temperature  determined  by  that  of  the  solid  rock 
which  forms  its  walls,  and  will  of  course  be  so  alternately  heated  and  cooled.  As 
the  south  side  of  the  hill  is  sunned  and  the  north  not,  the  summer-wave  will  be 
more  intense  on  that  side  and  the  winter  less  so  ; and  thus  though  the  form  of  the 
wave  will  still  generally  correspond  with  that  of  the  hill,  its  intensity  will  vary  at 
different  points  of  each  wave-surface.  The  analogy  of  waves  is  not  strictly  that  of 
the  progress  of  heat  in  solids,  hut  nearly  enough  so  for  my  present  purpose. 

“ The  mean  temperature  for  the  three  winter  months,  December,  January,  Fe- 
bruary, and  the  three  summer  months,  June,  July,  August,  for  the  years  1836,  7,  8, 
and  the  mean  of  the  year,  are  for  Ekaterinenburg  as  follows  : — 


1836. 

Winter. 

- 10°-93  R. 

Summer. 

+ 1 1°*90  R. 

Annual  Mean. 
+ 1°  22  R. 

1837. 

- 12o-90 

+ 12°-93 

+ 0°-30 

1838. 

- 12°-37 

+ 12°-37 

+ 0°-60 

Mean. 

- 12°-07  R. 

+•  12°-40  R. 

+ 0°-70  R. 

+ 4°-83  Fahr. 

+ 5 9°'9  Fahr. 

+ 33°-57  Fahr. 

“ The  means  of  the  intermediate  months  are  almost  exactly  that  of  the  whole 
year,  and  the  temperature  during  the  three  winter  as  well  as  the  three  summer 
months  most  remarkably  uniform. 

“ This  is  precisely  that  distribution  of  temperature  over  time  which  ought  under 
such  circumstances  to  give  rise  to  well-defined  and  intense  waves  of  heat  and 
cold ; and  I have  little  doubt  therefore  that  this  is  the  true  explanation  of  your 
phsenomenon. 
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“ I should  observe,  that  in  the  recorded  observations  of  the  Ekaterinenburg  ob- 
servatory, the  temperatures  are  observed  two-hourly,  from  eight  a.m.  to  ten  p.m., 
and  not  at  night.  The  mean  monthly  temperatures  are  thence  concluded  by  a 
formula  which  I am  not  very  well  satisfied  with  ; but  the  error,  if  any,  so  intro- 
duced must  be  far  too  trifling  to  affect  this  argument.  The  works  whence  the 
above  data  are  obtained  are  ‘ Observations  Mcteorologiques  et  Magnetiques  faites 
dans  l’lnterieur  de  l’Empire  de  Russie,’  and  ‘ Annuaire  Magnetique  et  Meteorolo- 
gique  du  Corps  des  Ingenieurs  des  Mines  de  Russie,’  works  which  we  owe  to  the 
munificence  of  the  Russian  government,  and  which  it  is  satisfactory  to  find  thus 
early  affording  proofs  of  utility  to  science  in  explaining  what  certainly  might  be 
regarded  as  a somewhat  puzzling  pbsenomenon,  as  it  is  one  highly  worthy  of  being 
further  studied  and  being  made  the  subject  of  exact  thermometric  researches  on  the 
spot,  and  wherever  else  anything  similar  occurs.” 

“ P.S.  Thermometric  observations  in  the  steppes,  of  the  mean  monthly  tempera- 
ture of  the  soil  at  different  depths  from  one  to  100  feet  (at  Forbes’s  intervals),  would 
be  most  interesting.  At  Ekaterinenburg  the  mean  temperature  of  the  air  being 
360,6  Fahr.,  no  permanently  frozen  soil  would  probably  be  reached,  but  a very  little 
more  to  the  northward  that  phenomenon  must  occur. 

“ The  ‘ thinning  out  ’ of  the  frozen  stratum  would  be  most  interesting  to  trace, 
but  in  thinning  out  by  decrease  of  latitude  it  might  possibly  at  the  same  time 
‘ dip’  beyond  reach,  all  above  i't  being  occupied  by  soil  subject  to  the  law  of  pe- 
riodic frost  and  thaw,  and  giving  room  under  favourable  circumstances  to  ice- 
caverns,  pits,  or  galleries.  What  determines  the  distinct  definition  of  the  hot 
and  cold  alternating  layers  is  the  exceedingly  peculiar  form  of  the  curve  of  the 
monthly  temperatures  as  given  in  the  tables  above  referred  to.” 

In  thanking  Sir  John  Herschel  for  his  efforts  (amid  his  numerous  important  re- 
searches) to  explain  the  wonders  of  our  cave  of  Illetzkaya,  we  think  it  right  to 
state,  that  even  his  explanation  has  to  contend  with  some  strong  local  objections. 
The  little  hillock  of  gypsum,  for  example,  not  exceeding  150  feet  in  height,  and 
of  an  irregular  conical  form,  is  the  seat  of  other  rents  and  openings,  no  one  of 
which,  as  we  were  informed,  contains  snow  or  ice.  Why  therefore  does  our  cave 
present  this  exceptional  phenomenon  ? How  indeed  are  we  to  imagine  that  a six 
months’  wave  of  cold  shall  affect  a cavern  in  a small  mount,  and  not  the  subsoil 
of  the  surrounding  country  1 ? Again,  if  there  be  no  connection  between  the  hot 

' Although  they  have  no  direct  application  to  our  case  of  Illetzkaya,  we  may  state  that  the  phamo-. 
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and  arid  external  air  and  the  formation  of  the  ice,  why  is  the  latter  lodged  so 
near  the  southern  face  of  the  hill  on  which  the  rays  of  the  sun  (very  powerful 
in  this  latitude)  are  beating  for  some  months  ? 

The  observations  of  Pallas  throw  some  light  upon  the  problem.  In  visiting 
Illetzkaya-Zastchita,  he  described  this  mount  of  gypsum,  and  stated  that  the 
Kirghis  inhabitants  of  his  day  were  in  the  habit  of  throwing  votive  offerings  into 
a large  open  fissure  of  great  depth  which  formerly  existed  at  its  summit.  This 
opening  was,  it  appears,  closed  up  before  the  visit  of  the  great  naturalist,  though 
he  fails  not  to  record  a saying  current  among  the  people,  that  when  open,  a man 
(tempted  by  hope  of  gain  or  from  curiosity)  was  let  down  by  cords  and  experienced 
insufferable  cold  beneath.  The  accuracy,  therefore,  of  the  account  given  to  Pallas  by 
the  natives  has  been  in  great  measure  substantiated  through  the  phsenomenon 
made  known  by  a lateral  opening  at  the  base  of  the  mount,  which  evidently  did 
not  exist  at  the  time  of  his  visit,  for  he  makes  no  allusion  to  it. 

We  may  also  state,  that  this  author  mentions  similar  caverns  at  Indersk,  still 
further  to  the  south,  in  which  he  experienced  intense  cold  ; and  far  from  being 
surprised  like  ourselves  at  such  a phsenomenon,  he  simply  adds,  that  it  is  one  of 
usual  occurrence  in  caves  of  gypsum.  On  this  point,  however,  we  must  observe, 
that  as  far  as  our  experience  goes,  there  is  no  natural  connection  between  gypsum 
in  its  natural  state  and  cold,  for  neither  the  large  caverns  in  that  rock  described 
by  us  upon  the  Pinega  in  latitude  64°,  nor  the  caves  of  the  Ik  and  Barnukova 
(pp.  15G,  165,  and  173,  note 2),  contain  ice  or  snow  in  summer. 

But  to  revert  to  our  own  case,  has  solid  ice  existed  for  ages  in  this  mount  of  gyp- 

mena  of  the  permanently  frozen  soil  at  Yakutsk,  to  which  Admiral  Wrangel  and  M.  Baer  directed  atten- 
tion, have  not  yet  been  adequately  inquired  into.  In  travelling  through  Ustiug,  in  1840,  we  met  with 
the  engineer  who  conducted  the  sinkings  of  the  shaft  and  from  him  we  learnt— 1st.  That  with  the  ex- 
ception of  about  sixty  feet  of  alluvial  soil,  the  pit,  to  a depth  of  350  feet,  was  sunk  through  strata 
of  limestone  and  shale  with  some  coal— the  limestone  being  peculiarly  hard  and  in  beds  from  two  to 
six  feet  thick.  2nd.  That  none  of  the  sinkings  took  place  in  the  summer  months  on  account  of  the 
foul  air.  3rd.  That  when  Admiral  Wrangel  descended  the  shaft,  the  surface  being  then  burnt  up  by  the 
summer  sun,  the  thermometer  below  was  6°  Reau.  below  zero.  As  new  inquiries  into  this  interesting 
phenomenon  have  been  instituted  by  the  Imperial  Government,  we  shall  merely  state,  that  in  reference 
to  our  case,  there  must  be  a striking  difference  between  the  climate  of  \ akutsk  and  that  of  the  steppes 
south  of  Orenburg,  both  as  to  the  length  and  heat  of  the  summers  and  the  intensity  of  winter  cold. 
Yakutsk,  situated  in  N.  lat.  62*°,  suffers  under  a winter  cold  of  39°  2’  cent,  below  zero.  See  the  valu- 
able table  of  climatology  published  by  Baron  Humboldt,  * Asie  Centrale,  vol.  iii.  p.  102.  The  eminent 
geographer  states,  however,  that  he  has  no  sure  data  for  Orenburg,  vol.  iii.  p.  556. 
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sum  both  when  open  from  its  summit  and  without  such  aperture  ? Is  it,  on  the  con- 
trary, a phenomenon  which  changes  with  the  seasons,  as  the  inhabitants  declare? 
If  so,  is  it  susceptible  of  explanation  by  climatological  changes,  as  attempted  by 
Sir  John  Herschel?  or  is  it  to  be  accounted  for  by  an  union  of  meteorological 
and  chemical  causes  ? Avowing  our  incompetency  to  explain  the  true  nature 
of  the  changes  by  which  the  result  was  produced,  we  were  about  to  state,  that  in 
clinging  to  our  original  belief,  or  some  modification  of  it,  we  left  the  problem  to 
be  solved  by  others.  Whilst,  however,  these  pages  were  passing  through  the  press, 
the  facts  having  been  accidentally  mentioned  to  our  friend  Dr.  Robinson1,  he  ex- 
pressed an  opinion  which  induced  us  to  elicit  from  him  the  following  ingenious 
explanation  : — 

“ Your  revise  lias  reached  me,  where  I am  luckily  able  to  refer  to  the  account  of  Monte  Testaceo 
which  I mentioned  to  you  at  Parsonstown,  and  which  you  will  find  in  the  first  volume  of  Nicholson’s 
Journal,  4to  series,  page  229.  If  you  examine  it,  you  will,  I think,  agree  with  me  in  thinking  that  the 
principles  applied  by  Nicholson  to  explain  these  phamomena,  nearly  as  you  appear  to  have  done  in  the 

first  instance,  are  sufficient  forllletzkaya.” “ First  suppose  the  hill  rifted  with  fissures  so  as 

to  let  air  percolate  all  through  it,  and  that  this  net-work  of  air-passages  communicates  with  the  cave 
below,  and  above  with  vertical  fissures  communicating  towards  the  summit  of  the  hill  with  the  external 
atmosphere.  During  winter  the  air  contained  in  these  fissures  is  warmer  than  that  without,  it  will  there- 
fore rise  and  escape,  being  replaced  by  an  equal  mass  of  cold  air.  This  being  warmed  by  the  rock  with 
which  it  is  in  contact,  will  escape  in  its  turn,  and  thus  an  inward  current  will  be  felt  in  the  cave  till  all 
the  rock  which  it  can  reach  or  influence  is  cooled  down  to  the  winter  temperature.  In  spring  the  current 
will  be  reversed  ; it  must  still  he  of  the  temperature  of  the  rock  through  which  it  passes,  and  will  thus 
reproduce  in  summer  the  cold  which  had  been  stored  up  in  winter,  till  the  rock  attains  the  summer  tem- 
perature and  the  action  is  intermitted.  Some  cold  must  be  lost,  as  I have  hinted,  by  the  transmission 
of  central  heat,  but  still  a very  small  mass  of  rock  will  supply  an  immense  mass  of  cool  air.  I do  not 
know  whether  the  specific  heat  of  gypsum  has  been  ascertained ; but  suppose  it  the  same  as  of  lime,  and 
every  cubic  foot  of  it  in  the  hill  will  cool  150  cubic  feet  of  air  to  the  same  degree.  Assume  the  hill  to 
be  a pyramid  whose  base  is  a quarter  of  a mile  and  150  feet  high,  this  would  supply  eighty-five  feet  every 
second  for  six  months,  which  seems  more  than  sufficient.  But  secondly,  this  hill  may  communicate 
with  extensive  caverns  or  fissures  full  of  air,  extended  horizontally,  and  within  the  reach  of  the  trans- 
mitted influence  of  winter  and  summer.  In  the  former  they  and  the  air  they  contain  will  be  cooled  ; 
but  when  the  influence  of  the  latter  reaches  them,  it  will  expand  the  air,  and  this  escaping  by  the  cave 
will  add  its  cooling  powers.  Such  seems  to  be  the  case  in  some  of  the  Italian  caves,  but  I think  the  sup- 
position scarcely  required  at  Illetzkaya.  As  to  the  degree  of  refrigeration,  it  obviously  depends  on  the 
winter  temperature ; but  I would  expect  it  to  be  increased  by  the  evaporation.  The  materials  of  the  hill, 
saliferous  gypsum,  must  dry  the  included  air  completely,  as  their  affinity  for  water  is  considerable ; on 
the  other  hand,  after  a spring  thaw,  we  must  expect  to  find  the  earth  of  the  cave  which  is  near  the 
surface  saturated  with  moisture  ; and  it  is  easily  shown  that  arid  air,  even  at  or  below  32°,  will  be 


1 Astronomer  of  Armagh,  and  Member  of  the  Royal  Irish  Academy. 
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cooled  still  lower  under  such  circumstances,  besides  that  some  heat  may  also  be  absorbed  by  its  ex- 
pansion. De  Saussure,  in  a calcareous  cave,  found,  June  29,  1771,  the  external  thermometer  7 9 A0 
Fahrenheit,  while  that  in  the  cave  was  but  37|:°;  and  as  this  was  in  Italy,  I think  we  may  assume  that  a 
much  greater  depression  would  have  been  produced  had  the  climate  been  like  that  of  Orenburg.  Whatever 
you  may  think  of  my  attempt  at  explanation,  it  is  at  least  to  be  hoped  that  your  Russian  friends  will  ere 
long  obtain  for  you  the  necessary  data  as  to  climate  and  conduction,  without  which  we  are  but  guessing 
in  the  dark.  A couple  of  thermometers  sunk  in  the  ground,  and  a journal  of  the  state  of  the  cave,  seem 
especially  necessary.” 

Ingenious  as  are  the  explanations  of  Sir  John  Herschel  and  Dr.  Robinson,  we 
still  think  that  they  do  not  completely  solve  the  problem.  Some  persons  have, 
indeed,  thought  that  very  different  explanations  might  be  proposed,  by  reference 
to  the  artificial  production  of  ice  and  snow,  one  very  remarkable  example  of  which 
occurs  in  the  mines  of  Schemnitz  in  Hungary'.  But  we  are  not  yet  sufficiently 
acquainted  with  all  the  features  of  the  case  of  Uletzkaya,  and  apologizing  to  our 
two  distinguished  friends  for  having  drawn  forth  their  opinions  before  such  data 
had  been  got  together,  we  pass  to  other  subjects,  in  expressing  our  hope,  that  the 
Russian  authorities  will  soon  procure  for  us  the  knowledge  of  the  facts,  without 
which  no  accurate  induction  can  be  made. 

Saliferous  Rocks  and  overlying  fossiliferous  Limestone  of  the  Southern  Steppes. — 
In  the  lower  steppes  adjacent  to  the  Caspian,  or  in  that  wide  expanse  which  we  shall 
afterwards  describe,  as  having  a surface  covered  with  sea-shells,  the  older  rocks 
similar  to  those  of  Uletzkaya  rise  to  the  surface  like  small  islands.  These  islets 
are  composed  of  red  sand,  marl,  gypsum  and  limestone.  Saliferous  sources  also 
rise  to  the  surface  at  their  feet,  and  occasion  the  formation  of  adjacent  salt  lakes 
and  saline  incrustations — even  forming  deposits  of  rock-salt  in  some  of  the  deeper 
depressions. 

As  examples  of  these  isolated  hills  we  may  cite  Mount  Indersk  and  its  associated 
salt  lake,  the  gypseous  elevations  near  Gourieff,  the  saliferous  hills  of  Arsagar,  the 
Great  and  Little  Bogdo,  and  the  gorges  of  red  grit  from  which  the  salt  rivulet  flows, 
which  supplies  the  Lake  Elton,  so  useful  to  Russia  as  a great  storehouse  of  salt1 2. 

The  Indersk  Hills,  which  we  did  not  visit,  extend  for  about  forty  versts  along  the 
left  bank  of  the  river  Ural,  and  are  composed,  like  all  the  other  hillocks  which 
emerge  from  beneath  the  steppes  of  Astrakhan,  of  gypsum,  marl  and  sandstone 
with  saliferous  springs.  Near  the  lake  of  the  same  name,  Pallas  also  remarked 

1 See  Ure’s  Dictionary  of  Chemistry,  2nd  edit.,  p.  290.  Art.  ‘ Caloric.’ 

* For  an  account  of  the  source  of  Lake  Elton,  consult  the  Researches  of  M.  Gdbel  the  chemist. 
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beds  of  grey  colour,  containing  Ostrese  and  Belemnites,  and  recently  Colonel  Hel- 
mersen  has  distinctly  ascertained,  that  these  strata  are  of  the  same  age  as  the 
Jurassic  formation,  to  which  we  shall  presently  advert  as  occurring  in  many  parts 
of  Russia. 

Mount  Bogdo. — Having  already  stated,  that  we  have  no  proof  of  the  existence  of 
rocks  of  the  age  of  the  Trias  in  the  central  region  of  Russia,  it  becomes  our  duty  to 
ascertain,  if  there  be  not  a representative  of  some  member  of  that  system  in  the  rocks 
of  Mount  Bogdo,  which  rise  up  as  isolated  hills  in  the  steppe  of  the  inner  horde  of 
Kirghis,  on  the  left  bank  of  the  Volga. 

No  locality  has  undergone  more  changes  in  the  estimate  of  its  age  than  this 
famous  mount,  and  it  was  therefore  visited  by  one  of  us1  with  the  view  both  of 
making  a correct  section  and  to  collect  the  fossils  which  it  contains  The  graphic 
description  of  Pallas,  had  the  fossils  which  he  collected  been  preserved,  might 
have  long  ago  enabled  geologists  to  form  nearly  as  accurate  a conjecture  concerning 
the  age  of  these  hills  as  that  which  we  are  now  enabled  to  make ; for  he  informs 
us  that  their  base,  composed  of  saliferous  masses,  salt  lakes,  red  and  green  sands, 
&c.,  is  surmounted  by  limestone  charged  with  shells  and  ammonites. 

Notwithstanding  this  ancient  description,  we  find  the  most  recent  authorities 
exceedingly  at  variance  in  interpreting  the  age  of  these  deposits.  From  an  ex- 
amination of  a chambered  shell  which  they  contain,  M.  Von  Buch  surmised  that 
they  might  prove  to  belong  to  the  Muschelkalk,  and  more  recently  Professor 
Eichwald  has  referred  the  deposit  to  the  Silurian  system  ! 

We  shall  first  endeavour  to  show  that  the  latter  opinion  is  untenable,  and  that, 
though  not  yet  fully  established,  the  opinion  of  M.  Von  Buch  is  much  more  likely 
to  prove  correct. 

Great  and  Little  Bogdo. — The  two  contiguous  hills  of  Bogdo  are  pretty  nearly 
similar  in  composition.  The  little  Bogdo  is  a low  ridge  stretching  from  north- 
north-east  to  south-south-west.  At  its  northern  extremity,  a natural  section  exposes 
red  sandstone  dipping  to  the  east  at  about  30°,  surmounted  by  a whitish  lime- 
stone, composed  of  angular,  breccia-like  fragments  of  a compact  and  hard  nature, 
and  forming  masses  so  like  ruined  buildings,  that  the  simple  inhabitants  seriously 
believe  them  to  be  such.  The  calcareous  beds  are  covered  by  greyish  coloured 
gypsum,  and  in  their  eastward  dip,  these  strata  are  met  and  cut  off  by  limestone 


Count  Keyserling. 


194 


GREAT  AND  LITTLE  BOGDO. 


inclined  to  the  west,  thus  showing  a transverse  line  of  fault ; the  gypseous  mass 
occupying  a symmetrical  depression. 

The  greater  Bogdo  presents  analogous  phenomena  of  succession,  but  on  a larger 
scale.  Being  the  highest  point  in  all  this  region,  and  also  remarkable  for  its  pecu- 
liar vegetation  and  living  animals,  it  has  attracted  both  the  superstitious  worship 
of  the  nomadic  tribes  who  live  around  it,  and  the  special  attention  of  every  scien- 
tific traveller  wTho  has  approached  it,  including  Falk,  Pallas,  Gbbel  and  Evers- 
mann.  Modern  geologists,  however,  are  chiefly  acquainted  with  it  through  a few  of 
its  fossil  remains.  Pallas,  who  visited  it  three  times,  describes  the  succession  of 
the  beds  and  their  neighbourhood,  with  an  exactness  which  we  cannot  too  much 
admire  in  the  * De  Saussure  of  Russia,’  and  he  cites  a remarkable  Ammonite  which 
has  recently  been  described  by  M.  Von  Buch.  The  resemblance  of  this  fossil  to  a 
characteristic  Ammonite  of  the  Muschelkalk,  seemed  to  the  latter  author  to  indi- 
cate the  existence  of  that  formation  in  Russia. 

Professor  Eichwald  (who  has  not  visited  the  spot)  has  recently  published  a short 
memoir,  in  which,  in  addition  to  an  extract  from  Pallas,  he  gives  the  description 
of  a true  Orthoceratite  supposed  to  have  been  collected  at  Bogdo  by  M.  Gobel,  a 
fact  to  which  Colonel  Helmersen  had  previously  alluded.  As  the  very  circum- 
stantial and  minutely  detailed  voyage  of  Gobel  makes  no  allusion  to  the  finding 
of  any  such  body,  and  as  the  collection  on  which  Professor  Eichwald  has  formed 
his  conclusions  was  sent  from  Dorpat,  we  cannot  but  think  that  one  of  the  true 
Silurian  Orthocerata  of  Esthonia,  so  abundant  in  the  collection  at  that  university 
(see  p.  33),  has  been  transmitted  to  the  Professor  at  St.  Petersburgh  through  mis- 
take or  inadvertence.  We  searched  most  carefully  for  fossils  on  the  spot,  and  the 
result  of  our  labour  was  the  acquirement  of  about  twelve  specimens  of  the  Ammonites 
Bogdoanus  and  other  shells,  none  of  which  resemble  in  the  least  the  Orthoceras 
described  by  Eichwald.  In  describing  the  matrix  or  rock  in  which  his  Orthoceras 
is  imbedded,  that  author  mentions  the  existence  of  green  grains,  which  is  to  us  a 
convincing  proof,  that  he  had  simply  before  him  a portion  of  the  chloritic  Silurian 
limestone  of  Esthonia  ; for  we  can  positively  assert,  that  the  limestone  of  Mount 
Bogdo  contains  no  such  matter.  Hence  we  presume,  that  the  common  Orthoceratites 
vaginatus  of  the  Silurian  limestone  of  Esthonia  was  not  found  at  Bogdo,  and  con- 
sequently that  Professor  Eichwald’s  conclusion,  that  this  mount  is  of  Silurian  age, 
is  without  foundation.  With  all  respect  for  his  authority,  we  are  also  bound  to 
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state  our  conscientious  belief,  that  Professor  Eichwald  is  in  error,  when  he  sup- 
poses that  the  Ammonites  Bogdoanus  has  a ventral  siphon,  an  opinion  which  induced 
him  to  name  the  shell  Clymenia  Bogdoana.  We  have  distinctly  ascertained,  that 
the  siphon  is  placed  exactly  as  in  the  Ammonites  and  Goniatites. 

But  to  resume  our  account  of  these  singular  outliers  of  the  steppe.  According 
to  the  Baron  V.  Humboldt,  the  summit  of  the  greater  Bogdo,  of  which  the  annexed 
woodcut  is  a section,  is  53/  English  feet  above  the  ocean,  and  hence  upwards  of 
600  feet  above  the  Caspian  Sea.  The  beds  dip  south-west  about  30°,  and  there- 
fore in  an  opposite  direction  to  the  chief  masses  of  the  Little  Bogdo. 

The  base  of  this  hill  consists  of  saliferous  strata  of  argillaceous  marl  (a),  from 
which  brine-springs  issue  and  deposit  solid  banks  of  salt  in  the  adjacent  lake  ; beds 
of  the  thickness  of  a foot  being  sometimes  formed  in  a single  year.  Gypseous 


courses  occur,  and  marl  so  red  that  it  is  used  as  paint  by  the  natives.  To  these  suc- 
ceeds a considerable  thickness  of  sandstone,  the  lower  part  of  which  ( b ) is  soft, 
friable,  and  thin-bedded,  and  the  upper  (c)  is  a reddish  grit,  occasionally  coarse- 
grained and  hard,  and  containing  rose-coloured  quartz,  Lydian  stone  and  small 
striated  concretions.  Above  these  strata  is  a sandy,  red  and  white  argillaceous 
marl  ( d ),  which,  from  the  alternation  of  courses  of  white  marl,  has  a ribboned 
aspect,  and  this  rock,  in  which  Pallas  found  some  salt,  has  a thickness  of  about 
200  feet.  The  summit  is  composed  of  a grey-coloured  limestone  ( e ) of  about  100 
feet  thickness,  which  divided  into  flags,  has  certainly  very  much  the  aspect  of 
Muschelkalk.  Near  its  base  it  is  loaded  with  a great  Gervillia ; and  higher  up 
with  casts  of  a Perna,  which  in  the  general  outline  has  some  analogy  with  the 
Inoceramus  rostratus  of  the  Jura  limestone  (Goldf.  pi.  115.  fig.  3.). 

On  the  opposite  side  of  the  hill  we  found,  in  addition  to  the  Ammonites  Bogdo- 
anus, a compressed  Mytilus  somewhat  resembling  the  M.  eduliformis  of  the  Mus- 
chelkalk, and  small  bivalves  which  may  be  referred  to  the  genus  Donax.  The  ge- 
neral character  of  these  fossils,  so  very  different  from  those  we  have  observed  in 
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any  other  part  of  Russia,  and  the  entire  absence  of  palaeozoic  forms1,  seem  to 
conspire  with  the  order  of  the  strata,  to  lead  us  to  consider  this  limestone  of  the 
steppe  of  Astrakhan,  as  a stage  in  the  geological  series  superior  to  the  Permian 
system,  and  which  has  not  been  observed  in  any  part  of  Russia  properly  so  called 
(see  Map). 

We  are  very  far  from  believing  that  these  upper  beds  are  Jurassic,  both  because 
we  have  not  found  among  them  any  of  the  fossils  which  characterize  the  strata  of 
that  age  in  Russia,  and  also  because  the  limestone  of  Bogdo  is  very  dissimilar  to 
any  beds  of  that  epoch  with  which  we  are  acquainted. 

If,  after  all,  the  exact  geological  horizon  of  the  limestone  of  Mount  Bogdo  is 
uncertain,  our  researches  have,  we  trust,  limited  the  range  of  formations  to 
which  it  can  be  referred  ; for  it  is  now  ascertained  to  be  younger  than  the  great 
body  of  the  Permian  and  older  than  the  Jurassic  strata.  Looking,  therefore,  to  the 
“ facies”  and  dominant  character  of  the  fossils,  and  seeing  that  the  limestone  in 
which  they  lie  passes  gradually  downwards  into  saliferous  rocks  which  form  a 
part  of  the  Permian  system,  we  are  disposed  to  approach  very  nearly  to  the  opi- 
nion of  M.  Von  Buch,  and  to  think  that  if  not  the  equivalent  of  the  Muschelkalk, 
these  beds  must  at  all  events  approach  to  that  age. 

Origin  of  the  Suit  of  the  Steppe  of  Astrakhan. — In  previous  chapters  it  has  been 
shown,  that  salt  sources  rise  out  of  different  deposits  in  Russia,  from  the  base  of 
the  Devonian  system  to  the  red  rocks  associated  with  the  Zechstein ; and  as  the 
largest  and  best-developed  masses  of  rock-salt  are  of  the  latter  age,  and  the  saline 
sources  of  the  steppe  of  Astrakhan  issue  from  the  foot  of  Mount  Bogdo,  we 
believe  that  they  have  their  origin  in  similar  masses  of  rock-salt.  It  is,  indeed, 
quite  evident,  that  these  and  similar  saline  sources  are  due  to  subterranean 
causes  of  an  ancient  date,  and  are  in  no  way  dependent  upon  the  recent  desicca- 
tion and  retreat  of  the  Caspian  Sea ; for  it  is  only  where  the  mounts  of  red  sand- 
stone rise  out  in  this  wide  plain,  that  permanent  salt-springs  are  known.  In 
other  parts  of  the  same  steppe,  abounding  as  the  surface  does  in  marine  shells, 
the  finest  fresh  water  is  obtained,  by  boring  to  a few  feet  into  the  sand  and  gravel. 


1 Although  the  Ammonites  Bogdoanus  has  not  serrated  lobes,  like  those  of  the  Ceratites  of  the  Mus- 
chelkalk, and  ought,  according  to  strict  generic  definition,  to  be  placed  among  the  Goniatites,  it  offers, 
nevertheless,  by  the  form  of  its  chambers,  a very  strong  analogy  to  the  Ceratites.  The  inclination  of  the 
folds  of  the  lobes  towards  the  interior  edge  of  the  whorls,  and  their  comparative  narrowness,  recall  forcibly 
to  the  mind  of  the  geologist  the  Ceratites  nodosus  of  the  Muschelkalk  (see  Part  III.). 
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We  shall  hereafter  show,  that  all  this  low  tract  was  once  occupied  by  a Caspian 
Sea,  and  endeavour  to  give  some  proof  of  the  high  level  at  which  its  waters  once 
stood ; but  we  again  insist,  that  the  salt  springs  to  which  we  have  alluded,  are  com- 
pletely independent  of  any  such  comparatively  recent  cause,  and  are  derived  from 
a subsoil  formed  in  the  earlier  zones  of  the  earth’s  crust.  If  we  mistake  not,  a 
great  number  of  the  saline  lakes  of  Eastern  Russia  and  Siberia  will  be  found  to 
owe  their  qualities  to  the  lodgement  of  water  in  depressions  fed  by  salt  springs 
or  communicating  with  masses  of  rock  salt  '.  However  this  may  be,  the  facts  to 
which  we  have  adverted  in  Russia  proper,  may  be  turned  eventually  to  national 
advantage,  in  a country  where  nearly  horizontal  strata  occupy  vast,  regular  depres- 
sions ; for  wherever  salt  sources  have  their  natural  outbreak  at  the  edges  of  such 
basins,  we  may  feel  certain,  that  artesian  wells  sunk  in  favourable  places  within 
their  area,  might  raise  salt  to  the  surface,  in  districts  removed  at  inconvenient 
distances  from  the  usual  marts  of  this  indispensable  commodity.  A hint  on  this 
point  is  sufficient  for  the  intelligent  administration  of  the  Imperial  Mines. 

1 have  been  recently  informed  by  M.  Ilommaire  de  Hell,  an  enterprising  French  engineer,  who  has 
prepared  for  publication  a Map  of  Southern  Russia,  that,  in  the  southern  steppes  which  we  did  not 
visit,  between  the  Black  and  Caspian  Seas,  there  is  a very  general  occurrence  of  clay  impregnated 
with  saline  particles,  though  the  ordinary  sandy  superficial  covering  of  the  country  yields  fresh  water. 
In  dry  seasons  no  salt  is  procured ; but  when  the  inferior  clay  has  been  saturated  by  heavy  rains, 
lakes  are  formed,  which,  on  evaporating,  leave  considerable  saline  incrustations.  The  saliferous  pro- 
perty of  this  steppe  is  considered  by  M.  Hommaire  to  be  a residuary  phenomenon,  due  to  the  desic- 
cation of  the  once  submarine  tract  which  connected  the  Black  and  Caspian  Seas  (see  Map).  We  may 
return  to  the  consideration  of  this  subject  in  a future  chapter,  when  we  treat  of  recent  changes ; and,  in 
the  mean  time,  we  simply  remark,  that  if  the  inferences  of  M.  Hommaire  be  admitted,  they  do  not 
in  any  way  interfere  with  our  geological  facts,  as  to  the  ancient  origin  of  the  permanent  salt  sources 
to  which  we  have  adverted. 


Formation  of  Ice  in  the  Cave  of  Illetzkaya-Zastchita  explained. 

Since  the  preceding  pages  were  printed,  Professor  Wheatstone  has  called  our 
attention  to  a memoir  of  Professor  Pictet  of  Geneva,  explanatory  of  the  formation 
and  conservation  of  summer-ice  in  natural  caverns1.  These  caverns,  near  Be- 
sancon  and  in  the  Jura,  occur  in  tracts  where  the  mean  cold  is  above  the  freezing 
point,  and  it  is  also  said  of  them,  as  of  Illetzkaya,  (p.  1 86),  that  the  hotter  the 
summer  the  greater  is  the  quantity  of  ice  they  contain.  The  grotto  of  La  Baume 
near  Besam^on  presents,  indeed,  a close  analogy  to  our  Russian  example,  as  it  lies 
1 See  Edinburgh  Phil.  Journ.,  vol.  viii.  p.  1,  and  Bibliotheque  Universelle. 
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within  the  lower  part  of  a hillock  of  about  the  same  height  as  the  little  mount  of 
Illetzkaya.  Seeing  from  their  position,  that  such  masses  of  ice  cannot  be  the  residue 
of  a winter  deposit,  Professor  Pictet  accounts  for  their  formation  by  extending  the 
views  of  De  Saussure,  respecting  the  descending  currents  of  cold  air,  which  in  hot 
summers  traverse  the  artificial  mound  of  broken  pottery  at  Monte  Testaceo  near 
Rome,  as  well  as  the  sides  of  certain  rifted  calcareous  hills  in  Italy  and  Switzer- 
land. Professor  Pictet  argues,  that  in  his  ice-caves  (as  in  certain  mines  with  ver- 
tical shafts  above  them  and  horizontal  galleries  on  the  lower  sides  of  the  hills)  the 
downward  current  of  air  during  summer  must  acquire,  during  its  descent,  the  tem- 
perature of  the  vertical  portion  of  the  crevices  through  which  it  passes  ; that 
temperature  being  in  general  at  least  as  low  as  the  mean  temperature  of  the  place. 
He  also  supposes  (with  De  Saussure) , that  the  air  descending  through  the  fissures 
in  the  strata,  must  be  still  further  cooled  by  the  refrigerating  effects  of  evaporation, 
derived  from  the  moistened  materials  which  it  encounters  in  its  progress. 

If  this  explanation  be  applicable  to  the  ice-caves  near  Besancon  and  in  the  Jura, 
it  applies,  we  conceive,  much  more  strongly  to  our  case  in  Russia,  where  the  nu- 
merous icicles  pendent  from  the  roof  of  the  cavern  and  the  stalagmitic  crust  of  ice 
on  the  floor,  equally  indicate  a previously  wet  and  damp  roof,  affording  a passage 
to  water  ; whilst  the  excessive  dryness  of  the  external  air  of  these  southern  steppes , to 
which  we  have  specially  adverted,  must  contribute  most  powerfully  to  the  refrige- 
rating effects  of  evaporation.  We  may  add,  that  this  view  is  supported  by  refer- 
ence to  the  climate  of  the  plains  of  Orenburg,  in  which  the  great  wetness  of  spring 
caused  by  the  melting  of  the  snow,  is  succeeded  by  an  intense  and  dry  Asiatic 
heat.  These  conditions,  cooperating  with  the  form  of  the  grotto,  the  fissures  above 
it,  and  the  horizontal  opening  into  it  at  the  foot  of  the  hill — features  quite  analo- 
gous to  the  vertical  shafts  and  horizontal  galleries  of  mines,  referred  to  by  the 
Genevese  Professor — seem  to  us  completely  to  explain  the  phaenomenon  of  Illetz- 
kaya, and  with  it  all  those  examples  of  ice-caverns  mentioned  by  Pallas  in  still 
more  southern  latitudes. 


P.S.  We  intended,  as  announced,  to  terminate  this  chapter  with  a review  of  the 
Organic  Remains  of  the  Permian  strata,  but  feeling  that  this  important  subject 
could  not  thus  be  done  justice  to,  we  have  devoted  an  entire  chapter  to  its  con- 
sideration, giving  at  the  same  time  our  ultimate  view  ol  the  correct  equivalents  of 
the  Permian  deposits  in  Western  Europe. 


CHAPTER  X. 


Equivalents  of  the  Permian  System  in  Germany  and  other  Parts  of  Europe. — Analy- 
tical Review  of  its  Animal  Contents. — Permian  Flora. — Close  of  Palaeozoic  life. — 
Table  of  the  Permian  Fauna. 

In  this  chapter  we  will  first  give  the  results  of  our  recent  comparisons  in  Ger- 
many, and  our  general  view  of  the  equivalents  of  the  Permian  System  in  Western 
Europe,  and  next  a detailed  analysis  and  tabular  view  of  its  organic  remains. 

Since  the  earlier  chapters  of  this  work  were  written,  the  visit  to  Germany  before 
alluded  to  (p.  x ),  has  led  us  to  form  a more  correct  view  respecting  those  depo- 
sits of  Western  Europe  which  might  be  placed  in  parallel  with  the  Permian  system. 
We  have  now  learnt,  that  the  opinion  which  till  recently  prevailed,  that  the 
“ Rohte-todte-liegende  ” formed  a natural  member  of  the  carboniferous  group,  has 
been  abandoned,  and  that  these  deposits  are  known  to  be  separated  from  and  un- 
conformable  to  each  other.  Of  this  fact  we  became  convinced  by  visiting  the 
territory  around  Zwickau  in  Saxony,  and  we  have  obtained  the  authority  of  Pro- 
fessor Naumann  for  adhering  to  it.  In  that  tract,  Captain  Gutbier  having  largely 
collected  the  plants  belonging  to  both  deposits,  his  specimens  enabled  us  to  see, 
that  the  Flora  of  the  Rohte-todte-liegende,  which  is  there  well  preserved,  in  finely 
levigated  white  claystones,  contains  certain  forms  which  are  either  identical  with, 
or  closely  allied  to,  our  Permian  plants ; whilst  among  them,  though  they  are  all 
of  carboniferous  genera,  there  is  not  one  of  the  characteristic  species  so  abundant 
in  the  subjacent  coal-field.  On  the  other  hand,  though  the  Rohte-todte-liegeude 
is  there  unconformable  to  the  coal-measures,  and  is  distinguished  by  peculiar  plants, 
it  passes  conformably  upwards  into  the  Zechstein,  and  thus  forms  a natural  group 
with  that  deposit. 

A similarly  close  connexion  exists  in  Upper  Silesia.  In  the  mountainous  tracts 
which  range  by  Waldenburg  towards  Glatz,  a small  productive  coal-field  is  over- 
laid by  a series  of  red  sandstones,  conglomerates,  and  shale,  in  the  upper  part  of 
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which,  particularly  near  Friedland  and  Rupersdorf  on  the  Bohemian  frontier, 
a black,  bituminous  limestone  occurs.  This  calcareous  rock,  thus  interlaced 
with  red  deposits  which  represent  the  Rohte-todte-liegende,  and  immediately  over- 
lying  the  coal-measures,  contains  Zechstein  fishes,  associated  with  plants  closely 
resembling  those  of  our  Permian  types.  Of  the  fishes,  the  Palcsoniscus  Wratisla- 
viensis  (Ag.)  and  the  P.  lepidurus  (Ag.)  are  the  most  abundant ; and  among  the 
most  common  of  the  plants  we  may  cite  a Neuropteris  (Odontopteris) , which  is 
never  found  in  the  underlying  coal-measures,  but  is  very  characteristic  of  the 
Permian  deposits  of  Russia.  This  identification  is  established  on  the  au- 
thority of  that  excellent  fossil  botanist,  Professor  Goppert,  who  subscribed  to  our 
opinion,  that  the  other  plants  of  the  limestone  and  flagstone  of  this  red  group,  are 
distinct  in  species  from  those  of  the  carboniferous  strata.  Now,  as  the  fishes 
also,  are  referred  to  the  same  type  as  the  Ichthyolites  found  in  the  Zechstein  of 
Western  Germany  and  in  the  parallel  rocks  of  Russia,  there  can  be  no  doubt,  that 
these  Silesian  beds  of  red  sandstone,  shale,  marl,  and  conglomerate,  with  an  in- 
cluded limestone,  not  only  represent  the  Permian  system,  but  are  singularly  in- 
teresting, in  indicating  a closer  approach  to  the  Russian  form  of  the  deposit  than 
their  representatives  in  the  west  of  Europe.  We,  therefore,  confidently  revert  to 
the  view  which  we  expressed  in  proposing  the  term  Permian,  and  we  unhesitatingly 
include  the  Rohte-todte-liegende  in  this  natural  group1. 

Having  thus  indicated  the  strata  which  are  the  lower  members  of  the  Permian 
series  in  Germany,  can  we  pursue  the  parallel  upwards,  and  show,  that,  as  in 
Russia,  some  of  the  beds  overlying  the  Zechstein  are  also  to  be  grouped  with  that 
rock  ? This  question  is  one  of  considerable  importance ; for,  as  by  its  organic 
contents  the  Zechstein  is  now  admitted  to  he  of  palaeozoic  age,  we  are  called 
upon  to  decide,  whether  its  uppermost  natural  limit  was  completed  when  the 
last  beds  of  limestone  were  accumulated.  What  then  are  the  facts  in  Germany 
to  support  this  view  ? The  answer  is,  that  the  Bunter  Sandstein  or  next  over- 
lying  rock,  forms  there  as  conformable  a roof  to  the  Zechstein,  as  the  latter  does 
to  the  Rohte-todte-liegende.  That  limestone,  therefore,  with  the  Kupfer-schiefer 
and  its  dependences,  is  thus  simply  the  fossil-bearing  centre  of  a great  deposit  of 
red  conglomerates,  shales,  and  sandstone.  Wherever,  indeed,  the  Zechstein  occurs 
n a tract  in  which  its  relations  to  the  overlying  sandstone  can  be  traced,  the  two 

1 See  Letter  of  Mr.  Murchison  to  Dr.  Fischer  von  Waldheim,  Sept.  1841,  Moscow.  Leonhard  and 
Bronn’s  Jahrbuch  for  1842,  part  1.  p.  91  ; and  Phil.  Mag.  vol.  six.  p.  418. 
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are  found  so  intimately  united,  that  the  discovery  of  any  Permian  fossils  in  the 
overlying  rocks,  would  at  once  compel  geologists  to  place  both  series  of  beds  in  the 
same  natural  group.  Now,  in  Germany,  this  next  overlying  mass  of  rocks  (the 
Bunter  Sandstein)  is  divided  into  two  members,  the  lower  of  which  is  composed 
chiefly  of  sandstone,  and  the  upper  of  marl ; and  in  the  lower  of  these,  as  far  as 
our  knowledge  goes,  no  fossil  remains  have  yet  been  found,  with  the  exception  of 
the  Catamites  arenarius,  a plant  which  has  been  supposed  to  have  a close  affinity 
to,  if  indeed  it  be  distinguishable  from,  one  of  the  carboniferous  forms. 

Under  these  negative  circumstances  in  Germany,  and  with  the  positive  evi- 
dences derived  from  Russia,  that  the  palaeozoic  type  of  the  Zechstein  is  continued 
into  sandstones  and  conglomerates  above  that  rock,  particularly  through  certain  im- 
bedded plants,  we  think  that  the  lower  part  of  the  Bunter  Sandstein  in  Germany 
(occuriing  as  it  does  in  exactly  the  same  stratigraphical  position  as  the  upper  con- 
glomerates, marls  and  sands  in  Russia)  must  be  separated  from  the  Trias  and  united 
with  the  Zechstein. 

In  throwing  out  this  suggestion,  we  by  no  means  wish  to  abstract  from  the 
Trias  the  whole  of  the  lowermost  of  its  three  members.  We  long  ago  examined 
in  situ  those  sections  near  Strasburg  and  other  places,  which,  by  means  of  a con- 
tinuous series  of  animal  and  vegetable  remains,  unquestionably  connect  certain 
underlying  red  marls  and  sands  with  the  Muschelkalk.  We  simply  point  out,  that 
as  the  thick  deposit  of  Bunter  Sandstein  is,  according  to  the  newest  German  au- 
thorities, divisible  (lithologically1)  into  two  members,  the  lowest  band,  or  a part  of 
it,  may  be  placed  on  the  parallel  of  beds  occupying  a similar  position  in  Russia, 
and  in  which  palseozoic  types  prevail ; whilst  the  upper  Bunter  marls  and  the  “ Gres 
bigarre  properly  so  called,  will  doubtless  continue  to  form  the  true  base  of  the 
Trias  or  secondary  rocks  (see  woodcut,  p.  204).  The  state  of  the  case,  when  fairly 
put,  seems  to  be  this.  The  region  of  Permia  has  first  afforded  proofs  of  the  palae- 
ozoic shells  and  plants  being  extended  upwards  into  red  deposits  above  the  Zech- 
stein, whilst  the  strata  occupying  a similar  position  in  other  parts  of  Europe  have 
not  yet  contributed  any  opposing  evidence,  either  as  regards  stratigraphical  arrange- 
ment or  fossil  contents. 

In  England  there  is,  we  apprehend,  little  difficulty  in  grouping  the  various 
members  above  the  coal-measures,  which  constitute  or  represent  the  Permian 
system.  The  most  important  of  them  were  long  ago  ably  described  by  Professor 

1 See  Table  prepared  by  M.  Cotta,  attached  to  the  geological  maps  of  Saxony  prepared  by  Professor 
Nautnann  and  himself.  We  may  add,  that  in  a letter  to  us,  Professor  Naumann  sees  no  objection  to  our 
proposed  classification. 
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Sedgwick,  when  he  showed,  for  the  first  time,  that  the  Lower  New  Red  sandstone  1 
was  the  equivalent  of  the  Rohte-todte-liegende  (Pontefract  rock  of  Smith), — which 
overlaid  conformably  by  the  Magnesian  Limestone  or  Zechstein  (the  latter  rock 
with  flags  representing  the  Kupfer-schiefer),  was  associated  with  red  marls,  gypsum 
and  sands.  His  section,  indeed,  of  the  succession  near  Kirkby  in  Nottingham- 
shire, exhibiting  a lower  and  an  upper  red  sandstone,  with  beds  of  shale  and  lime- 
stone between  them,  the  whole  overlying  the  coal-measures  (in  this  instance  con- 
formably), is  a very  good  illustration  of  our  united  group  a.  In  other  parts  of  En- 
gland adjacent  to  the  Silurian  region,  we  place  in  parallel  with  the  Permian  system, 
all  those  red  sandstones  and  conglomerates,  which  immediately  surround  and 
overlie  the  coal-fields  of  the  central  counties,  and  in  which  the  Magnesian  Lime- 
stone or  Zechstein  is  represented  simply  by  a calcareous  conglomerate,  occasionally 
dolomitic 3. 

In  respect  to  Germany  we  may  further  state,  that  besides  visiting  in  1843  certain 
tracts  in  and  around  Saxony,  including  the  Thuringerwald  (with  the  environs  of 
Halle  we  were  previously  acquainted),  we  also  examined  that  part  of  Hesse  Cassel 
of  which  Riechelsdorf  is  the  centre,  in  all  of  which  districts  we  perceived  a con- 
formable succession  from  the  Rohte-todte-liegende  and  Zechstein  into  the  lower 
Bunter  Sandstein.  In  Hesse  Cassel,  indeed,  M.  Altliaus  of  Rothenburg,  an  in- 
telligent geologist  and  a director  of  mines,  has  distinguished  in  his  district,  a lower 
from  an  upper  Bunter  Sandstein,  the  former  constituting,  as  in  other  parts  of  Ger- 
many, the  regular  cap  of  the  Zechstein. 

Now,  whilst  this  lower  Bunter  Sandstein  of  Central  Germany  is  unproductive  of 
animal  remains,  a similar  negative  character  pertains  to  the  rocks  of  the  same  age 
which  range  up  to  the  valley  of  the  Rhine  south  of  Frankfort,  and  extend  from 

1 Scarcely  any  plants  of  the  Lower  New  Red  of  England  have  yet  been  made  known.  The  “ Pon- 
tefract Rock  ” of  William  Smith,  which  is  not  unlike  one  of  the  varieties  of  our  Permian  grits,  contains, 
as  we  are  informed  by  Professor  Phillips,  some  obscure  plants,  one  of  which  was  described  by  Professor 
Lindley.  Fossil  Flora,  vol.  iii.  pi.  195.  We  cannot  mention  the  name  of  so  distinguished  a geologist  as 
Professor  Phillips  without  stating,  that  he  has  long  been  of  opinion,  that  the  shells  of  the  Magnesian 
Limestone  are  of  the  true  palaeozoic  type ; and,  although  Mr.  Murchison  was  formerly  opposed  to  this 
classification,  chiefly  on  account  of  the  Magnesian  Limestone  containing  Saurians — vertebrata  unknown 
in  the  older  palaeozoic  divisions— he  has  since  become  completely  convinced  of  its  accuracy.  It  is  right 
on  his  part  to  state,  that  his  colleagues,  M.  de  Vemeuil  and  Count  Keyserling,  were  always  of  the  same 
opinion  as  Professor  Phillips. 

* Geol.  Trans.,  New  Series,  vol.  iii.  pp.  56,  57,  80  and  81,  plate  5.  fig.  1. 

■1  See  Siluriau  System,  pp.  54  et  seg.,  466  et  seq.,  and  plates  29  and  37.  See  also  new7  Geological 
Map  of  England  by  Mr.  Murchison,  published  by  the  Society  for  the  Diffusion  of  Useful  Knowledge,  in 
which  the  Permian  classification  is  for  the  first  time  applied. 
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Heidelberg  to  Baden-Baden.  At  the  latter  place,  the  formation  assimilates  to  its 
type  in  the  Vosges  mountains  on  the  opposite  bank  of  the  Rhine,  where  it  has 
been  admirably  described  by  M.  Elie  de  Beaumont  under  the  name  of  “ Greis 
de  Vosges,”  and  clearly  separated  by  him  from  the  overlying  Trias.  As  in  the 
Vosges,  the  Zechstein  is  omitted  at  Baden-Baden,  and  the  series  consists,  in  as- 
cending order,  of  a conglomerate  often  composed  of  granitic,  porphyritic  and  older 
slaty  rocks,  succeeded  by  sandstone  and  shale,  both  red,  wdiite  and  mottled. 
Though  we  entertained  no  doubt  when  on  the  spot,  that  these  strata,  as  well  as 
those  of  the  Vosges  mountains,  through  which  we  passed,  were  the  equivalents  of 
our  Permian  rocks,  it  is  a high  gratification  to  be  able  to  state,  that  upon  consult- 
ing M.  de  Beaumont,  we  find  this  eminent  geologist  is  quite  of  our  opinion,  and 
that  he  adopts  with  us  the  classification  by  which  our  Permian  group,  compre- 
hending the  Rohte-todte-liegende,  the  Zechstein  and  the  lower  Bunter  Sandstein, 
is  represented  in  the  Rhenish  country  and  in  France  by  the  “ Gres  des  Vosges 
In  the  comparison,  however,  with  Central  Germany,  it  is  well  to  state,  that  the 
Russian  succession  presents  few  or  no  traces  of  the  thick  development  of  red  sand- 
stone and  conglomerate  which  is  distinctly  intercalated  between  the  carboniferous 
rocks  and  the  Zechstein4,  as  might  be  expected  in  a flat  and  undisturbed  region. 
In  some  Russian  tracts,  indeed,  we  have  shown,  that  the  Zechstein  or  Permian 
fossils  imbedded  in  marlstone  and  limestone  succeed,  with  scarcely  any  other 
intervening  rocks  than  bands  of  gypsum,  to  the  great  mass  of  the  carboniferous 
limestone.  In  other  districts,  however,  grey  grits  and  sandstones  underlie  as 
well  as  overlie  those  courses  of  limestone  which  represent  the  Zechstein,  whilst 
the  conglomerates  chiefly  cover  the  calcareous  zone.  But  we  must  not  attach 
undue  importance  to  the  identification  of  mineral  structure  in  establishing  a suc- 
cession in  synchronous  deposits  of  distant  countries.  We  have  already  seen, 
that  with  a most  striking  similarity  in  the  general  distribution  of  life,  between 
each  great  palaeozoic  system  of  Russia  and  its  equivalents  in  Western  Europe, 
the  examination  of  Russia  has  revealed  to  us  very  considerable  discrepancies  in 
the  nature  of  the  imbedding  rocks.  To  recede,  for  example,  no  further  than  the 
immediately  subjacent  deposit,  we  learn  that  the  great  masses  of  the  coal-fields  of 

1 See  M.  de  Beaumont’s  view  of  the  Gres  de  Vosges,  Mem.  pour  servir,  vol.  i.  and  " Description  de 
la  Carte  Geol.  de  France,”  vol.  i.  p.  391  et  seq. 

4 It  is  very  probable  that  certain  sandstones  and  conglomerates  (not  the  goniatite  grits  of  Artinsk),  on 
the  western  flank  of  the  Ural  Mountains,  may  represent,  as  before  said,  the  Rohte-todte-liegende,  a point 
to  which  we  shall  revert  in  Part  II.  See  Table  with  the  Map. 
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England,  France,  Belgium  and  America  have  no  well-marked  equivalents  in  Russia, 
nearly  the  whole  of  the  carbonaceous  matter  in  the  empire  being  included  in  the 
lower  or  calcareous  member  of  that  system. 

We  repeat,  then,  that  the  Permian  rocks  of  Russia  consist  of  an  assemblage  of 
sandstones,  grits,  conglomerates  and  marls,  with  subordinate  bands  of  gypsum  and 
limestone,  which,  without  exactly  following  the  same  detailed  mineral  sequence  as 
the  deposits  of  similar  age  in  Germany,  is  bound  together  by  certain  natural  links  ; 
and  we  are  thereby  induced  to  propose  the  word  Permian,  to  designate  a natural 
group  in  Europe,  hitherto  undistinguished  by  any  common  name. 

To  dispel  all  uncertainty  from  the  minds  of  our  readers  concerning  the  equiva- 
lents of  the  Permian  system  in  Western  Europe,  and  their  prevalent  relations  to 
the  strata  beneath  and  above  them,  we  annex  the  accompanying  woodcut. 
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[ LOWER  SECONDARY. 


Supper  palaeozoic. 


In  exhibiting  this  diagram,  we  do  not  mean  to  assert,  that  the  carboniferous  strata 
are  everywhere  unconformable,  as  here  represented,  to  the  base  of  the  Permian 
rocks.  Sections  in  England  have,  indeed,  already  been  cited,  which  show  a per- 
fect conformity  between  these  deposits  ; though  many  other  cases  in  the  same 
country  may  also  be  appealed  to,  where  they  are  as  discordant  as  in  Germany, 
and  where  the  surface  of  the  carboniferous  strata  has  undergone  denudation 
as  well  as  dislocation  anterior  to  the  accumulation  of  the  overlying  deposits1.  On 
the  other  hand,  there  is  no  example,  in  any  part  of  Europe,  of  the  slightest  un- 
conformability  between  the  upper  part  of  the  Palaeozoic  or  Permian  rocks  and  the 
lower  secondary  or  Trias  ; and  yet  the  carboniferous  and  Permian  fossils  have  that 
striking  community  of  character  which  we  shall  develope  in  the  succeeding  pages, 
whilst  the  Permian  and  Triassic  fossils  are  entirely  distinct. 


* See  memoir  of  Professor  Sedgwick,  ut  supra,  Geol.  Trans,  vol.  iii.  plate  5.  fig.  3.  plate  6.  fig.  1,  &c. 
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This  is  an  important  fact1,  and  we  dwell  upon  it  as  a proof,  that  the  most  marked 
distinctions  between  the  fossils  of  succeeding  formations  cannot  always  be  referred 
to  violent  physical  revolutions  ot  the  surface,  by  which,  as  it  has  been  supposed 
one  group  of  animals  was  annihilated  anterior  to  the  creation  of  another.  In  the 
previous  chapters  we  have,  indeed,  demonstrated,  that  throughout  vast  regions  of 
Russia,  the  older  deposits  are  most  clearly  separable  from  each  other  by  means  of 
their  respective  fossils,  although  they  are  all  apparently  conformable. 

We  will  now  strengthen  our  conclusions  respecting  the  independence  and  true 
relations  of  the  Permian  system,  by  some  general  observations  on  its  organic 
remains,  and  by  showing  in  a tabular  view  their  distribution,  as  far  as  it  is  known, 
in  various  parts  of  Europe. 

Review  of  the  Organic  Remains  of  the  Permian  System. — Though  less  copious 
than  that  of  the  inferior  palaeozoic  rocks,  the  fauna  of  the  Permian  System,  being 
less  known,  well  merits  a detailed  examination.  It  constitutes,  in  fact,  the  remnant 
of  the  earlier  creation  of  animals,  the  various  developments  of  which  we  have  fol- 
lowed through  the  three  preceding  ages ; and  exhibits  the  last  of  the  partial  and 
successive  alterations  which  those  creatures  underwent  before  their  final  disappear- 
ance. The  dwindling  away  and  extinction  of  many  of  the  types,  produced  and 
multiplied  in  such  profusion  during  the  anterior  epochs,  and  the  creation  of  a new 
class  of  large  animals,  the  Saurians,  clearly  announce  the  end  of  the  long  palaeo- 
zoic period  and  the  beginning  of  a new  order  of  zoological  conditions. 

I he  two  greatest  revolutions  in  the  extinct  organic  world  are  those  which  sepa- 
rated the  palaeozoic  from  the  secondary  age,  and  the  latter  from  the  tertiary. 
Viewed  as  the  conclusion  of  the  first  of  these  epochs,  the  Permian  deposits  must, 
therefore,  excite  in  the  minds  of  geologists  an  interest,  not  inferior  to  that  connected 
with  the  upper  chalk,  in  displaying  a similar  apparent  termination  to  a series  of 
organic  bodies. 

The  species  which  characterize  the  Zechstein  or  Magnesian  Limestone  and  the 
Kupfer-schiefer  having  hitherto  been  mentioned  in  a number  of  detached  works 
only,  -we  have  thought  it  advisable  to  group  them  together  with  our  newly-discovered 
forms,  in  a synoptical  table,  in  which  we  indicate  the  authors  who  have  described 
each  species,  its  synonyms,  and  the  beds  in  which  it  has  been  found. 

1 In  reference  to  this  generalization,  we  must,  however,  bear  in  mind,  that  the  “ Gres  des  Vosges,” 
which  we  have  included  in  the  Permian  system,  has  been  shown  by  M.  Elie  de  Beaumont,  to  have  been 
elevated  anterior  to  the  accumulation  of  the  “ Gres  bigarre  ” and  Keuper. 
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This  inventory  of  an  assemblage  of  submarine  animals,  which  modern  re- 
searches have  taught  us  were  about  to  pass  away,  has  the  advantage  of  enabling  us 
to  compare  the  whole  Permian  fauna  with  that  of  the  preceding  epochs,  and  also 
the  special  fauna  of  this  epoch  in  Russia,  with  that  of  the  corresponding  deposits 
of  Western  Europe.  Under  these  two  points  of  view,  we  shall  now  successively 
consider  the  subject. 

The  total  number  of  Permian  species  cited  in  our  table,  including  four  or  five 
which  are  doubtful,  is  about  166.  In  this  estimate,  on  the  other  hand,  we  do  not 
reckon  a few  forms  alluded  to  by  some  authors,  the  had  state  of  preservation  of  which 
or  other  causes  have  prevented  their  being  precisely  determined.  This  number  is 
really  small,  when  we  compare  it  with  that  of  the  fauna  of  the  Carboniferous  or 
Devonian  epochs,  in  each  of  which  more  than  1000  species  have  been  either 
figured  or  described.  Of  the  166  known  species,  148  are  exclusively  characteristic 
of  the  Permian  system,  whilst  1 8 only  are  found  in  the  whole  underlying  series  of 
Silurian,  Devonian  and  Carboniferous  rocks.  If  we  dissect  these  numbers,  in  order 
to  deduce  the  various  elements  of  their  composition,  we  easily  discover  the  charac- 
teristic features  which  distinguish  the  Permian  from  the  subjacent  Carboniferous 
system. 

The  corals,  which  in  the  carboniferous  epoch  amount  to  more  than  100  species, 
are,  in  the  Permian  system,  reduced  to  fifteen,  and  even  of  such  forms  three  or 
four  only  are  abundant,  and  these,  acording  to  Mr.  Lonsdale,  are  chiefly  species 
of  Fenestella1.  This  sound  naturalist  also  informs  us,  that  not  one  of  the  Permian 
corals  actually  examined  by  him  has  been  found  satisfactorily  referrible  to  carboni- 
ferous or  older  species,  though  they  belong  to  genera  which  have  a marked  palteo- 
zoic  character. 

The  Crinoidea  are  extremely  scarce,  and  of  the  seventy  to  seventy-five  species 
which  inhabited  the  carboniferous  seas,  one  only,  the  Cyathocrinites  planus  (Mill.), 
appears  to  have  lived  during  the  Permian  epoch.  Even  this  solitary  species  is  ex- 
tremely rare,  and  we  are  as  yet  unacquainted  with  it  in  Russia. 

1 Since  the  two  previous  chapters  were  printed,  we  have  been  favoured  by  our  valued  friend  Mr. 
Lonsdale  with  a corrected  list  of  the  Permian  corals,  founded  not  only  on  the  examination  of  all  the 
Russian  specimens  we  collected,  but  also  on  a rich  assemblage  of  English  species  submitted  to  him  at  our 
request  by  Mr.  King  of  Newcastle-upon-Tyne.  The  new  names  in  the  table  at  the  end  of  this  chapter 
are  those  of  Mr.  Lonsdale,  and  his  explanation  of  the  changes  he  has  found  it  necessary  to  make  in  the 
names  of  previous  writers,  will  be  given  in  Part  III. 
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Among  the  shells  of  the  ancient  formations,  the  Brachiopods  are  those  to  which, 
in  common  with  other  practical  geologists,  we  attach  the  greatest  importance  ; 
and  it  is  by  their  evidences  that  we  are  best  enabled  to  trace  the  close  connexion 
between  the  Carboniferous  and  Permian  systems.  Ten  out  of  the  thirty  Permian 
species  are  common  to  the  two  systems,  whilst  the  genera  Productus  and  Spirifer, 
both  characteristic  of  the  carboniferous  epoch,  are  continued  throughout  the  Per- 
mian deposits  ; the  first  offering  six,  the  second  eight  species.  All  the  Permian 
Pioducti  are  very  spinous,  and  the  prominent  species  is  the  P.  horridus  (Sow.), 
(P.  aculeatus  (Schloth.).  Two  only  of  this  genus  are  ornamented  with  regular 
longitudinal  striae,  viz.  the  P.  Cancrini  (nob.)  and  P.  Leplayi  (nob.),  the  first  of 
which  has  a very  singular  distribution.  Occurring  profusely  through  the  Permian 
strata  of  Russia,  and  serving  there  as  an  infallible  mark  of  their  age,  it  is  com- 
pletely wanting  in  the  corresponding  deposits  of  Western  Europe,  but  is  found  in 
one  well-known  locality  of  carboniferous  limestone  at  Vise  in  Belgium  l. 

The  Spirifers  of  the  Permian  system,  being  all  plaited,  have  much  analogy  with 
those  of  the  inferior  strata:  two  species  appear  to  be  common  to  this  and  the  car- 
boniferous series,  one  of  which,  however,  referred  by  us  to  the  S.  hystericus,  is  still 
doubtful. 

The  Orthis,  one  of  the  earliest  forms  of  Brachiopods,  and  which  we  have  shown 
to  be  so  eminently  characteristic  of  the  first  or  Silurian  period,  decreases  in  the 
number  of  its  species  as  it  ranges  through  the  Devonian  and  Carboniferous  zones, 
and  in  the  Permian  it  has  but  three  representatives,  one  of  which  occurs  in  Russia 
and  two  in  Germany. 

The  small  genus  Clionetes  (Fischer),  the  importance  of  which  is  chiefly  due 
to  the  wide  distribution  of  one  of  its  species,  the  C.  sarcinulata  ( Lepteena  lata, 
V.  Buch),  may  be  said,  in  its  European  distribution,  to  rise  from  the  Silurian  into 
the  Carboniferous  system  ; and  if  our  views  respecting  the  gypsiferous  tracts  near 
Bachmuth  be  correct,  into  Permian  deposits  also.  It  is  so  abundant  in  the 
Ludlow  rocks  (Upper  Silurian)  of  England,  as  to  be  one  of  the  best  types  of  that 
formation,  and  in  Sweden  it  seems  to  occur  in  beds  of  the  same  age.  In  the 
palseozoic  rocks  of  Great  Britain  and  Belgium,  indeed,  it  continues  to  the  Car- 
boniferous series  inclusive ; whilst  in  Russia,  being  entirely  absent  in  the  Silurian 
and  Devonian  systems,  it  appears  for  the  first  time  in  the  Carboniferous,  and 
more  abundantly  than  in  the  corresponding  deposits  of  the  west ! This  fact,  though 

1 See  De  Koninck.  Descrip.  Foss.  Belg.  p.  179,  pi.  9.  f.  3.  1842. 
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remarkable,  is  not  inexplicable,  even  by  reference  to  such  laws  of  distribution  as 
must  have  resulted  from  repeated  changes  of  the  configuration  of  the  bottom  of 
the  sea,  and  other  submarine  phaenomena,  by  means  of  which  this  species  of  Cho- 
netes  may  have  been  displaced  from  its  western  habitat  at  an  early  period,  and  pro- 
pagated towards  the  east,  where,  under  favouring  conditions,  it  subsequently 
assumed  a great  development;  thus  offering  the  rare  example  of  a species,  which, 
changing  its  region,  lived  through  three  great  palaeozoic  epochs,  and  was  partially 
in  existence  during  a fourth. 

The  genus  Pentamerus,  so  characteristic  of  the  Silurian  epoch,  and  which  begins 
to  be  very  rare  in  the  Devonian  strata,  has  not  hitherto  been  found  in  the  Car- 
boniferous deposits,  and  does  not  reappear  in  the  Permian  epoch.  Conformably, 
however,  with  the  prevailing  evidences  of  the  development  of  nature,  which  in  the 
modifications  of  beings  at  successive  periods,  seems  often  to  retain  some  feature 
of  the  preceding  types,  the  Silurian  and  Devonian  Pentameri  are  represented  in 
the  groups  which  next  followed  by  forms  of  Terebratulse,  which  offer  in  their 
internal  arrangement  a part  of  the  structure  of  Pentameri1.  We  here  allude  to 
the  Terebratula  Schlotheimi,  V.  Buch,  and  T.  superstes  (nob.).  In  these  species,  in 
fact,  the  dorsal  valve  is  furnished,  as  in  the  Pentameri,  with  two  oblique,  dividing 
plates,  which  unite  at  their  base,  and  are  fixed  on  to  a vertical  septum  that  is 
attached  longitudinally  to  the  central  portion  of  the  shell.  These  singular  Tere- 
bratulse of  the  Carboniferous  and  Permian  deposits,  which  thus  replace  the  Pen- 
tameri, disappear  in  their  turn  at  the  close  of  the  Palaeozoic  age.  The  Terebratula 
Schlotheimi,  we  may  here  observe,  presents  the  remarkable  peculiarity,  that  in  Russia 
it  belongs  exclusively  to  the  Carboniferous  rocks,  in  two  localities  of  which  it  has 
been  detected  ; whilst  in  England  and  Germany  it  is  a characteristic  fossil  of  the 
Magnesian  Limestone  and  Zechstein. 

The  Permian  deposits  do  not  contain  more  than  nine  species  of  Terebratulae  which 
have  been  correctly  determined,  five  of  which  are  found  in  the  lower  Palaeozoic 
formations.  The  prevailing  species  are  smooth  with  concentric  striae.,  one  only,  the 
T.  Geinitziana  (nob.),  which  is  allied  to  the  T.  Thurmanni,  being  plaited. 

In  effect,  if  the  Brachiopods  be  viewed  as  a whole,  we  believe  that  of  upwards 
of  200  species  which  prevailed  during  the  carboniferous  epoch,  ten  only  prolonged 

1 Mr.  King,  Curator  of  the  Natural  History  Society  of  Newcastle-upon-Tyne,  with  whom  we  have  been 
in  correspondence  upon  this  subject,  proposes  to  establish  a new  genus  for  these  shells  under  the  name 
of  Camerophoria  (see  his  forthcoming  Description  of  the  fossils  of  the  Magnesian  Limestone  of  England). 
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their  existence  into  the  Permian  aera,  whilst  twenty  new  species  complete  the  total 
number  which  researches  have  shown  to  have  occurred  in  this  last  period. 

Passing  now  to  the  Conchifers  of  the  order  Dimyaria,  we  may  state,  that  whilst 
upwards  of  120  species  have  been  detected  in  the  Carboniferous  strata,  their  num- 
ber is  reduced  to  twenty-six  in  the  Permian  system.  Among  the  most  characteristic 
of  this  family,  the  genus  Modiola  is  extensively  found  through  Russia  and  England. 
In  the  former  country,  our  Modiola  Pallasi  is  as  certain  a type  of  the  age  of  the 
rocks  in  which  it  occurs,  as  the  Productus  Cancrini  (nob.) : in  England  the  charac- 
teristic Modiola  is  the  M.  costata.  The  genus  Axinus1,  so  very  abundant  in  the 
Magnesian  Limestone,  and  so  peculiar  to  that  rock,  has  its  Russian  representatives 
in  the  A.  Rossicus  (nob.),  and  in  the  A.  pusillus. 

Among  the  Monomyaria  the  genus  Avicula  is  nearly  as  important  as  the  Mo- 
diola in  the  Dimyaria.  It  contains  eight  species,  all  of  small  size  and  generally 
smooth.  The  best  known  in  Western  Europe  are  the  Avicula  Iceratophaga,  A. 
antigua,  and  A.  speluncaria.  One  of  the  valves  of  the  last  mentioned  has  a gryphoid 
form,  and  bears  a great  resemblance  to  our  Russian  type,  A.  ICazanensis. 

The  number  of  the  Monomyaria,  amounting  to  about  seventy-five  in  the  Car- 
boniferous epoch,  is  reduced  to  sixteen  in  our  system,  and  fifteen  of  these  are 
peculiar  to  it.  The  Avicula  antiqua,  found  by  ourselves  in  the  carboniferous 
limestone  of  Yitegra  and  of  Malay oraslovetz,  between  Kaluga  and  Moscow,  is 
the  only  species  of  the  genus  which  is  common  to  this  and  another  palaeozoic 
zone. 

The  Gastropods  appear  to  have  undergone  much  diminution  in  the  formation 
of  the  Permian  strata,  and  to  have  had  great  difficulty  in  accommodating  them- 
selves to  new  conditions.  For,  if  we  pass  over  the  seven  minute  species  of  Turbo 
and  Rissoa,  occurring  in  one  locality  only  near  Manchester2,  the  number  of  Gastro- 
pods known  throughout  England,  Germany  and  Russia,  in  rocks  of  this  age,  amounts 
but  to  fifteen  species,  a number  wdnch  must  appear  still  more  insignificant,  when 
we  reflect,  that  as  many  as  225  species  of  this  class  are  known  in  the  Carboniferous 
system.  These  fifteen  Permian  species  are  almost  all  new  ; three  only  having  been 
able  to  live  on  from  the  Carboniferous  to  the  Permian  epoch.  The  rarity  of  indi- 
vidual Gastropods  which  are  met  with  in  the  strata,  seems  to  combine  with  the 

' Schizodus,  MSS.,  King.  See  Observations,  Table,  p.  224. 

a This  deposit  is  described  by  Mr.  Binney,  1st  vol.  Trans.  Geol.  Soc.  Manchester,  and  the  shells  are 
determined  by  Mr.  Brown. 
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paucity  of  species  to  make  us  presume,  that  the  causes  which  were  opposed  to  their 
free  development  produced  very  extensive  effects. 

The  Cephalopods,  which  under  the  forms  of  Goniatites,  Nautilus  and  Ortho- 
ceras  were  so  numerous  during  the  Carboniferous  period,  that  160  species  have 
been  already  described  from  its  strata,  were  almost  entirely  annihilated  previous  to 
or  at  the  commencement  of  the  Permian  eera.  At  all  events,  notwithstanding 
our  keen  researches,  we  have  been  unable  to  obtain  the  smallest  trace  of  a Go- 
niatite  or  Orthoceratite  in  any  of  the  Permian  tracts  of  Russia,  the  only  specimen 
of  Cephalopod  which  we  could  detect  being  a fragment  of  a doubtful  Cyrtoceras,  in 
the  limestone  of  Shidrova,  near  Ust-Vaga.  A Nautilus,  figured  by  Dr.  Geinitz1, 
is  the  only  specimen  of  a Cephalopod  with  which  we  are  acquainted  in  the  Zechstein 
of  Germany.  The  museum  of  the  Natural  History  Society  of  Newcastle  possesses 
also  some  fragments  of  a Nautilus,  to  which  Mr.  King  refers  the  portions  of  a 
chambered  shell,  assigned  to  an  ammonite  by  Professor  Sedgwick,  in  his  Memoir 
on  the  Magnesian  Limestone.  Now  if  the  chambered  fragments  which  we  found 
in  Russia,  and  supposed  to  belong  to  a Cyrtoceras,  should  prove  to  be  portions  of  a 
Nautilus,  the  Cephalopods  are  reduced  to  a solitary  genus  of  very  rare  occurrence. 

This  scarcity  of  Cephalopods  at  the  close  of  the  Palseozoic  sera  has  a remarkable 
parallel  in  a subsequent  geological  period  ; for  as  these  animals  were  reproduced  in 
vast  abundance  and  under  many  new  forms  in  the  Triassic,  Jurassic2,  and  Creta- 
ceous systems,  so  towards  the  termination  of  the  last  of  these,  wTe  perceive  a 
second  and  similar  disappearance  of  the  greater  number  of  shelly  Cephalopods. 
The  extreme  reduction  in  the  number  of  Gastropods  at  the  close  of  the  Cretaceous 
period  is,  indeed,  an  additional  feature  of  resemblance  between  these  two  epochs ; 
for  twenty-four  species  of  this  class  only  have  been  discovered  by  M.  d’Orbigny  in 

1 Neues  Jahrbuch,  Leonhard,  1841,  pi.  11.  f.  1.  Whilst  we  write  Professor  Sedgwick  has  discovered 
a Nautilus  in  the  Lower  Silurian  rocks  of  Bala  in  North  Wales,  and  thus  Cephalopods  of  this  generic 
form,  have  existed  from  the  older  Palseozoic  or  Protozoic  to  the  present  period,  however  they  may  have 
been  obliterated  at  certain  epochs. 

a The  recent  researches  of  M.  Alcide  D’Orbigny  have  led  him  to  believe,  that  the  close  of  the  Jurassic 
period  bears  a strong  analogy  to  the  termination  of  the  Palaeozoic  and  Cretaceous  aeras  in  the  notable 
diminution  of  the  number  of  chambered  shells.  In  the  Portland  rock  he  admits  hut  three  species  of 
Ammonites,  which  certainly  seem  to  be  of  small  value  when  contrasted  with  the  prodigious  numbers  of 
species  of  these  creatures  on  the  one  hand  in  the  lias,  lower  and  middle  oolite,  and  on  the  other  in  the 
succeeding  greensand  and  cretaceous  rocks.  English  geologists,  however,  cannot  forget  that  in  the 
frequent  occurrence  of  the  same  species  and  in  the  extraordinary  size  of  the  individuals,  the  Portland  rock 
is  eminently  Ammonitic. 
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the  upper  chalk,  whilst  he  describes  134  in  the  lower  member  of  the  formation 
( craie  chlorite'e). 

If  future  discoveries  and  a more  perfect  acquaintance  with  the  zoology  of  these 
epochs,  should  oppose  no  evidence  to  conflict  with  that  which  is  now  accumulated, 
some  persons  might  be  led  to  perceive  in  this  grand  and  intermittent  phenomenon, 
the  recurrence  of  a general  law.  Whilst,  however,  our  present  acquaintance  with 
their  respective  faunas  would  certainly  lead  us  to  conclude,  that  the  Permian  and 
Cretaceous  systems  have  each  preceded  an  almost  entire  renovation  of  animal  life, 
it  is  right  to  state,  that  judging  from  many  of  their  generic  forms,  the  upper  secon- 
dary rocks  seem  to  have  prepared  the  way  for  the  sequence  of  the  tertiary  strata. 
In  short,  some  geologists,  including  ourselves,  who  have  contended  for  this  view, 
aie  still  disposed  to  think,  that  with  increased  observation,  a zoological  passage 
may  be  discovered  between  the  upper  chalk  and  the  lower  tertiary  deposits. 

But  after  all,  we  are  far  from  wishing  to  draw  Avide  conclusions  from  limited 
and  insufficient  data ; and  we  are  too  well  aware  of  the  recency  of  the  discovery 
of  multitudes  of  species  in  the  older  Palaeozoic  rocks,  not  to  be  alive  to  the 
necessity  of  much  caution  in  deducing-  general  zoological  inferences.  We  have 
still,  however,  great  reliance  on  the  fact,  that  few  strata  have  been  longer  or  more 
assiduously  examined,  than  the  Zechstein  and  Kupfer-schiefer  of  the  Germans 
and  the  Magnesian  Limestone  of  the  English ; and,  as  the  activity  of  modern  col- 
lectors has  added  little  to  our  stock  of  knowledge  of  the  animal  remains  of  these 
rocks,  we  have  a fair  right  to  reason  upon  the  general  character  of  their  fauna. 
Yet  more  haAre  we  autliox’ity  to  take  this  view,  when  by  traversing  the  vast  basin 
of  Russia,  occupied  by  synchronous  strata,  we  find  the  same  group  of  fossils  and 
the  same  species  extending  from  the  mouth  of  the  Petchora  and  the  country  of  the 
Samoyedes  upon  the  Northern  Ocean,  to  the  south  of  Orenburg,  or  over  upwards 
of  1 8 degrees  of  latitude  1 ! 

1 Whilst  we  write  we  have  received  intelligence  from  our  friend  and  colleague,  Count  Keyserling,  that 
in  an  expedition  during  the  last  summer  with  M.  Krusenstern,  to  determine  the  geographical  outlines, 
geological  structure,  and  natural  productions  of  the  region  around  the  embouchure  of  the  Petchora,  he 
has  there  traced  the  Permian  strata  occupying  the  plateaux  on  its  left  bank  ; the  depressions  being  occu- 
pied by  Jurassic  and  post-pleiocene  deposits.  He  has  further  discovered  an  undescribed  low  chain  of 
mountains  called  the  Timans,  forty  to  fifty  versts  wide,  which,  trending  from  the  sources  of  the  Vitchegda 
to  the  north-north- west,  forms  the  eastern  limit  of  the  Permian  deposits,  and  is  separated  from  the  Ural 
by  the  very  broad  intervening  trough  of  the  Petchora.  In  this  ridge  and  trough,  as  in  the  North  Ural,  the 
Permian  rocks  do  not  exist ; the  only  sedimentary  strata  being  the  Lower  Palmozoic,  which  arc  associated 
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If  we  extend  our  review  to  the  higher  orders  of  creatures  in  the  Permian  system, 
we  perceive  that  Trilobites  are  entirely  wanting.  Schlotheim  alone  has  spoken  of 
a fragment  of  a Trilobite  in  the  copper  slate  of  Saxony,  but  Count  Munster  has 
ascertained  that  this  supposed  Crustacean  is  an  ichthyolite,  belonging  to  his  genus 
Janassa.  The  entire  disappearance  of  these  beings,  so  characteristic  of  the  most 
ancient  formations,  is  one  of  those  striking  phenomena  to  which  we  attach  great 
importance.  In  the  study  of  the  palaeozoic  succession  we  see,  indeed,  that  the 
disappearance  of  this  race  is  regularly  announced,  by  a gradual  diminution  of  its 
numbers  during  the  preceding  epochs.  Appearing  among  the  earliest  forms  of 
life  and  having  their  maximum  of  development  in  the  Silurian  period,  Trilobites 
decrease  very  sensibly  in  the  Devonian  strata,  and  in  the  carboniferous  deposits 
are  reduced  to  some  few  small  species,  of  which  the  Phillipsia  and  Griffithides 
(Portlock)  are  the  last  expiring  forms.  And  here  we  are  presented  with  one  of 
those  beautiful  links  in  natural  history,  of  which  the  strata  forming  the  earth’s  crust 
have  afforded  so  many  proofs ; for,  with  the  final  extinction  of  a family  destined 
never  more  to  reappear,  its  place  is  taken  by  an  allied  Crustacean,  the  Limulus, 
the  earliest  form  of  which  was  created  during  the  formation  of  the  great  coal- 
fields, and  was  followed,  in  our  Permian  system,  by  the  large  and  remarkable  species 
as  yet  peculiar  to  Russia,  the  Limulus  oculatus  (Kutorga).  Unlike  the  Trilobite, 
the  Limulus  has  survived  all  the  numerous  revolutions  which  have  followed  its 
creation,  and  some  of  its  species,  far  different  indeed  from  the  earlier  types,  are 
co-existent  with  our  own  race. 

Unfavourable  as  the  conditions  of  life  in  Europe  seem  to  have  been,  during 
the  Permian  tera,  to  many  orders  of  Mollusca,  and  notably  to  the  peculiar  crusta- 
ceans called  Trilobites,  they  were  not  antagonist  to  the  propagation  of  aquatic  Ver- 
tebrata.  The  fishes,  which,  commencing  in  the  Upper  Silurian  rocks,  obtained  a 
great  development  in  the  Devonian  and  Carboniferous  seras,  hold  a considerable 
proportion  with  reference  to  other  classes  in  the  Permian  fauna.  They  are 
represented  by  sixteen  genera  including  forty-three  species,  all  of  which,  save  one, 
are  peculiar  to  the  Permian  deposits.  The  solitary  exception  is  the  Palceonis- 
cus  Freislebeni  (Ag.),  which  it  is  right  to  observe,  has  been  detected  at  Ardwick, 

with  granitic,  eruptive  and  metamorphic  rocks.  This  subject,  embracing  the  discovery  of  many  well- 
characterized  Silurian  fossils  not  hitherto  observed  in  the  Baltic  provinces,  together  with  well-recognized 
Devonian  fishes  and  Carboniferous  types,  is  mentioned  at  greater  length  in  our  Introduction,  and  will  be 
again  alluded  to  in  the  subsequent  pages.  (See  Map). 
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near  Manchester,  and  in  the  uppermost  coal-measures  only ; beds,  in  fact,  imme- 
diately subjacent  to  strata  of  the  Permian  age'.  Whilst,  therefore,  fishes,  con- 
sidered as  a class,  were  propagated  throughout  the  sera  of  which  we  are  treating, 
we  see  in  the  solitary  presence  of  this  species,  and  in  one  district  alone,  the 
confirmation  of  that  law  generalized  by  the  researches  of  Agassiz,  that  these  ver- 
tebrata  serve  to  mark  with  extreme  precision  the  age  of  the  deposit  in  which  they 
are  found  ; there  being  the  rarest  example  of  any  one  species  having  lived  beyond 
the  duration  of  the  waters  and  the  peculiar  sediment  in  which  it  was  called  into 
being. 

Above  all,  the  Permian  epoch  is  remarkable  in  being  the  most  ancient,  in  which 
the  labours  of  geologists  have  as  yet  brought  to  light  the  existence  of  Saurians. 
The  bones  of  this  class  of  large  Vertebrata  occur,  both  in  beds  beneath  the  Zech- 
stein  and  in  the  upper  portion  of  the  system, — we  speak  of  the  Thecodont  Sau- 
rians, Palseosaurus  and  Protosaurus.  This  striking  fact,  which  is  in  parallel,  if  we 
may  so  speak,  with  the  annihilation  of  Trilobites,  indicates  the  incessant  action  of 
that  law  of  improvement  and  partial  alteration  in  the  animal  kingdom,  the  effects 
of  which  are  slow  and  successive,  and  appear  to  be  often  independent  (specially  so, 
indeed,  in  Russia)  of  those  great  physical  mutations  which  have  affected  the  sur- 
face of  the  planet. 

Having  reviewed  the  Permian  fauna  as  a whole,  and  having  brought  prominently 
forward  the  relations  by  which  it  is  connected  with  those  of  the  preceding  period, 
it  is  now  necessary  to  consider  it  under  another  point  of  view,  and  to  ascertain  the 
nature  of  the  modifications  which  it  undergoes  in  distant  geographical  regions.  In 
the  first  instance  we  have  followed  it  back  in  time , and  have  compared  the  whole 
fauna  of  the  period  with  that  which  preceded  it  We  are  now  called  upon  to  study 
it  in  distance,  or  in  its  horizontal  extension,  to  compare  its  different  parts  with  each 
other,  the  fossils  of  Russia  with  those  of  Western  Europe ; and  to  see  whether 
zoological  deductions  confirm  the  parallelism  which  we  establish,  between  the  vast 
Permian  basin  of  Russia,  and  the  more  circumscribed  deposits  associated  wdth 
the  Zechstein  and  Magnesian  Limestone  of  our  own  countries. 

In  Russia,  as  in  all  other  parts  of  Europe,  the  Permian  fauna  is  poor  in  its  variety 
of  species.  The  shells  are  for  the  most  part  found  in  the  calcareous  bands  which 
occupy  its  lower  and  central  divisions,  constituting,  like  the  Zechstein  and  Kupfer- 
schiefer  of  Germany,  or  the  Magnesian  Limestone  of  England,  the  great  centre  of 

2 F 


1 Silurian  System,  p.  89. 
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the  animal  life  of  the  epoch.  Yet  here  again,  as  in  the  preceding  and  subsequent 
ages,  we  can  by  no  means  bring  the  Russian  succession  of  Permian  strata  into  a 
detailed  stratigraphical  analogy  with  that  of  Western  Europe.  Thus,  for  example, 
as  we  have  before  explained,  the  calcareous  courses  of  Russia  occasionally  inosculate 
with  great  thicknesses  of  fossiliferous  grit ; but  the  Saurians,  fishes,  certain  Pro- 
ducti  and  Modiolae,  with  most  of  the  plants,  unquestionably  occur  in  conglome- 
rates, sands,  tufaceous  limestones  and  marls  which  overlie  the  beds  with  Zechstein 
fossils.  In  Germany,  on  the  other  hand,  the  Protorosaurus,  so  long  known  there  in 
the  deposits  of  this  age,  occurs  in  the  Kupfer-schiefer  or  beds  beneath  the  Zech- 
stein. It  is  true,  that  over  enormous  areas  of  Russia,  we  were  enabled  to  detect 
fossils  in  the  superior  strata  at  wide  intervals  only'.  Long-continued  and  minute 
labours  to  discover  fossils  were  indeed  incompatible  with  the  chief  object  of  our  re- 
searches, which  was  necessarily  directed  to  the  general  classification  of  the  deposits, 
which  in  Russia  are  spread  over  such  wide  districts.  Still,  in  justice  to  ourselves, 
we  must  say,  that  in  overcoming  the  obstacles  which  we  encountered,  in  order  to 
arrive  at  a true  estimate  of  the  equivalents  of  the  Permian  group,  we  neglected  no 
means  within  our  reach.  In  proof  of  this  we  may  state,  that  our  list  contains  fifty- 
three  Russian  species,  a greater  number  than  that  of  any  preceding  author  who 
has  described  deposits  of  this  age  in  Western  Europe,  where  they  have  been  so 
long  under  examination.  This  fact,  considering  the  rapid  nature  of  our  journey 
and  the  very  few  fossils  of  this  age  known  in  these  regions,  before  we  traversed 
them2,  proves,  as  we  might  indeed  expect,  that  the  number  of  Permian  fossils  will 
be  found  to  be  in  proportion  to  the  extent  of  the  sea  of  that  epoch,  the  bottom  of 
which  has  been  explored. 

To  enable  our  readers  to  form  their  own  conclusions  on  this  point,  let  us  cast  a 
rapid  glance  over  the  various  fossil  lists  which  have  been  published  by  authors 
who  have  described  the  Zechstein  of  Germany  or  of  England. 

Schlotheim3,  who  first  paid  attention  to  the  organic  remains  of  this  group,  de- 
scribes fifteen  species  only. 

1 Tcrebratukc  have  been  since  found  by  Count  Keyserling  on  the  banks  of  the  river  Suchona,  in  beds 
wherein  we  did  not  detect  fossils.  ( See  Map,  and  p.  1 / / .) 

5 Our  excellent  friend  Major  Wangenheim  Von  Qualen  is  the  only  person  of  our  acquaintance,  who 
residing  in  the  heart  of  the  Permian  region,  occupies  himself  in  collecting  fossils.  1 o him  is  due  the 
discovery  of  the  Saurians  described  by  Fischer  and  mentioned  by  ourselves,  and  we  learn  whilst  we  write, 
that  he  has  found  an  almost  entire  skeleton  of  one  of  these  animals. 

3 Denkschriften  der  Miin.  Akad.,  1817,  vol.  vi. 
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Professor  Sedgwick  l,  in  his  memoir  on  the  Magnesian  Limestone  of  the  North 
of  England,  indicates  thirty-three  species  distributed  in  the  following  manner : — 
Fishes,  8 ; Cephalopod  (fragment  of)  ; shells,  22  ; of  these  8 only  are  determined; 
and  2 Retepores. 

M.  Quenstedt 2,  in  a careful  comparison  of  the  fossils  of  the  Zechstein  of  Thu- 
ringia with  those  of  the  Magnesian  Limestone  of  England,  enumerates  10  fishes, 
16  shells,  1 encrinite,  and  4 corals. 

M.  Kurtze 3 and  Professor  Germar 4,  in  describing  the  organic  remains  of  the 
Kupfer  Schiefer  of  Mansfeld,  have  made  us  acquainted  with  8 or  10  fishes  only  ; 
but  Professor  Agassiz  and  Count  Munster  have  amply  supplied  the  deficiency  s. 

Mr.  Binney  and  Mr.  Brown  6 have  recognised  1 7 species  of  fossils,  many  of  them 
microscopic,  in  the  red  marls  of  Manchester,  which  we  consider  to  be  of  this  age. 

Lastly,  the  list  of  the  remains  of  the  Zechstein  of  Saxony,  recently  prepared  by 
Dr.  Geinitz7,  includes  11  fishes,  1 Nautilus,  7 Gasteropods  (3  only  determined), 
8 Conchifers,  11  Brachiopods,  1 Encrinus,  and  5 corals — in  all  41  species. 

The  number  of  species,  as  we  have  just  said,  which  we  collected  in  Russia, 
amounts  to  fifty-three,  i.  e.  about  a third  of  the  total  number  composing  the  whole 
of  the  known  Permian  fauna.  Of  these  thirty-two  are  peculiar  to  Russia.  Among 
the  21  species  which  remain,  16  are  known  in  the  Zechstein  of  Germany  or  in  the 
Magnesian  Limestone  of  England,  and  5 only  appear  to  be  absolutely  identical 
with  species  which  have  hitherto  been  found  in  the  more  ancient  palaeozoic  depo- 
sits. If  we  analyse  this  number  of  16,  which  is  common  to  the  Permian  system 
of  Russia  and  the  rest  of  Europe,  we  perceive  that  four  of  the  species  existed  at  the 
preceding  or  Carboniferous  period ; and  if  to  these,  five  others  be  added,  which  in 
Russia  are  peculiar  to  the  Permian  strata,  whilst  they  are  identical  with  carboni- 
ferous forms  of  other  countries,  we  learn  that  among  21  Permian  species  common 
to  Russia  and  Western  Europe,  9 have  lived  on  during  both  epochs.  When,  how- 
ever, we  restrict  our  view  to  Russia,  it  is  found  that  of  these  9,  3 only  of  the  53 

1 On  the  geological  relations,  etc.  of  the  Magnesian  Limestone  (Transact.  Geol.  Soc.  of  London,  2nd 
series,  vol.  iii.  part  1,  1829). 

2 Uber  die  identitiit  der  petrificate  der  Thiiringischen  und  Englischen  Zechsteines  (Wiegm.  Archiv, 
1839,  p.  79-89,  pi.  i.). 

s Kurtze;  commentatio  de  petrefactis  quse  in  schisto  bituminoso  Mansfeldensi  reperiuntur.  Halias,1839. 

4 Germar;  die  Versteinerungen  der  Mansfclder  Kupferschiefers.  Halle,  1840. 

5 Agassiz,  Poissons  Fossiles,  and  Munster  s Beitrage,  Heft  1,  3,  5 and  6. 

0 Transactions  of  the  Manchester  Geological  Society,  1841,  vol.  i. 

7 Gaea  von  Sachsen  (Dresden  und  Leipzig,  1843). 
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Permian  species  of  that  country  descend  into  the  paheozoic  rocks.  These  results 
prove,  that  there  necessarily  exists  a relation  between  the  greater  or  less  duration 
of  the  existence  of  species  and  their  propagation  or  extension  to  distant  parts,  and 
it  confirms,  in  a remarkable  manner,  that  law  previously  announced  by  one  of  us1, 
viz.  “ that  the  species  which  are  found  in  a great  number  of  localities,  in  very  distant 
countries,  are  almost  always  those  ivhich  have  lived  during  the  formation  of  several 
different  systems.” 

Let  us  now  take  a rapid  view  of  the  species  found  in  Russia,  in  order  to  com- 
pare them,  in  each  class,  with  those  of  other  parts  of  Europe,  and  thus  to  bring 
out  in  strong  relief  the  contemporaneity  of  the  deposit  in  distant  countries. 

By  the  study  of  ichthyolites  Palaeontology  seemed  to  teach  us,  as  we  have  before 
said,  that  in  proportion  to  their  elevation  in  the  animal  kingdom,  fossils  are  most 
characteristic  of  given  deposits.  But  much  caution  is  required  before  we  can  reason 
from  this  doctrine  inversely,  and  infer  that  the  lower  the  order  of  animal  the  more 
uncertain  criterion  is  it  of  the  age  of  the  stratum.  From  the  existence  of  some  species 
of  corals,  both  in  Silurian  and  Devonian  rocks  of  great  thickness,  it  is  ascertained, 
that  under  certain  conditions  these  creatures  lived  on  through  very  long  periods.  But 
can  we  apply  this  view  to  the  Permian  rocks  ? Are  Polypifers  of  the  pre-existing 
Carboniferous  age  found  in  them,  and  to  what  extent  ? Had  our  own  imperfect  know- 
ledge been  appealed  to,  we  should  have  said  with  our  precursors,  that  several  forms 
of  this  low  class  of  beings  were  common  to  the  two  systems.  The  philosophic 
researches,  however,  of  Mr.  Lonsdale  have  convinced  this  great  authority  on  such 
a subject 2,  that  when  examined  under  a lens  of  high  power,  nearly  all  the  Permian 
corals  are  seen  to  be  distinct  in  species  from  those  of  the  Carboniferous  sera. 

Concerning  the  Brachiopods  we  may  venture  to  express  our  own  opinion.  Of 
twenty  species  eight  are  peculiar  to  Russia,  and  twelve  are  already  known 
elsewhere.  These  twelve  species  are  thus  distributed  : two,  viz.  Terebratula  pec- 
tinifera  and  T.  plica,  belong  exclusively  to  the  Zechstein  of  Western  Europe  ; a 
third,  Spirifer  undulatus,  is  doubtful;  three,  viz.  S.  cristatus,  Terebratula  elongata 
and  Lingula  Mytiloides,  are  common  to  the  Zechstein  and  the  older  formations  ; 
one,  the  Terebratula  Schlotheimi,  occurs  in  carboniferous  rocks  in  W estern  Europe, 
and  in  the  Permian  strata  of  Russia : and  lastly,  five  others,  terebratula  Royssii, 

' De  Verneuil  and  D’Archiac,  Trans.  Geol.  Soc.  Lond.  2nd  series,  vol.  vi.  p.  335. 

2 See  Mr.  Lonsdale’s  Description  of  the  Corals  of  the  Silurian  and  Devonian  rocks  in  Murchison’s  ‘ Silu- 
rian System  ;’  also  in  the  Geol.  Trans,  vol.  v.  p.  734  ; vol.  vi.  p.  227  et  seq.  See  also  his  Description  of 
the  Russian  Corals  in  an  Appendix. 
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T.  concentrica,  Spirifer  hystericus,  Chonetes  sarcinulata  and  Productus  C and  ini,  are 
peculiar,  in  the  west,  to  the  carboniferous  or  subjacent  formations.  The  com- 
parison of  these  twelve  species  of  Brachiopods  with  those  of  Western  Europe, 
appears,  at  first  sight,  to  be  indecisive  of  the  question,  as  to  the  stage  in  the 
geological  series  in  which  we  ought  to  place  the  Permian  deposits  of  Russia.  But 
without  even  quitting  this  class  of  Brachiopods,  the  consideration  of  their  other 
species  shows  an  amount  of  parallelism,  in  the  modifications  they  have  undergone 
simultaneously  in  both  countries,  which  in  itself  excludes  all  doubt.  Ihe  Pio- 
ductus  horrescens,  for  example,  however  distinguishable  from  the  P.  horridus,  is 
evidently  the  analogue  of  this  shell  so  characteristic  of  the  Zechstein  , and  the 
disappearance  of  all  the  large  carboniferous  Producti  with  longitudinal  striae,  and 
their  replacement  by  small  spinose  species,  as  well  as  the  striking  diminution  of 
every  species  of  Orthis,  both  in  Russia  and  in  the  West  of  Europe,  are  strong- 
negative  characters,  which  clearly  establish  the  contemporaneity  of  distant  strata, 
accumulated  under  the  influence  of  analogous  organic  laws. 

The  Dimyaria  present  eleven  Permian  forms  in  Russia,  of  which  eight  species  are 
peculiar  to  the  country,  and  three  others  to  the  rest  of  Europe.  Among  the  shells  of 
this  class  the  Modiola  is  the  most  abundant  genus  in  Russia, — a fact  which  is  in 
perfect  harmony  with  the  distinguishing  features  of  the  system  in  other  countries. 

The  Monomyaria  are  less  numerous,  and  are  represented  in  Russia  by  seven 
species,  four  of  which  are  peculiar  to  the  empire,  and  three  are  already  known  in 
the  Magnesian  Limestone  of  the  West.  These  three  species  all  belong  to  the  genus 
Avicula,  which  in  Russia,  as  in  all  the  other  regions  of  the  same  geological  age,  offers 
several  small  smooth  species,  and  is,  above  all,  rich  in  specimens.  Among  the 
species  peculiar  to  Russia,  we  may  cite  the  Avicula  Kazanensis,  which  there  replaces 
the  Avicula  speluncaria  of  Germany,  the  existence  of  which  m Russia  is  problematical. 

The  Gastropods  do  not  present  any  interesting  result,  except  that  of  the  very 
limited  number  of  their  species,  which  is  in  conformity  with  the  general  law  we 
have  remarked  in  the  relations  of  the  Permian  fauna.  So  is  it  with  the  Cephalopods 
and  Trilobites  ; for  the  entire  absence  of  the  latter  and  the  extreme  rarity  of  the 
former,  are  completely  in  harmony  with  the  facts  observed  m the  other  Permian 

regions  of  Europe. 

The  small  number  of  fishes  enumerated  up  to  the  present  day  in  Russia  might  at 
first  seem  to  be  less  accordant  with  what  has  been  observed  elsewhere ; but  we 
must  remark,  that  it  is  rather  to  the  want  of  sufficient  researches,  and  also  to  the 
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deficiency  of  adequate  identification  and  description,  than  to  the  non-existence 
of  such  forms,  that  the  poverty  of  our  list  is  due.  In  proof  of  this  it  may  be  stated, 
that  we  have  visited  one  of  the  chief  localities  only,  Kargala,  where  the  remains  of 
fishes  are  associated  with  those  of  thecodont  Saurians,  whilst  we  inspected  other 
specimens  from  near  Menselinsk  and  from  the  district  of  Bielebei,  as  well  as  from 
various  places  (some  of  the  best  of  which  are  now  deposited  in  the  Museum  of  the 
School  of  Mines),  which  convinced  us,  that  many  species  have  already  been 
discovered  in  true  Permian  strata1.  On  this  subject,  however,  we  must  refer  to 
the  description  preparing  by  Professor  Agassiz  and  which  has  not  yet  reached  us, 
of  the  few  fragments  of  fishes  of  which  we  obtained  possession.  (See  Part  III.) 

Lastly,  we  repeat,  that  there  appears  in  Russia,  as  well  as  through  Western 
Europe,  in  the  deposits  of  which  we  now  treat,  a class  of  large  and  peculiar  ver- 
tebrata  as  yet  unknown  in  older  rocks  ; and  this  striking  coincidence  between  the 
eastern  and  western  extremities  of  a great  continent  is  one  of  the  best  proofs,  that 
the  law's,  which  in  ancient  epochs,  presided  over  the  first  appearance  of  new  classes 
of  animals,  exercised  a simultaneous  influence  over  vast  territories,  if  not  over 
the  whole  surface  of  the  globe. 

This  synchronous  development  of  the  chief  phenomena  of  organic  nature  ap- 
pears to  us  to  afford  additional  demonstration  of  the  contemporaneity  of  the  deposits 
which  occupy  so  large  a portion  of  the  surface  of  Russia,  and  which  we  have 
termed  Permian,  with  those  strata  never  previously  grouped  together  upon  geolo- 
gical and  zoological  evidences  ; viz.  the  Rothe-todte-liegende,  Kupfer  Schiefer, 
Zechstein,  or  Magnesian  Limestone,  and  the  lower  part  of  the  Bunter  Sandstein, 
or  Gres  bigarre  (Grbs  Vosgien)  of  M.  Elie  de  Beaumont.  The  number  of  Russian 
species  identical  with  those  of  Western  Europe  is,  indeed,  pretty  nearly  what  we 
might  expect  to  meet  with  in  this  remote  portion  of  Europe,  where  these  deposits, 
not  separated  from  each  other  by  chains  of  older  rocks,  or  interfered  with  by  any 
ridges  of  intrusive  character,  constitute  the  most  enormous  basin  ever  yet  described 
by  geologists,  the  uniformity  of  which  may  be  well  explained,  by  its  having  been 
accumulated  in  a sea  of  such  very  large  dimensions. 

General  remarks  on  the  Permian  Flora. — In  the  preceding  pages  we  have  more 

1 Fossil  fishes  of  more  than  one  species  were  also  procured  by  Baron  Humboldt  and  his  associates 
Rose  and  Ehrenberg,  from  the  copper  sands  of  Verchni-Moulinsk  near  Perm,  and  they  are  deposited  in 
the  Royal  Museum  of  Berlin,  where  we  inspected  them.  They  are  mentioned  by  M.  G.  Rose  in  the 
description  of  the  journey  of  Baron  Humboldt,  vol.  i.  p.  117,  and  will  be  described  by  Dr.  Girard  of  Berlin. 
One  of  them  seemed  to  us  to  be  not  very  distant  from  Palceoniscus  catopterus,  Ag. 
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than  once  alluded  to  the  plants  of  the  Permian  system  found  in  Russia,  and  fortu- 
nately before  this  chapter  is  closed,  we  are  enabled  to  give  their  general  character 
from  the  pen  of  M.  Adolphe  Brongniart. 

These  plants  were  first  submitted  to  the  examination  of  our  friend  Mr.  Morris,  under  whose  direction  four  plates 
of  them  were  prepared,  but  like  ourselves  he  felt  desirous  to  obtain  the  opinion  of  M.  Brongniart.  That  great 
authority  in  fossil  botany,  whose  detailed  description  will  be  given  in  Part  III.,  recognises  the  following  genera  and 
species,  from  the  form  of  their  leaves,  viz.  Neuropteris  salicifolia  (Fischer),  N.  temdfolia  (Ad.  Brong.),  Odontopteris 
Strogomvii  (nob.) J,  Adiantites  Btroyonovii  (Fisch.),  0.  Pormiensis  (Brong.),  0.  Fischeri  (Brong.),  Pecopteris  Gop- 
pertii  (nob.),  P.  Wangenhemii  (Brong.),  Neuropteris  (Fisch.),  Sphenopteris  lobata  (nob.),  S.  erosa  (nob.),  S.  incerta 
(Brong.),  Hymenophyllites  (Fisch.),  Noggerathia  cuneifolia  (Brong.),  Sphenopteris  (Kutorga),  N.  expansa  (Brong.). 
Without  having  reference  to  the  original  specimens  of  some  of  the  ferns,  M.  Brogniart  remarks,  that  it  is  impossible 
he  should  adopt  a decided  opinion  respecting  such  forms  as  those  which  have  been  termed  by  Fischer  Adiantites 
Gdppertii,  A.  Broumii,  and  A.  Brongniartii ; whilst  he  has  no  doubt,  that  the  Sphenopteris  cuneifolia  of  Kutorga  is 
certainly  a portion  of  a Noeggerathia,  of  which  genus  there  may,  he  says,  be  more  than  one  species. 

Judging  from  the  stems  which  he  has  examined,  M.  Brongniart  adds  to  the  list  Lepidodendron  (species  doubtful), 
L.  elongatum  (Ad.  Brong.),  Catamites  (n.  sp.  f),  closely  allied  to  several  species  of  the  coal  fields,  and  particularly 
to  C.  Suckowiii 

In  conclusion,  M.  Brongniart  observes,  “ If,  after  having  thus  passed  in  review2, 
all  the  specimens  of  this  system  (Terrain),  which  I have  examined  myself,  and 
those  which  are  adequately  figured,  we  compare  this  group  of  plants,  as  yet  of 
small  numbers,  with  the  floras  of  the  periods  nearest  to  your  Permian  rocks,  I 
remark, — 1st.  That  two  species  appear  to  be  identical  with  the  plants  of  the  Car- 
boniferous deposits  (Terrain  houiller),  viz.  Neuropteris  tenuifolia  and  Lepidodendron 
elongatum ; whilst  a large  Calamite  approaches  to  C.  Suckowii  ?.  2nd.  The  other 
species,  to  the  number  of  eleven,  have  not  been  observed  up  to  this  day  in  any 
other  formation,  neither  in  the  coal-fields  nor  in  the  Trias.  These  are,  Neuropteris 
salicifolia,  Odontopteris  Strogonovii,  0.  Permiensis,  0.  Fischeri,  Pecopteris  Gop- 
pertii, P.  Wangcnheirnii,  Sphenopteris  lobata,  S.  erosa,  S.  incerta,  Noeggerathia 
cuneifolia,  N.  expansa.  3rd.  All  these  genera  are  common  to  the  Permian  and 
the  Carboniferous  systems,  whilst  up  to  the  present  time,  the  Lepidodendron, 
Noeggerathia,  and  Odontopteris  have  been  found  in  the  latter  only,  the  true  Neu- 
ropteris having  been  rarely  detected  in  any  other  deposit.  4th.  No  one  ot 
these  Permian  fossils  can  be  compared  with  the  plants  of  the  Trias.  The  absence 
of  the  characteristic  Conifera  of  the  lowermost  division  of  these  rocks  (the  Voltzise), 
and  those  even  (such  as  the  Walchise)  which  are  found  in  the  upper  stages  of  the 
coal-field  and  in  the  schists  of  Lodeve,  indicate  a veiy  maiked  diffeience  between 
the  Flora  of  the  Permian  system  and  that  of  the  New  Red  Sandstone  01  Trias. 
5th.  Botanically,  the  plants  of  the  Permian  system  seem  to  be  a continuation  ot 

> The  new  species  marked  nobis  are  named  by  Mr.  Morris. 

2 These  details  are  given  in  Part  III. 
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vegetable  life  of  the  same  nature  as  that  which  prevailed  during  the  Carboniferous 
aera.  6th.  The  fossil  plants  (few  in  number  no  doubt)  which  are  contained  in  the 
Kupfer  Schiefer  and  Zechstein  of  Germany’,  being  for  the  most  part  marine,  are 
necessarily  very  different  from  land  plants  of  the  Permian  rocks  of  Russia.” 

The  results  of  the  inquiries  of  the  botanist  are  therefore  completely  in  accord- 
ance with  those  of  the  palaeontologist.  They  clearly  prove  that  the  Permian 
system  is  the  uppermost  stage  of  that  long  Palaeozoic  series,  which  commencing 
with  the  lowest  Silurian  rocks,  presents  a connected  succession  of  animal  and  ve- 
getable life,  the  last  traces  of  which  passed  away  with  the  termination  of  the  strata 
under  review.  Until  Russia  was  explored,  this  upper  member  of  these  ancient 
rocks  had  scarcely  afforded  a trace  of  terrestrial  plants.  Neither  in  the  British 
Isles  nor  in  Germany  had  there  been  found  more  than  one  or  two  species  of  land 
plants  in  deposits  of  this  age,  no  one  of  which  has  yet  been  fully  identified  or  de- 
scribed. Now  in  reference  to  our  Russian  species,  such  of  them  as  had  been 
previously  alluded  to  by  other  writers,  were  placed  by  some  in  the  carboniferous 
rocks,  by  others  in  the  New  Red  Sandstone2.  Our  sections,  however,  have  shown 
that  neither  of  these  views  is  correct ; and  as  the  Russian  plants  to  which  we  have 
called  attention,  occur  for  the  most  part  in  strata  distinctly  overlying  beds  contain, 
mg  the  fossils  of  the  Zechstein,  it  is  clear  that  certain  red  sandstones,  marls  and 
conglomerates,  above  that  rock  belong  to  our  Permian  group,  are  wholly  distinct 
from  the  Trias,  and  are  truly  Palaeozoic. 

We  repeat,  therefore,  that  we  have  now  adduced  ample  botanical  as  well  as  zoo- 
logical and  stratigraphical  evidence  to  vindicate  the  application  of  the  collective 
word  Permian,  to  a succession  of  strata  which  had  not  been  previously  united 
through  their  geological  relations  and  organic  contents. 

These  proofs  will,  we  trust,  be  considered  as  still  more  strongly  borne  out  by 
the  grandeur  of  the  phenomena  to  which  we  have  appealed  ; for  the  Permian  de- 
posits of  Russia  repose  upon  Carboniferous  strata  throughout  more  than  two- 
thirds  of  a basin  which  has  a circumference  of  not  less  than  4000  English  miles. 

' The  species  of  plants,  ten  or  twelve  in  number,  which  have  been  found  in  the  Kupfer  Schiefer  or  the 
sandy  beds  associated  with  the  Zechstein  in  Germany,  are  chiefly  marine  fucoids,  and  have  been  termed 
Caulerpites.  According  to  M.  Adolphe  Brongniart,  the  only  terrestrial  plants  of  these  German  strata  are 
the  Tnioptens  Eckardi  (Germar),  and  a Neuropteris  mentioned  by  Naumann,  which  not  beinn-  deter- 
mined is  doubtful. 

See  a very  recent  memoir  by  M.  YasikofF,  Bull,  de  Moscou,  1843,  part  ii.  p.  237,  in  which  he  refers 
an  interesting  portion  of  the  Permian  rocks  described  by  us  upon  the  Kama,  and  between  that  river  and 
the  Sok,  either  to  the  blew  Red  Sandstone  or  the  Carboniferous  Limestone, 
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Note. — The  abbreviations  Sil.,  Dev.,  Carb.,  and  Perm.,  and  the  letters  S.,  D.,  C.,  P.  after  the  localities,  refer  to  the  Silurian,  Devonian, 
Carboniferous  and  Permian  systems.  The  letters  R.  and  E.  respectively  indicate  that  the  species  has  been  found  m Russia,  or 
elsewhere  in  Europe.  The  Russian  localities  are  printed  in  Italics.  The  letters  MS.  King,  refer  to  a monograph  ot  the  Magne- 
sian Limestone  fossils  of  England,  about  to  be  published  by  Mr.  King,  Curator  of  the  Museum  at  Newcastle-upon-1  yne. 


Genera  and  Species. 


POLYPARIA. 

Scyphia 

undescribed 

Petraia  ? 

undescribed 

Cyathophyllum 

— protundum  


Anthophyllum? . 

— incrustans 

Tubuliclidia  .... 

— spinigera  .... 


crassa  

Aulopora  

— undescribed. 

Fenestella 

— anceps 


— antiqua . 


— ? dubia 


• flustracea . 


— infundibuliformis . 


— ramosa  .... 

— retiformis . 


— virgulacea. 


ECH1NODERMATA. 

Crinoidea. 

Encrinites 

ramosus  


Goldf. 

King,  MS 

Miinst. 

King,  MS 

Goldf. 

Germar,  Geinitz,  N.  Jahrb.  1842,  p.579. 

tab.  10.  f.  14  a. 

Goldf. 

Lons,  postea,  pt.  iii 

Lons. 

Lons,  posteci,  pt.  iii 
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Authors  and  References. 


Lons,  postea,  pt.  iii 

Goldf. 

King,  MS 

Miller. 

Lons,  posteci,  pt.  iii.  Ceratoph.  id.  Schl. 
Mun.  Ak.  vi.  pi.  2.  f.7;  Gorgonia,  id. 
Goldf.  tab.  3G.  f.  1 ; Schl.  Syst.  Verg. 
Pet.  Samml.  p.19  ; Quenstedt,  Wiegm. 
Archiv,  1835;  p.  92;  Geinitz,  N.  Jahrb. 
1841,  p.641;  and  Gseav.  Sachsen,  p. 98. 
Gorgonia,  id. ; Goldf.  p98 ; Geinitz,  Gsea 
v.  Sachs,  p.  98  ; Kutorga  Verh.  M.  G, 
Petersb.  1842.  pi.  0.  f.  6. 

Gorgonia,  id.  Schl.  Miin.  Ak.  vi.  pi.  2 
f.  4;  pi.  3.  f.  1.  (Encrinites  ramosus, 
pi.  4.  f.  10.)  Gorgonia  id.  Goldf.  pi.  7. 
f.  1 ; Quenstedt,  Wiegm.  Archiv,  1835, 
p.  91;  Geinitz,  Gsea  v.  Sachs.  1843, 
p.98. 

pt.  iii. ; Retepora  id.  Phillips, 
Geol.  Trans.  2ndseries,  iii.  p.  120.  pi 
12.  f . 8 ; Gorgonia  infundibuliformis? 
Goldf.  tab  10.  f.  1 a (cxclusis  aim), 
postea,  pt.  iii.;  Gorgonia  id.  Goldf.  pi. 36. 

f . 2 a (exclusis  aim), 
postea,  pt.  iii.  Ilornera?  id.  King,  MS. 
postea,  pt.  iii.  Escharites  id.  Schloth. 
Miin.  Ak.  vi.  pi.  1.  f.  1,  2;  Eschara 
id.  Schloth.  Syst.  Verz.  Pet.  Samml. 
p.  19 ; Gorgonia  infundibuliformis 
Goldf.  pi.  36.  f.  2,  b.  c;  Quenstedt, 
Wiegm.  Archiv,  1835,  p.  89  ; Geinitz, 
Ga>a  v.  Sachsen,  p.  98. 
postea,  pt.  iii.  Retepora  id.  Phillips,  Geol 
Trans.  2nd  series,  iii.  p.  120.  pi.  12 
f.  6,  7. 


Mill. 

Schl.  Beitr.  pt.  ii.  pi.  2.  f.  8 ; pi.  3.  f.  9 
15  ; Geinitz,  Gfea  v.  Sachsen,  p.  98  ; 
Cyath.  planus.  Miller,  p.  86. 


Sil.  Dev.  Garb.  Perm. 


E. 


E. 


E. 


R.? 


E. 


E. 

E. 

E. 

R. 

R.E.? 

R. 

E. 

E. 


E. 


E.? 


E. 


R. 

E. 

R.  E. 


Humbleton  near  Sunderland 
(K.)*. 

Ibid  (K.). 


Ilmenau,  Mansfeld  (G.) 


Ust-Vaga,  Kirilof  (De  V.). 

Ust-Vaga,  Orenburg,  Ilchegulova, 
Itschalki  (De  V.)  ; Grebeni  (De 
V.),  Humbleton.  ? 

Ust-  Vaga  (De  V.). 

Humbleton  (K.). 

Gliicksbrunn  (Sc.Gf.);  Konitz  (G. 
K.)  ; Posneck,  Kamsdorf,  Cor 
busen,  Schwaara,  and  Dinz 
near  Gera  (G.)  ; Humbleton  (K.) 


E. 


E. 


Introduced  on 
the  authority  of 
Geinitz. 


Dudley,  S.;  Eifel,  and  Devonshire? 
D.  (Gf.P.);  Ural,  C.  (Gf.);  Ster- 
litamak,  C.  (De  V.)  ; Konitz, 
Kamsdorf,  &c.  P.  (G.). 
Gliicksbrunn  (Sc.  Gf.)  ; Konitz, 
Posneck,  Corbusen  (G.). 


Humbleton(S.K.);  Konitz  (K.G.); 
Gliicksbrunn  (Gf.  G.) ; Posneck 
(G.). 

Ural ! (Gf.),  Ilchegulova,  Tchages- 
trova  on  the  Vwina  (DeV.). 

Humbleton  (K.). 

Gliicksbrunn  (Sc. Gf.G.);  Konitz 
Posneck  (G.)  ; Itschalki ; Gre- 
beni  (DeV.). 


Humbleton  (S.  K.). 


Bristol,  Ireland,  C. ; Gliicks- 
brunn, Kamsdorf,  Posneck, 
Mansfeld,  Humbleton,  P. 


Observations. 


Introduced  as 
Zechstein  spe- 
cies on  the 
'authority  of 
Schlotheim. 


A species  of  an 
undescribed  Ci- 
daris  has  been 

found  at  Humble- 
ton by  Mr.  King. 


^ the  class  Polyparia  the  authority  for  the  locality  is  given,  as  specimens  from  each  have  not,  in  all  cases,  been  inspected  by  Mr.  Lonsdale. 
He  V.  signifies  De  Verneuil,  G.  Geinitz,  Gf.  Goldfuss,  K.  King,  M.  Murchison,  S.  Sedgwick,  Sc.  Schlotheim.  & 


222 


CONCHIFERA. 
Brachiopoda. 

Terebratula  

— elongata  


9 


10 


Genera  and  Species. 


— id.  var 

— sufflata 

— concentrica 

— Roissyi 

pectinifera 

— Geinitziana 

— inflata? 

paradoxa ! 
pygmsea  ? . . 


— lacunosa?. 


— superstes 


— Schlotheimii., 


Spirifer  

undulatus., 


■ curvirostris 


Brug. 

Schl.  (non  Sow.)  Pet.  pl.20.  f.2;  Nachtr. 
20.  f.2;  id.  Mun.  Akad.  vol.  vi.  pi.  7. 
f.  7 ; V.  Buch,  Ub.  Ter.  p.  106  ; Gei- 
nitz, Gaea  v.  Sachs.  p.97  ; RomerVerst. 
des  Harz.  pi.  5.  f.  18,  19,  20 ; T.  Qua- 
lenii  Fisch.;  Bull,  de  M oscou,  1842, 
p.466;  id.  Kutorga,  1842,  Verh.M.G. 
St.Petersb.  p.26.  pl.fi.  f.2;  T.  hastata? 
Phi  11.  (non  Sow.)  Pal.  Foss.  pi.  35 
f.  168;  Tab.  nost.  IX.  f.  9 a,  b,  c,  d. 

T.  plica,  Kutorga,  1842,  Verh.  M.  G 
St.  Petersb.  p.  26.  pi.  5.  f.  11. 


Schl.  Mun.  Ak.vi.  pi.  7.  f.  10,  11  ; Mem. 

Soc.  Geol.  Fr.  vol.  iii.  pi.  19.  f.  12  bis. 
V.Buch,  Ub.Tereb.  and  Mem.  Soc.  Geol 
Fr.  vol. iii.  p. 216.  Tab. nost. VIII.  f.  15. 
Bull.  Soc. Geol.  Fr.  vol.  xi.  pi. 3.  f.  1 b,  c,d. 
Sp.  id.  l’Eveille,  Mem.  Soc.  Geol.  Fr. 
vol.  ii.  pi.  2.  f.  18-20;  De  Kon.  Foss. 
Belg.  pi.  20.  f.  1.  pi.  21.  f.  1. 

Atrypa,  Sow.  Min. Conch,  vol.vii.  pl.fi  16; 

Tab.  nost.  VIII.  f.  16  a,  b. 
nob.  Tab.  nost.  X.  f.  5 a,  b 


— multiplicatus 

— hystericus  ? . 

cristatus  


Authors  and  References. 


Schl. 
idem  . 
idem. 


Von  Buch,  Ter.  p.  49 ; Zieten,  pi.  41 
f.  5 ; Geinitz,  Gaea  von  Sachsen,  p.  96 


nob.  Tab.  nost.  VIII.  f.  5 a,  b,  c,  d,  e . 


Tab.  nost.  VIII.  f.  4 a,  b,  c,  d,  e ; T.  la- 
cunosa, Schl.  Mun.  Ak.  vol.  vi.  pi.  8. 
f.  15-20  ; T.  Schlotheimil,  Von  Buch, 
Mem. Soc.  Geol.  Fr.  vol.  iii.  pi.  14.  f.  7 ; 
Geinitz,  Jahrb.  Min.  1841,  p.  640;  id. 
Gaea  v.  Sachsen,  p.  96. 

Sow. 

Sow.  Min.  Conch.  562.  f.  1 ; Ter.  alatus, 
Schl.  Min. Tasch.Vll.  pi.  2.  f.  1,  3,  9; 
Petref.  p.  250  ; Quenst.  Wiegm.  Arch. 
1835,  p. 79;  V.  Buch,  Ub.  Delth.p.37 
Gein.  Gaea  v.  Sachsen,  p.  97. 

Sow.  Geol.  Tr.  2ndser.  t.  iii.  p.  119 

Schl.  Pet.  p.  249.  pi.  29-  f.  1 ; De  Kon 
Foss.  Belg.  p.236.  pi.  15.  f.  3 ; Del- 
thyris  micropterus,  Goldf. 

Schl.  Mun.  Ak.  1817,  t.  vi.  pi.  1.  f . 3 ; 
S.octoplicatus,  Sow.  Min.  Conch. 562. 
f.  2.  3 ; V.  Buch,  Uber  Delth.  p.  39- 
and  Mem.  Soc.  Geol.  Fr.  pi.  8.  f . 9 ; 
Gein.  Gaea  v.  Sachsen,  p.  97  ; De  Kon. 
Foss,  de  Belg.  p.240.  pi.  15.  f.  5. 
nob.  Tab.  nost.  VI.  f.  14  a,  b 
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Sil.  Dev.  Carb.  Perm, 


E. 


R.E. 


E. 


E. 


R. 


R. 


R.E. 


R.E. 

E. 

R. 

R. 

R.E. 

R. 


Grand,  Harz;  Newton  Bushel? 
D.;  Yorksh.  C. ; Schmerbach, 
Gliicksbrunn,  Corbusen,  I’bs- 
neck,  Humbleton,  lischalki,  Ni- 
kefur,  Santangnlova,  2 versts! 
from  the  Dioma,  Tchelpan,  Ye- 
mangulova,  mouth  of  the  Sak- 
mara  near  Orenbourg,  Itckc-  - 
gulova  ; river  Suchona,  P. 

Sierlilamak,  C. ; Kirilof,  Hum- 
bleton, Corbusen,  P. 


Gliicksbrunn,  Schmerbach,  Hum 
bleton. 

Eifel,  Boulonnais,  Lake  Ilmen,  D.; 

Nikefur,  P. 

Tournay,C.;  Kirilof,  Arzamas,  P. 


E.  ? 

R. 

E. 


R.?E. 


E. 

R.? 


R.  E 


R. 


Localities. 


Observations. 


T.  lata,  compla- 
nata,  intermedia, 
Schl.,  Mun.  Ak 
vol.vi.  pl.7.  f.12- 
14.  (according  to 
M.  Geinitz.) 

Variety  with  a 
dorsal  sinus ; ac- 
cording to  M.  de 
Buch,  sometimes 
the  T.  elongata 
has  the  dorsal 
valve  sinuated. 
Closely  allied  to 
the  preceding 
varietv. 


Kirilof,  Tioplova,  Btelebei,  Hum- 
bleton. f 

Shidrova  ; river  Sucliona  -| 

Schmerbach,  Ropsen  

ibid. 

Leimstein. 


Ilmenau  (Geinitz),  Humbleton  - 
(V.  Buch). 

Kirilof. 

Sterlitamak,  Sarana,  C.;  Hum- 
bleton, Schmerbach,  Ilmenau, 
Corbusen,  Konitz,  Gera,  P 


Midderidge,  Humbleton,  Gera, 
Ropsen,  Konitz,  Schmerbach, 
Bielebeii  (Fisch.  Bull.  Mosc. 
1842,  p.466.) 


Humbleton 

Kayserateinel,  S. ; Eifel, D.;  Tour- 
nay,  C.  ; Kirilof  l P. 

Derbyshire,  Vise,  C.  ; Glucks- 
brunn,  Kiinitz,  Ilmenau,  Hum- 
bleton, Arzamas,  Itschalki,  P. 


Kirilof. 


This  species  is 
nearly  allied  to 
T.  Thurmanni. 
These  three 
species  are  men- 
tioned in  M.  De- 
chen’s  transla- 
tion of  De  la 
Beche’s  Geol. 
Manual,  but  not 
described. 

We  believe  that 
this  Jurassic  spe- 
cies has  never 
been  found  in  the 
Zechstein. 


Mr.  King  pro- 
poses for  this 
and  the  prece- 
ding shell  a new 
genus  under  the 
name  of  Came- 
rophoria. 
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Spirifer  Blasii 
— rugulatus* 


— ind.  spec. 


Orthis  

— pelargonata  . 


nob.  Tab.  nost.  VI.  f.  9 a,  b,  c,  d 

Kutorga,  1842,  Yerh.  M.  G.  St.  Petersb 
p.  22.  pi.  5.  f.  5. 

Tab.  nost.  VI.  f.  13.  


— Wangenheimi 

— excavata  


Chonetes  

sarcinulata 


Pal^eozoicSystems. 


Authors  and  References. 


Sil.  Dev.  Carb.  Perm. 


Productus  .. 
horridus 


horrescens 
— Cancrini  .. 


— Leplayi 

— Morrisianus 


Dalm. 

Ter.  id.  Schl.  Miin.  Ak.  vi.  pi.  8.  f.  21- 
24  ; O.  Laspii,  V.  Bach,  Mem.  Soc 
Geol.  Fr.  iv.  p.  210. 

nob.  Tab.  nost.  XI.  f.  5 a,  b 

Geinitz,  N.  Jahrb.fiir  Min.  1842,  p.578 
pi.  10.  f.  12,  13  ; Gein.  Gaea  v.  Sach 
sen,  p.  97. 

, Fischer. 

Ter.  id.  Schl.  1820,  Petref.  p.  256.  pi.  29. 
f.  3;  O.  striatella,  Dalm. ; id.  His.  Leth. 
Suec.  20.  f.  7 ; Lept.  lata,  V.  Buch, 
Berl.  Akad.  1828,  pi.  3.  f.  1 et  2 ; Or- 
this Hardrensis,  Phill.  Pal.  Fos.  GO. 
f.  104. 

Sow. 

Sow.  Min.  Conch,  pi.  319-  f-  1 ; P-  cal- 
vus,  pi.  5G9-  f.  2-8  ; Gryphites  aculea- 
tus,  Schl.  Min.  Taselib.  vii.  pi.  4.  f.  1, 
2,  3 J Pr.  id.  Quenstedt,  Wiegm.  Arch. 
1835,  pi.  1.  f.  2;  Bronn.  Leth.  pi.  3. 
f.  1,  2;  Gein.  Jalirb.  1841,  p.  G40  ; id. 
Gaea  v.  Sachsen,  p.  97 ; P.  Hoppii.Kon. 
Icon.  Fos.  Sect.  pi.  9-  L 108. 
nob.  Tab.  nost.  XVIII.  f.  1 a,  b,  c,  d ; P. 
calva,  Kutorga  (non  Sow.),  Verh.  M. 
G.  St.  Petersb.  p.  17.  ph  5.  f.  1. 
nob.  Tab.  nost.  XVIII.  f.  7-  et  XVI.  f.  8 
a,  b,  c;  De  Kon.  Fos.  Belg.  p.  179.  pi. 
9.  f.  3 ; Fisch.  Bull.  Moscou,  1842, 
p.  466  ; P.  spinosus,  Kutorga  loc.  cit. 
p.  18.  pi.  5.  f.  2.  (non  Sow.) 

nob.  Tab.  nost.  XVI.  f.  4 a,  b 

Strophalosia  Morrisiana,  King  (MS.).... 


R.E. 


— spiniferusf 


Lingula 

— mytiloides 


Orbicula  

— 1 speluncaria . 


E. 


R.E. 


R. 

R. 

R. 


E. 


R. 

E. 


Localities. 


Observations. 


Kirilof. 

Santangulova,  distr.  of  Bielebei. 
Santangulova. 

Ropsen  (V.  Buch),  Kdnitz  (De 
chen),Schmerbach  (Quenstedt) 

Grebeni. 

Altenburg  near  Posneck 


Aff.  0.  crenistria 


This  shell,  which 
wehavenotseen 
is  said  to  have 
concave  ventral 


Strophalosia  spinifera.  King  (MS.)  , 


Brug. 

Sow.  Min.  Conch,  pi.  19-  f.  1,  2 ; Port- 
lock,  Rep.  Londond. p.  444.  pi.  32.  f.7. 

Lam. 

Schl.  De  la  Beche’s  Manual,  German  cdi 
tion,  p.  459. 


Conchifera  dimyaria, 

Solemya 

— biarmica  


nob.  Tab.  nost.  XIX.  f.  4 a,  b. 


AUorisrna  ... 
— elegans ... 
Osteodesma 
Kutorgana 


E. 


King  (MS.). 

King  (MS.). 

Deshayes. 
nob.  Tab.  nost.  XIX.  f.  9- 


E. 


Ludlow,  Ems,  DaunPriim,  Goth- 
land, I’okroi,  S. ; Berry,  Pome- 
roy, Eifel  D. ; Hardrow,  York- 
shire,'Tournay ; Vitegra,Dwina, 
Donets,  C. ; neighbourhood  of 
Bachmuth,  P. 

ralve.  It  mav  be 

R. 

Leptcena  l 

E. 

GI  iicksbrunn,  Eisenach,Kamsdorf, 

ITie  name  of  P. 

Ilinenau,  Ropsen,  Schmerbach, 

TCttfeafw*, given  in 

Humbleton,  Durham. 

1813  to  this  shell 
by  Schlotheira, 
was  previously 

used  in  1809  by 
Martin  for  ano- 

list-  Vaga , Kirilof,  KrasnoborsJc, 
Nikefur,  several  localities  in  the 
district  of  Bielebei . 

ther  species. 

E. 

R. 

Vise,  C. ; Arzamas,  Itsehalki, 
Kniaspaclova,  Ustlon  and  Svi- 
ask  near  Kasan,  Kliutziski, 
Kidash,  Nikefur,  Bchegulova, 

Metaftamak,  Grebeni,  P. 

PrniJ.i/nfvSf  with 

R. 

Bielagorskaia  near  Bachmuth.  f 

E. 

Humbleton  -1 

P.  horrescens  and 
subaculeatus . 

E. 

With  an  area  like 
that  of  the  pre- 
ceding. 

R.?E 

Wolsingham,  Co.  of  Durham,  Ty- 

The  Russian 

rone,  C. ; Thickley,  Clevelim 

specimen  ap- 

on  the  Tcheremsham,  P. 

proaches  to L.pa- 
rallela,  Phill. 

A very  doubtful 
body. 

E. 

R. 

Kniaspavlova  near  Barnukova 

Gorodok  on  the  Tcliussowaya 
Karla,  district  of  Bielebei. 

l 

. R.?E 

. Arzamas ; Humbleton. 

Arzamas,  Sergiesk,  Nikefur. 

beeS'Sy  Xn"d  qu^ted^n^h^G^af editionofDe  laBeche’s  Manual 

"t*  The  P.  rugosus  (Schl.),  anhquatus^( Sow.),  species  in  this  deposit 


as  found  in'  Ae^chsteiX  but  new  ai^  more  accurate  researches  have  proved  the  non- 
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Unio  

— umbonatus 

— indet.  spec. 

Axinus  


Genera  and  Species. 


— obscurus  . 

— parallelus. 


■ truncatus  .... 
Schlotheimi . 


— Rossicus 


6 — rotundatus 


parvus  

undatus  ... 
pusillus  . .. 

— minimus .... 

Nucula 

— Kazanensis 

— Vinti 


— septiferus  . 

Modiola 

— Pallasi  .... 


Area  

tumida  . 
— antiqua., 


— Kingiana  ... 

Mytilus 

— acuminatus 


costata  . 


modioliformis 

Pinna 

— prisca  


Monomyaria. 

Avicula  

— speluncaria  


— keratophaga. 


— antiqua 


Authors  and  References. 


Brug. 

Fischer,  1840,  Bull,  de  la  Soc.  desNat. 
de  Moscou,  p.  489;  Tab.nost.  XIX.f.10. 
Kutorga,  1842,  Verh.  M.  G.  St.  Petersb 
p.  27.  pi.  6.  f.  4 ; Unio  acuta.  Sow. 
Fisch.  loc.  cit. 

Sow.  partita.  Schizodus,  King  (MS.) 

Sow.  Min.  Con.  pi.  314 

King  (MS.)  


Palaeozoic  Systems. 


Sil.  Dev.  Carb.  Perm. 


King  (MS.) 

Cuculltea  id.  Geiuitz,  N.  Jakrb.  1841, 
p.  038.  pi.  11.  f.  6 j Tellinites  dubius, 
Schl.  Miin.  Ak.  vi.  pi.  6.  f.  4,  5;  Ga;a 
von  Sachsen,  p.  96. 
nob.  Tab.  nost.  XIX.  f . 7 a,  5. 

Brown,  Manch.  Trans,  vol.  i.  pi.  6.  f.  29. 

id.  ibid.  p.  05.  pi.  6.  f.  30 

id.  ibid.  pi.  6.  f.  31 

id.  ibid.  pi.  0.  f.  32 

(Lucina  minima)  id.  ibid.  pi.  6.  f.  33. 
Lam. 

nob.  Tab.  nost.  XIX.  f.  14 

King  (MS.)  Astarte,  Sedgw.  Trans,  Geol. 

Soc.  2nd  series,  vol.  iii.  p.  119. 

Linn. 

Sow.  M.C.  pi. 474.  f.  3 

(Miinst.)  Goldf.  pi.  122.  f.  8;  Myt.  stri 
atus,  Schl.  Miin.  Ak.  vol.  vi.  pi.  6.  f.3. 

nob.  pi.  XIX.  f.  11 

Linn. 

Mod. id. Sow. Geol. Tr.  2nd  ser.iii.p.  119; 
Myt,  Ilausmanni,  Gold!',  pi.  138.  f.  4 

King  (MS.) 

Lam. 

nob.  Tab.  nost.  XIX.  f.  16,  a — k 


(Area  costata)  Brown,  Manch. Tr.  vol 
pi.  vi.  f.  34 ,35 ; Pleurophorus  costatus. 
King  (MS.). 

Pleurophorus  modioliformis.  King  (MS.) 
Linn. 

Laspe,  Miinst.  1839,  Beitr.  heft  1.  p.45. 
pl.4.  f.  4 ; Gein.Gtea  von  Sachsen,  p.96. 

Lam. 

Quenst.  Wiegm.  Arch.  1835.  pi.  1.  f . 1 ; 
Gein.N.Jahrb.1841,  p.639 ; Gryphites 
id.  Schl.  ; A.  gryphseoides.  Sow.  Geol. 
Tr.  2nd  series,  p.l  19;  Omal.  d'H.Prec. 
Elem.  de  G.  1843. 

Quenst.  Wieg.  Arch.  1835,  p.  86 ; My- 
til.  keratoph.  Schl.  Miin.  Ak.  vi.  pi.  5. 
f.  2;  Goldf.  pi.  116.  f.  6;  Gein.  N. 
Jahrb.  1841,  p.  639  ; aff.  to  A.  lunu- 
lata,  De  Kon.  Gasa  von  Sachs,  p.  96. 
Miinst.  Goldf.  116.  f.  7;  non  Avic.  id. 
Goldf.  IRQ.  f.  9. 


Localities. 


R. 

R. 


E. 

E. 

E. 

E. 


R. 


E. 

E. 

E. 

R.?E. 

E. 

R. 

E. 


E. 

E. 

R. 

E. 


Karla,  district  of  Bielebei. 
Do.  do. 


Garfortli  near  Leeds. 

Coast  between  Shields  andSun 
derland. 

Humbleton. 

Eisenach,  Glucksbrunn,  Gera  .... 


Believing  that 
the  Axinus  of  the 
Magnesian  lime- 
stone differs  es- 
sentially from  the 
Axinus  angulatus 
of  the  London 
clay,  Mr.  King 
proposes  the 
newgenericname 
of  Schizodus. 


Itschalki,  Kliutziski  on  the  Volga ,, 
30  versts  below  Kazan,  Cleveline  li- 
on the  Tcheremsham. 

Newtown  near  Manchester. 

ibid.,  allied  to  E.  Schlotheimi  ? 
ibid. 

ibid.  Cleveline. 
ibid. 


R. 


R.  E 

E. 

E. 

R.?E. 

R.E. 

R.E. 


Sviask. 

Whitley,  Durham. 


Durham,  Humbleton. 

Glucksbrunn. 

Uchegulova. 

Humbleton,  Durham,  lower  beds 
at  Gera,  Schwarzfeld. 

Durham. 

Arzamas,  Itschalki,  Bamukova , 
Ustlan,  Kliutziski,  Sergiesk, 
J chistopol,  Ilchegulova,  Nikef ur, 
Grebeni,  7 chelpan,  Tchagestrova 
on  the  Dwina. 

1 tschalki ; Humbleton,Newtown  r 
near  Manchester,  Yorkshire,  J 
Neustadt '! 

Humbleton [ 

Gliicksbrunn,  Mcrzenberge  near 
Gera,  Neustadt. 


Roschitz,Kbnitz,Posneck,Gliicks- 
brunn ; Arzamas  ? 


Observations. 


Specimens  given 
by  M.  Geinitz 
have  convinced 
us  that  his  Cu- 
cnllcea  Schlot- 
eimi  had  such  a 
dental  apparatus 
as  is  seen  in  the 
Axinus  Rossicus, 
nob. 


Identical  with  the 
Cucullaia  sulcata , 
Geol.Tr.  2nd  ser. 
vol.  iii.  p.  119. 


Mr.  King  pro- 
poses the  new 
genus  Pleuropho- 
1 for  these  two 
fossils. 


Glucksbrunn,  Konitz,  Posneck, 
Kamsdorf,  Humbleton,  Ustlan, 
Kargala. 


Mala  Yaroslavetz,  Mary’s  Canal, 
C.;  Glucksbrunn,  Humbleton; 
Jioplova,  Kliutziski,  Pincga, 
Bamukova. 


According  to  Mr. 
King,  these  two 
shells  have  two 
well-defined  ad- 
ductor muscular 
impressions. 
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Avicula  Kazanensis  . 


■ sencea 
• inflata 


— Binneyi  . 

— discors  ... 

Gervillia 

— ? tumida 
ind.  spec. 

Pecten  

— pusillus... 


1 


1 


— Koksharofi  ... 

— indet.  species 

Spondylus 

— Goldfussii 


Ostrea  

— matercula . 
? pusilla.... 


MOLLUSCA. 
Gasteropoda. 

Melania 

— several  ind.  spec.  . 

Natica  

minima 


— ind.  spec.  ... 
Euomphalus  ... 

— planorbites 

Pleurotomaria 

— carinata  ... 


— penea  ... 

— nodulosa 


1 


Trochus 

— antrinus 

— lielicina.. 


Turbo  

— Mancuniensis 

— minutus  ...... 

— ind.  spec. 
Macrocheilus  ... 

symmetricus 

Loxonema 

— rugifera 


— ? Urei  . 


Turritella  ... 
— biarmica 


Murchisonia  .... 
subangulata . 

Rissoa  

— pusilla 


— Leighii  

— minutissima . 

— Gibsoni 

— obtusa  


Pal^ozoicSystems, 


Authors  and  References. 


nob.,  posted,  pt.  iii 

nob.,  posted,  pt.  iii 

Brown,  Manch.  Trans,  vol.  i.  p.  65.  pi.  6. 
f.  25,  26. 

id.  ibid.  pi.  6.  f.  27 

id.  ibid.  pi.  6.  f.  28 

Defr. 

King  (MS.) 

Gein.  N.  Jahrb.  1841,  p.  639.  pi.  11.  f.  2. 
Linn. 

Pleuronectes  pusillus,  Schl.  Miin.  Ak 
vi.  pi.  6.  f.  6. ; Lima  pusilla,  Quenst 
Wieg.  Arch.  1835,  p.  81. 

nob.,  posted,  pt.  iii 

Sow.  Geol.  Trans.  2nd  series,  iii.  p.  120 
Lam. 

Miinst.  1839,  Beitr.  heft  2.  p.  44.  pi.  4 
f.  3 ; Gein.  Gasa  von  Sachsen,  p.  96. 
Linn. 

nob.,  posted.,  pt.  iii 

King  (MS.) 


Sil.  Dev.  Carb.  Perm, 


Lam. 

Phill.  (MS.)  Geol.  Tr.  2nd  s.  vol.  iii.  118 
Adanson. 

Brown,  Manchester  Trans,  vol.  i.  pi.  6 
f.  22,  23,  24. 

Allied  to  the  preceding 

Sow. 

Miinst.  (Collect,  of  Dr.  Schmidt  at  Jena) ; 

Gein.  Gaea  v.  Sachsen,  p.  94. 

Defr. 

Phill.  G.  Yorks,  ii.  pi.  15.  f.  1.  ; Helix 
id.  Sow.  Min.  Conch,  pi.  10. 
nob.,  posted,  pt.  iii 


King  (MS.). 


Linn. 

Schl.  Miin.  Ak.  pi.  7.  f.  6.  (Trochilites) . 
Trochil.helic. Schl . ; Quenst. Wiegm . A rch 
1835  ; Turbo  hel.  Gein.  Jahrb.  1841,  p. 
638;  Troch.  id.  Gein.  Gaea  v.  Sach.95. 
Linn. 

Brown,  Manch.  Tr.  vol.  i.  pi.  6.  f.l,  2,  3. 

Brown,  ibid.  pi.  6.  f.  4,  5 

Gein.  Gaea  v.  Sachsen,  p.  95 

Phill. 

King  (MS.)  

Phill. 

Phill.  Pal.  Foss.  pi.  38.  f.  188  ; Melania, 
id.  Pli.  Geol.  Yorks.,  ii.  pi.  16.  f.  26 
Turritella  Urei,  Flem.  Brit.  Anim.  p.  305. 

Ure  Ruth.  pi.  14.  f.  7. 

Lam. 

Kutorga,  Verh.  M.  G.  St.  Petersb.  1842, 
p.  28.  pi.  6.  f.  3. 

D’Arch.etDeV.,Bul.S.G.deFr.xii.p.l54. 

nob.,  posted,  pt.  iii 

Frdminville. 

Brown,  Manchester  Trans,  vol.  i.  p.  63 
pi.  G.f.  6,  7,8. 

Brown.Man.Tr  vol.i.p.63.pl.6.f.9, 10,11 

id.  ib.  pi.  6.  f.  12,  13,  14 

id.  ib.  pi.  6.  f.  15,  16,  17 

id.  ib.  pi.  6.  f.  19,  20,  21 


E. 


R. 

R. 

E. 

E. 

E. 

E. 

E. 

E. 


R. 

E. 

E. 


R. 

E. 


E. 

E. 

R. 

E. 

E. 

R. 


E. 

E. 


E. 

E. 

E. 

E. 

E ? 

E.? 

R. 

R. 

E. 

E. 

E. 

E. 

E. 


Ustlon  near  Kazan,  Sergiesk  . . 
Ustlon  near  Kazan,  Arzamas. 
Newtown  near  Manchester. 


ibid. 

ibid. 


Localities. 


Observations. 


Allied  to  A.  spe- 
luncaria. 


Humbleton. 

Altenburg,  Sommeritz,  etc. 
Gliicksbrunn,  Humbleton. 


Shidrova. 

Humbleton. 

Ropsen  near  Gera  ; Corbusen. 


Itschalki 

Coast  between  Shields  and  Sun 
derland. 


Hawthorn  hive,  Durham. 
Newtown,  Humbleton. 
ItschalJci,  Ilchegulova. 
Kamsdorf. 


When  we  dis- 
covered it,  this 
Ostrea  was  the 
most  ancient  ex 
ample  known  of 
the  genus ; but 
whilst  we  write, 
M.  de  Koninck 
has  discovered 
another  species 
in  the  Carboni- 
ferous limestone 
of  Belgium. 


Settle,  Yorkshire  ; Castlelsl.,  Ire- 
land, C.;  Humbleton,P.(Kiog). 
Arzamas,  Kliutziski,  Meteftamak 
on  the  Dioma. 

Humbleton. 


Gliicksbrunn 

ibid.,  Altenburg. 


This  shell  seems 
to  be  a Pleuro- 
tomaria. 


Newtown,  Humbleton. 

Newtown. 

Saara,  Zehma,  Sommeritz  near 
Altenburg. 

Humbleton. 

Brushford,  D.;  Otterbum,  Valdai, 
C.;  Humbleton?  (KingMS.).P. 
Lanarks  C.  ; Humbleton  ? (King 
MS.),  P. 

District  of  Bielebei,  Itschalki. 


Itschalki,  Arzamas,  Kliutziski . 

Tchistopol,  Nikefur. 

Newtown  near  Manchester. 

Newtown  near  Manchester. 

ibid. 

ibid. 

ibid.  Silksworth,  Co.  of  Durham, 


Small  and  coni, 
cal. 
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Genera  and  Species. 

Atjthobs  and  References. 

Pal^ozoicSystems 

Localities. 

Observations. 

Sil. 

Dev 

Carb 

Perm 

Cephalopoda. 

Linn. 

1 

Gein.  N.  Jahrb.  1841,  p.  637.  pi.  11.  f.  1 
id.  Gsea  v.  Sachsen,  p.  95. 
nob 

Gera,  Ilmenau. 

2 

— ind.  spec 

iii. 

Perhaps  a frag- 
ment of  Cyrtho- 

Shidrova  on  the  Dwina -j 

3 

Ammonite?  (fragment). 

Sow.  Geol.  Tr.  2nd  ser.  iii.  p.  118 

R.  ? 

L 

ceras. 

'This  fragment  be- 
longs  to  a Nau- 
tilus (King.) 

ANNELIDA. 

Linn. 

Geinitz,  N.  Jahl-b.  184  1 n fias  • irl  <4  inn 

1 

— ind.  spec 

E. 

E. 

2 

— traces  of  Serpuia 

v.  Sachs,  p.  95. 

Sow.  Geol.  Trans.  2nd  Ser.  vol. iii.  p.  118 
Mull. 

Kutorga,  Beitr.  z.  Kenntn.  des  Kupfers 
der  Ural,  1838,  p.  22.  pi.  4.  f.  1,  2,  3. 

Corbusen,  Altenburg. 

Humbleton ; coast  between  Shields 
and  Sunderland. 

CRUSTACEA. 

1 

— oculatus  

R. 

Government  of  Perm. 

1 

— ind.  spec 

nob 

Rapolnaia  near  the  river  Sylva 
Akbash  near  Bugulma  ; Vias- 
niki. 

PISCES. 

Placoides. 

Miinst. 

1 

— angulata  

Miinst. Beitr. heft  1. 1839,  p.  40  & 1 14.pl 

E. 

E. 

E. 

Gliicksbrunn,  Eisleben,  Riechels- 
dorf. 

2 

— bituminosa  

4.  f.  1,  2 ; id.  heft3.  pi.  3.  f.  5 ; Kurtze, 
Comm.  [).  20 ; Gsea  v.  Sachsen,  p.  95. 
Miinst.  heft  1.  p.  110;  Schl.  Nachtr.2nd 

Trilobites  bitumi- 
nosus  (Schl.)var. 
of  the  J.  angu- 
lata (Geinitz). 

3 

— dictea  

part,  pi.  22.  f.  9 ; Gaea  v.  Sachsen. 
Miinst.  heft  1.  1842,  heft  5.  p.  39.  pi.  15. 
f.  10-16. 

Rieclielsdorf. 

Dictea  

1 

— striata  

Miinst.  Beitr.  heft  3.  p.  124.  pi.  3.  f.  1. 
f.  1 & 2.  pi.  8.  f.  3—10  j id.  1842.  heft 
5.  p.  51  ; Acrodus  larva,  Agas.  vol.  3. 
pi.  22.  f.  23 — 25 

Riechelsdorf,  Thalitter. 

-1-j. 

1 

Wodnika  

— striatula  

Miinst. 

Miinst.  Beitr.  heft  0.  p.  48.  pi.  l.f.  1 a—d. 

E. 

tea  Humboldti 

Miinst. 

(Miuisl.)  an  ad- 
ditional species? 

1 

— lati-pinnatus  

Miinst.  Beitr.  heft  6.  p.  50.  pi.  1.  f.  2 ... 
Miinst. 





E. 

Riechelsdorf. 

1 

— macrocephalus 

Miinst.  Beitr.  heft  6.  p.  52.  pi.  14.  f.  1. 

Agass. 

Miinst.  Beitr.  heft  3.  1840,  p.  123.  pi.  3. 

Riechelsdorf. 

Strophodus  



1 

— arcuatus  

E. 

Riechelsdorf. 

Acrodus 

f. 7.  pi.  8.  f.  11.  heft  6.  p. 50.  pl.l.f.  3. 
Agass. 

Vliinst.  Beitr.  heft  3.  pi.  8.  f.  5.  pi.  3 et 
4.  f.  6. 

Ag- 

Ag.  3.  p.  177 

1 

— Althausi  

E. 

ibid. 

Gyropristis  

1 

— obliquus  

E_ 

Ganoides. 

Pakeoniscus  

Agass. 

Ag.Poiss.Foss.v.2.  p.GG . pi.  1 1&  12 ; Germ. 

1 

— Freieslebeni 

E. 

E. 

Ardwick,  C. ; Mansfeld,  Hessia. 

] 

According  to  M. 
Germar  his  P. 
megacephalus  ? 
may  be  a variety 
i>f  this  species 
with  a large  de- 
pressed head. 

2 

— macropomus 

Verst,  d.  Mansf.  p.12.  f.9-14  ; Kurtze, 
Commentatio,1839,  p.12;  Knorr.1755, 
pi.  17-19;  Synon.  Ichthyolithus  Eisle- 
benensis,  Palseothrissum  aequilobum, 
Huot;  Palaeot.  blennioides,  Holl. ; Aci- 
penser  bitumiuosus.  Germ.  ; Palaeon. 
Freieslebeni,  Blaiuv.;  Palaeot.  macro- 
cephal.,  Blainv. ; Clupea  Lametherii, 
Blainv. 

\g.  Poiss.  Foss.  v.  2.  p.  81.  pi.  9,  f.  o,  7. 

3 

— magnus 



hi. 

E. 

E. 

Mansfeld. 

E.  Thickley  ; Ferry  Hill,  Co.  of 
Durham. 

4 

— comtus 

Verst,  p.18;  Kurtze,  Comm.  p. 13. 
\g.v.2.  p.97.  pi.  10  b.  f.  1-3  ; Paleot.  mag- 
num,  P.  macrocephalum  Blainv.  Geol. 
Tr.  2nd  ser.  iii.  pi.  8.  f.  1,  2.  pi.  9.  f.  2. 
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10 — lepidurus  ....... 

Vratislaviensis. 


Palseoniscus  elegans . 
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Authors  and  References. 


— glaphyrus 

— longissimus  

macrophthalmus 

— Tchef  kini*  


— catopterus  . 

Tetragonolepis 

— Murchison! 
Platysomus  ... 

— gibbosus  ... 


— rhombus 


PaljeozoicSystems. 


Sil.  Dev.  Carb.  Perm. 


— macrurus  . 


— parvus  . 

— striatus . 


— intermedius 


Ag.  2.  p.  95.  pi.  10  b.  f.  4,  5 ; Palseot.  id 
Sedgw.  tieol.Tr.  2ndser.  iii.  pi.  9-  f.  1 

Ag.  2.  p.  98.  pi.  10  c.  f.  1,  2 

Ag.  Poiss.Foss.  2.  p.  100.  pi.  10  c.  f.  4. 

Ag.  2.  p.  99.  pi-  lOc.f.  3 

Fisch.  Bull.  Nat.  de  Moscou,  18+2,  pi.  4 

Ag.  2.  p.  64.  pi.  10.  f.  3,  7,  8,  9 

Ag.  v.  ii.  p.  60.  pi.  10.  f.  1,  2,  4,  5,  6 ... 

Ag.  Poiss.  Foss,  and  Proc.  Geol.  Soc. 

vol.  ii.  p.  206. 

Fisch. 

Fisch.  Bull,  de  Moscou,  1842,  p.  463  ... 
Ag. 

Ag.  2.  p.  164.  pi.  15;  Germ.\erst.  d.  M 
p.25 ; Kurtze.Comm.  p.22;  Stromateus 
gibbosus,  Blainv.  ; Strom,  angulat.. 
Germ.;  Rhombus  diluvian.,  Wolfarth. 
Ag.  2.  p.  107.  pi. 16  ; Genu.  1.  c.  p.  26  ; 
Ivurtze,  p.2+  ; Knorr,  p.  1.  pi.  20.  f.l ; 
Stromateus  major,  Blaiuv. ; Strom. 
Knorri  Germ. ; Rhombus  diluv.,  Wol 
farth. 

Ag.  2.  p.  170.  pi.  18.  f.  1,  2 ; Geol.Tr. 

2nd  ser.  iii.  pi.  12.  f.  1,  2. 

Ag.  2.  p.  170.  pi.  18.  f.  3;  Geol.  Tr.  1st 
ser.  iv.  pi.  2. 

Ag.  2.  p.  168.  pi.  17.  f.  1-4  ; Geol.  Tr 
2nd  ser.  iii.  pi.  12.  f.  3,  4 ; Uropteryx 
striatus  (Walchner.). 

Munst.  Beitr.  heft  5.  1842,  p.  43 


— Althausi  Munst.  ibid.  p.  44.  pi.  5.  f.  2. 


— Fuldai 
Dorypterus  . . 
Hoffmanni 


Acrolepis  

— Dunkeri 


• exculptus . 


— Sedgwicki. 


Munst.  ib.  p.  45.  pi.  6.  f.  1 

Munst. 

Germ.  Munst.  Beitr.  1842,  heft  5.  p.  34. 

pi.  14.  f.  4. 

Ag. 

Paheon.  Dunkeri,  Germ.  Verst,  d.  Mansf. 
p.  19.  f.  1-5  ; Kurtze,  Comm.  pi.  1 ; 
Munst.  Beitr.  heft  5.  p.  40 ; Acr. 
asper,  Ag.  Jahrb.  1841,  p.614;  id.  Gaea 
v.  Sachsen,  p.  94. 

Gein.  Gsea  v.  Sachsen,  p.  9+  ; Pal.  ex- 
culptus. Germ.  loc.  cit.  p.  21.  f.  6—8  ; 
Kurtze,  ib.  p.  19-  pi-  2 ; Munst.  Beitr 
heft  5.  p.  42.  pi.  6.  f.  2. 

Ag.2.  p.  1 l.pl.  52  ; Geol.Tr.  2nd  ser.  iii. 
pi.  3.  f.  3. 

Munst.  Beitr.  heft  5.  p.  40 

Miinst.  Beitr.  heft  5.  p.  41 

Munst.  Beitr.  heft  5.  p.  41 

Ag. 

Ag.  2.  p.  10.pl.  54,  55  ; Germ.  Verst,  d 
M.  p.  22  ; Kurtze,  Comm.  p.  25  ; Esox 
Eislebensis,  Kruger;  Munst.  Beitr. 
heft  5.;  p.  48.  pi.  5.  f.  1. 

Ag.  2.  p.10.  pl.53  and  53  a. ; Geol.Trans 
2nd  ser.  iii.  pi.  10,  11  ; Nemoptery* 

mandibu laris  and  Sauropsis  Scoticus 
(Walchn.). 

Miinst. 

Miinst.  Beitr.  heft  5,  1842,  p.  47.  pi.  15 
f.  7. 

Ag. 

— granulatus  'Ag.  2.  pi.  62 

H assise iMiinst.  Beitr.  heft  5.  p.  49 


— angustus  .... 

— giganteus  . . . . 

— intermedius 
Pygopterus  ... 

— Humboldti 


• mandibularis 


Globulodus 
elegans . 


Coelacanthus. 


E. 

E. 

E. 

R. 

R.E. 

E. 

E. 


Localities. 


E.  Thickley  ; Midderidge,  Co.  of 
Durham. 

E.  Thickley  ; Ferry  Hill. 

Ferry  Hill. 

E.  Thickley. 

District  of  Bielebei,  Steppe  of 
Kargala. 

Scharfeneck,  county  of  Glatz ; Ot- 
tendorf,  Silesia. 

Neudorf,  Ruppersdorf,  Silesia. 


Observations. 


Rhone  Hill,  Ireland., 


R.  Troitsk. 


E. 


E. 


E. 

E. 

E. 


Mansfeld. 


Mansfeld. 


E.  Thickley. 

Low  Pallion,  Durham. 

Whitley  ; Durham  (Sedqw.),  East 
Thickley. 


JWe  consider  the 
RedSandstone  of 
Rhone  Hill  to  be 
the  equivalent  of 
the  above-men- 
tioned Silesian 
rock. 


E. 

liechelsdorf. 

E. 

bid. 

E. 

bid. 

E. 

Mansfeld. 

E. 

Mansfeld,  Eisleben,  Riechelsdorf. 

E. 

Mansfeld,  Schmerbach. 

E. 

Ferry  Hill,  Riechelsdorf. 

Riechelsdorf. 

E. 

Riechelsdorf. 

E. 

Riechelsdorf. 

E. 

Mansfeld,  Riechelsdorf,  Neuders- 

The  genera  Aero- 

hausen,  Gliicksbrunn. 

lepis  and  Pygo- 
pterus are  of  the 
Sauroid  family, 

E. 

Ferry  Hill. 

Ag.  The  Globu- 
lodus is  of  the 
Pycnodontes 
fam.,Ag.,and  the 
Coelacanthus  of 

E. 

Riechelsdorf. 

the  Ccelacanthes 

fain.  Ag. 

E. 

Ferry  Hill. 

E. 

* Three  species,  very  probably  belonging  to  this  genus,  were  found  in  the  Steppe 
the  Corps  des  Mines  at  St.  Petersburgh. 


of  Kargala  near  Orenburg,  and  are  now  in  the  collection  of 
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Authors  and  References. 

PalasozoicSystems. 

Localities. 

Sil. 

Dev. 

Carb. 

Perm. 

Saurians. 

Protorosaurus  

Herm.  v.  Meyer. 

— Speneri 

id.  in  Munst.  Beitr.  heft  5.  p.  1.  pl.8.  f.  1 ; 



E. 

Mansfeld,Gliicksbrunn,  Eisleben. 

Monitor  antiquus,  Holl ; Mon.  Foss,  de 

Thur.  Cuvier;  Miscell.  Berolinensia, 

1710,  p.  99|;  Link  Act.  Erudit.  Lipsiae, 

1718,  pi.  1 1 ; Gein.  Gsea  v.  Sachs,  p.93. 

Thecodontosaurus 

Riley  and  Stutchb. 

— antiquus  

E. 

Redland  near  Bristol. 

Palseosaurus  

Riley  and  Stutchb. 

cylindrodon 

Rilev,  Geol.  Tr.  2ndser.  v.  pi.  29.  f.  4... 

E. 

ibid. 

— platyodon 

E. 

ibid. 

Rhopalodon  

Fisch. 

— Vangenheimi  

Fisch.Bull.  Soc.  d.  Moscou,1841,  p.  460. 

R. 

pi.  7. 

( Bielebei ). 

Brithopus  

Orthopus  

primsevus  1 Kutorga  Beitr.zurKenntn. 

1 

R. 

Syodon  

biarmicum  J Ural,  1838. 

J 

Observations. 


These  3 genera 
require  further 
examination. 


RECAPITULATION  OF  THE  FAUNA  OF  THE  PERMIAN  SYSTEM  IN  EUROPE. 


Classes. 

Genera. 

Total  Number  of  Species 
in  Europe. 

Species  exclusively  peculiar 
to  the  Permian  System  in 
Europe. 

Species  found  in  older 
formations. 

Species  found  in  Russia. 

a. 

Peculiar 
to  that 
country. 

b. 

Previously  found  elsewhere. 

a'. 

In  the  Permian 
and  older  for- 
mations. 

b’. 

In  the  Permian 
beds  ex- 
clusively. 

In  older  forma- 
tions exclu- 
sively. 

Polyparia  

7 

16 

13 

2 

3 

i ? 

2 

Echinodermata 

2 

2 

1 

1 

Conchifera,  Ord.  Brachiopoda ... 

7 

30 

20 

10 

8 

3 

4 

5 

Ord.  Dimyaria 

10 

26 

26 

8 

3 

Ord.  Monomyaria ... 

5 

16 

15 

1 

4 

3 

Mollusca,  Ord.  Gasteropoda 

11 

22 

19 

3 

3 

Ord.  Cephalopoda  .... 

1 

3 

3 

... 

i 

Annelida 

1 

2 

2 

Crustacea 

2 

2 

2 

2 

16 

43 

42 

1 

2 

4 

5 

5 

1 

Total  

66 

166 

148 

18 

32 

3 or  4 

12 

5 

We  much  regret  that  this  table  has  been  drawn  up  without  the  benefit  of  the  long-promised  assistance  of  Professor  Agassiz.  His  observa- 
tions on  a few  of  the  Permian  ichthyolites  of  Russia  which  we  submitted  to  him,  may  increase  the  number  in  that  class  of  fossils. 


SECONDARY  ROCKS. 


JURASSIC  OR  OOLITIC  SYSTEM. 

CHAPTER  XI. 

Jurassic  System  of  Russia. — Range  and  uniformity  of  Composition  of  the  lower  Divi- 
sion, from  the  Northern  Sea  to  the  Lower  Volga.— Basins  of  the  Middle  Volga, 
the  Oka,  and  the  Moskwa. — Iron  Sands  and  Grits  with  Plants  in  Russia  and 
Poland  compared  with  their  equivalents  in  England.  —Large  Basin  of  the  Lower 
Volga,  Simbirsk,  Saratof,  fyc. — Jurassic  Rocks  of  Orenburg,  and  their  peculiar 
mineral  aspect. — Upper  Division  of  the  Group  on  the  river  Donetz  in  Southern 
Russia,  and  at  Cracow  in  Poland. — The  whole  of  the  Jurassic  Rocks  of  Russia 
on  the  parallel  of  the  Oxford  Clay,  Calcareous  Grit  and  Coral  Rag  of  England, 
or  “ Terrain  Oxfordien”  of  France. — Suppression  of  the  Trias,  Lias,  and  Lower 
Oolite  in  Russia. — Occurrence  of  the  Oxford  Formation  in  Asia  and  Africa. — 
Conclusion. 

Throughout  the  Paleozoic  series  of  which  we  have  just  taken  leave,  there 
exists,  as  has  been  shown,  a vast  succession  of  deposits,  which,  covering  an  enor- 
mous superficies,  are  linked  on  to  each  other  by  regular  transitions  and  organic 
contents.  Far  different  is  the  system  which  next  presents  itself  upon  the  surface 
of  Russia.  Occurring  at  remote  intervals  only,  the  strata  immediately  oveilying 
the  red  formation  last  described,  contain  a class  of  organic  remains  entirely  distinct 
from  any  hitherto  named,  and  occupy  isolated  basins,  patches,  or  stripes,  the 
beds  of  which  have  no  natural  connection  with  the  deposits  beneath  them.  As 
the  rocks  of  these  countries  are  less  disturbed  than  those  of  any  portion  of  the 
globe  which  geologists  have  examined,  and  as  the  Palaeozoic  series  is  complete, 
we  were  at  first  naturally  induced  to  look  also  for  a full  succession  of  secondary 
deposits,  similar  to  that  with  which  we  were  acquainted  in  other  countries.  In 
vain  however,  we  sought  for  fine  escarpments,  like  those  of  our  oolites  in  En- 
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gland  and  the  north  of  France,  with  valleys  of  clay  and  lias.  In  their  place  we 
found  low  masses  only  of  slightly  coherent  shale,  with  sands  and  concretions ; 
which  being  superposed  to  the  Palaeozoic  rocks,  and  containing  Ammonites  and 
Belemnites,  clearly  belonged  to  some  member  of  the  great  secondary  division  of 
deposits. 

In  our  first  exploration  of  the  Volga  below  Kostroma,  where  such  Ammonite 
beds  occur,  we  were  indeed  disposed  to  refer  some  of  them  to  the  Lias,  because 
we  were  then  led  to  think  (as  previously  stated,  p.  179),  that  the  red  deposits  in 
that  neighbourhood  might  represent  the  Keuper  of  Germany  and  France.  More 
extended  researches,  however,  induced  us  to  adopt  other  views  ; for  whilst  we 
could  obtain  no  sort  of  proof  that  any  of  the  red  deposits  in  question  belonged  to 
the  Trias,  so  we  found  distinct  evidence,  that  the  overlying  strata  of  which  we  are 
now  treating,  though  resembling  the  Lias  in  mineral  character,  were,  in  fact,  by  their 
organic  remains,  the  representatives  of  the  Oxfordian  or  middle  oolite. 

All  these  detached  masses  of  Jurassic  (Oxfordian)  strata  have  a surprising  uni- 
formity of  character,  whether  found  near  Moscow,  on  the  Oka,  on  the  Lower  Volga, 
or  in  the  remote  district  of  Ust  Sisolsk,  in  the  government  of  Vologda.  To  these 
districts,  examined  by  ourselves  in  the  years  1840  and  1841,  we  may  add  three  still 
more  distant  and  northern  tracts,  where  strata  of  the  same  character,  and  containing 
the  same  fossils,  have  been  discovered  through  the  enterprize  of  Major  Strajevski, 
an  officer  ol  the  Imperial  School  of  Mines,  by  M.  Ruprecht,  the  botanist,  and  since 
we  left  the  country,  by  Count  Keyserling,  our  own  associate.  The  first  of  these  is  on 
the  east  flank  of  the  North  Ural,  inN.  lat.  64°,  and  on  the  banks  of  the  little  rivers 
Tchol  and  Tolya ; the  latter  in  N.  lat.  68°,  on  the  shores  of  the  White  Sea,  east  of 
Mezene  (see  Map).  The  third  is  in  the  depression  by  which  the  great  river  Petchora 
passes  to  the  Icy  Sea,  and  has  been  made  known  to  us  whilst  we  write  by  Count 
Keyserling,  who  in  the  past  summer  (1843)  led  an  expedition  into  those  wilds,  in- 
habited only  by  Samoyedes,  and  which  were  previously  an  entire  blank,  even  upon  all 
Russian  maps.  We  shall  hereafter,  as  well  as  in  our  Introduction,  point  out  the 
agreement  of  the  general  succession  in  this  northern  region  with  the  strata  in  other 
parts  of  Russia.  Of  the  Jurassic  deposit  which  now  concerns  us.  Count  Keyserling 
thus  speaks  : — “ It  is  a widely  spread  and  low  formation  in  the  north,  which  forms 
the  ‘ tundra  ’ or  mosses,  and  occurring  in  all  the  depressions  of  the  more  ancient 
rocks,  occupies  extensive,  marshy,  wooded  tracts.  It  is,  for  the  most  part,  com- 
posed of  grey  or  black  clay,  with  calcareo-arenaceous  concretions,  disposed  along 
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the  lines  of  bedding,  and  is  rich  in  Ammonites  and  Belemnites.  Towards  the 
base  of  the  formation  only,  are  found  some  continuous  beds  of  an  impure  are- 
naceous limestone.  As  far  as  I can  determine  the  fossils,  they  seem  to  me  all  to 
belong  to  the  middle  Jura  ( Terrain  Oxfordien).  The  Belemnites  excentricus,  and  the 
forms  which  approach  that  species,  such  as  B.  Puzotianus,  B.  Beaumontianus,  are 
the  most  frequent  remains.  On  the  river  Cisola  I also  found  the  rib  of  a 
Saurian 

To  demonstrate,  however,  the  truth  of  our  statement,  that  the  Palaeozoic  depo- 
sits are  at  once  succeeded  by  strata  of  the  age  of  the  Oxford  formation,  we  now 
pass  to  the  detailed  desci’iption  of  these  Jurassic  masses,  in  the  chief  tracts  where 
we  examined  them  daring  the  years  1840  and  1841. 

Jurassic  Basin  of  the  Middle  Volga. — We  will  first  describe  the  strata  of  this  age 
which  occur  midway  upon  the  course  of  the  Volga,  because  being  there,  as  we 
believe,  incumbent  on  rocks  of  less  antiquity  than  in  the  other  part  of  Central 
Russia,  in  which  we  could  detect  a junction,  an  ascending  series  might  be  best 
looked  for,  which,  if  any  such  passage  existed,  would  show  the  connection  between 
the  Paleozoic  and  secondary  formations.  To  the  east  of  Kostroma  the  V olga 
winds,  as  already  described  (p.  178),  through  masses  of  red  sandstone  and  marl, 
which  we  are  unable  to  separate  from  the  Permian  system.  In  the  greater  part 
of  this  tract,  the  substrata  are  obscured  by  a thick  cover  of  detritus,  which 
is  chiefly  composed  of  the  regenerated  materials  of  the  adjacent  red  rocks.  But  at 
about  eight  versts  north-west  of  the  village  of  Crasnoe  Pojeni,  deep  red  and  finely 
laminated  beds  with  geodes  of  harder  marlstone,  to  which  allusion  has  been 
already  made,  are  seen  to  rise  upon  the  right  bank  of  the  Volga  to  the  height  of 
thirty  feet  above  the  stream.  These  beds  are  surmounted,  and  as  it  then  appeared 
to  us,  in  perfect  conformity,  by  dark-coloured  (greenish  black)  clay,  in  which 
occur  small  crystals  of  selenite  and  concretions  of  indigo-blue,  argillaceous  lime- 
stone. In  the  clay  or  shale,  which  is  in  absolute  contact  with  the  red  rocks,  we 
observed  but  few  organic  remains,  though  a large  Belemnite  was  abundant.  In 
other  beds,  however,  which  occur  at  intervals  along  the  banks  of  the  river,  we 
found  the  Ammonites  cordatus  (Sow.),  Turbo  muricatus  (Sow.),  with  several  species  of 
Belemnites,  including  the  B.  absolutus  (Fischer),  which  M.  D’Orbigny  has  idem 
tified  with  a species  found  in  Oxford  clay  at  the  Vaches  Noires  in  Normandy1  2. 

1 Letter  of  Count  Keyserling  to  Mr.  Murchison,  6th  hjovember  1843.  (See  Map.) 

» The  new  species  of  Belemnites  will  be  described  by  M.  D’Orbigny  in  the  Third  Part  of  this  work. 
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Seeing  (in  1840)  the  conformable  junction  of  these  dark-coloured  strata  with  the 
inferior  red  beds  at  Pies,  and  thinking,  when  on  the  spot,  that  one  of  the  Gryphae 
was  not  the  G.  dilatata , but  rather  the  G.  MacCullochii  of  the  Lias,  we  were  then 
disposed  to  believe,  that  these  strata  might  represent  both  the  Keuper  and  Lias. 
We  mention  this  fact  to  show  how  extremely  difficult  it  is  to  decide  from  an  iso- 
lated case  and  one  or  two  fossils,  upon  what  may  be  termed  conformity  of  suc- 
cession, particularly  in  a country  where  the  strata  are  apparently  horizontal,  and 
are  to  a great  extent  unsolidified.  In  all  those  tracts,  indeed,  where  the  oscilla- 
tions of  the  land  have  been  of  such  a nature  as  to  leave  the  strata  in  positions 
more  or  less  horizontal,  it  is  evident,  that  the  observer  cannot  expect  to  detect 
much  appearance  of  unconformity  in  the  planes  or  surfaces  of  any  strata  which 
happen  to  be  in  collocation,  even  though  they  have  been  deposited  at  very  different 
epochs.  When  such  junctions,  however,  occur,  he  may  reasonably  look  for  the 
effects  of  abrasion  on  the  lower  of  the  two  sets  of  dissociated  strata,  whether 
by  the  action  of  former  waters,  or  by  other  denudations  to  which  the  earlier  beds 
were  subjected  before  the  succeeding  strata  were  accumulated.  We  did  not,  in- 
deed, descend  the  Volga  from  Pies  by  Kineshma  to  Juriavetz,  without  observing 
decided  proofs  of  such  a condition  of  things.  We  found,  in  fact,  that  instead 
of  occupying  a regular  overlying  platform,  the  Ammonite  and  Belemnite  shales, 
of  whose  exact  age  we  were  at  first  in  doubt,  occurred  at  different  levels,  some- 
times on  the  higher  part  of  the  cliff,  at  other  places  in  depressions,  and  even  de- 
scending beneath  the  waters  of  the  stream,  as  represented  in  this  woodcut,  in 
which  a marks  the  underlying  red  strata,  b the  Jurassic  beds,  and  x the  general 
cover  of  drift. 


34. 


a 


We  saw  therefore,  in  the  general  contour  of  these  shales  and  the  various  strata 
of  red  marl  and  sand  on  which  they  repose,  exactly  the  same  relations  as  those 
which  occur,  between  the  beds  containing  the  same  fossils  near  Moscow,  and  the 
carboniferous  limestone  upon  which  they  there  lie.  In  fact,  the  woodcut  which 
has  already  been  given,  p.  80,  explains  a similar  case  ; though  the  underlying  rocks 
at  Moscow  are  of  older  age  than  those  upon  the  Volga.  The  Ammonite  and 


This  woodcut  relates  to  about  thirty  miles  of  country  in  horizontal  extension. 
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Belemnite  shale  of  the  Volga  having  no  stratigraphical  connection  with  the  inferior 
strata,  it  follows  necessarily,  that  their  age  can  be  determined  by  their  fossil  contents 
only.  Between  Pies  and  Kineshma,  the  black  shale  is  surmounted  by  thin  couises 
of  a ferruginous,  concretionary  marlstone,  in  the  form  of  a rude  oolite,  passing  here 
and  there  into  a compact  rock,  and  exposing  on  the  whole  a thickness  of  about 
fifty  feet.  At  Kineshma,  these  marlstone  beds  disappearing,  the  black  pyritous 
shale  alone  occupies  the  clift’  in  a thickness  of  about  thirty  or  forty  feet.  Wherever 
we  detected  these  beds  of  shale,  whether  upon  the  Volga  or  upon  its  tributary  the 
Unja,  the  banks  of  w'hich  we  examined  in  a journey  from  Ustiug-Veliki  by  Nikolsk 
to  Kostroma,  we  found  that  they  were  characterized  by  the  same  organic  remains. 

Near  Makarief,  on  the  Unja,  the  shales,  more  bituminous  than  upon  the  Volga, 
and  equally  reposing  upon  red  marl  and  sand,  are  loaded  with  a vast  profusion  of 
flattened  and  iridescent  Ammonites,  chiefly  the  A.  cordatus  and  A.  virgatus,  asso- 
ciated with  Belemnites,  all  of  them  characteristic  fossils  of  the  Oxford  oolite  and 
clay.  The  same  forms  of  Ammonites  and  the  same  Belemnites  in  abundance  were 
observed  at  various  spots  along  the  Volga,  and  with  them  we  also  found  the  Gryphaa 

dilatata. 

Jurassic  Basin  of  the  Oka. — On  the  banks  of  the  river  Oka,  at  Oksevo,  the  first 
post  station  north  of  Jelatma,  in  the  government  of  Vladimir,  we  met  with  a strong 
ledge  offossiliferous  Jura  rocks.  The  lowest  beds  visible  consist  of  black  pyritous 
shale  containing  the  Grypheea  dilatata,  with  Belemnites.  Intercalated  with  these 
strata  are  spheroidal  concretions  of  calcareous  sandstone,  occasionally  two  to  three 
feet  long,  which,  when  split  up  by  the  peasants  as  flagstones  for  their  doorways, 
expose  micaceous  surfaces.  The  overlying  masses  consist  of  numerous  concretions 
of  yellowish,  marly  sandstone,  and  the  whole  are  conformably  surmounted  by  fer- 
ruginous sands  with  concretions  of  ironstone.  In  these  upper  strata  we  did  not 
observe  organic  remains ; but  by  the  analogy  of  similar  beds  near  Jelatma  and 
Moscow,  of  which  we  are  about  to  speak,  we  believe  they  belong  to  the  group 

in  question.  . 

The  best  natural  sections  of  these  strata  are  laid  hare  in  several  deep  ravines  on 

the  left  bank  of  the  Oka,  four  versts  above  Jelatma  and  near  the  village  of  Inkino. 
Here  as  in  the  adjacent  tracts,  the  superficial  cover  of  detritus  is  very  thick,  but 
wherever  this  matter  has  been  removed  by  falls  of  the  cliff,  as  represented  in  the 
annexed  woodcut,  we  met  with  the  following  beds  in  ascending  order,  and  occupying 
a thickness  of  about  120  feet. 


234 


SECTION  AT  INKINO  ON  THE  OKA. 


a.  Sliale  and  sands,  b.  Black  shale,  with  calcareous  concretions  and  fossils,  c.  Thickly  laminated  sandy  marl 
and  greensand,  d.  Dark  shale,  e.  Yellowish  ferruginous  sands,  with  concretions  of  calcareous  grit  or  sandstone 
loaded  with  Ammonites,  Belemnites,  and  other  fossils.  /.  Dark-coloured  marls,  followed  by  others  of  yellowish 
tint  and  sandy  and  ferruginous  structure,  with  courses  of  marlstone,  &c.  These  regular  beds  are  covered  by  argil- 
laceous drift  (o),  which  for  the  most  part  obscures  the  section. 

The  fossils  found  midway  in  this  cliff  are  clearly  those  of  the  Kelloways  rock 
of  England  or  lower  beds  of  the  Oxford  group,  viz.  Ammonites  Gulielmi  (Sow\), 
A.  peregrinus  (D’Orb.),  allied  to  A.  Lumber ti  (Sow.),  A.  Fournetianus  (D’Orb.),  and 
Grypheea  dilatata,  which  occur  generally  through  the  lower  Oxford  oolite  of  France 
and  England.  With  these  are  found  three  species  of  Belemnites,  a Mya  resem- 
bling My  a depressa  ?,  Terebratula  allied  to  T.  socialis,  writh  unpublished  Corbulze, 
Pectens,  Serpulae,  which  will  be  described  in  the  sequel. 

The  river  banks  which  expose  these  beds  of  the  middle  oolitic  group,  are  within 
three  miles  of  the  iron-works  on  the  cliffs  of  the  little  river  Unja  ',  on  which  we 
have  described  the  carboniferous  limestone  (p.  84.)  ; and  from  the  beds  being 
horizontal,  it  is  almost  certain  that  these  rocks,  though  of  such  dissimilar  age, 
must,  if  their  relations  were  seen,  be  in  contact  as  at  Moscow,  without  the  inter- 
vention of  any  other  strata.  In  other  words,  we  thus  learn,  that  the  edges  of  the 
great  red  (Permian)  basin  have  here  thinned  out ; for  the  fundamental  rock  near 
Jelatma,  as  already  shown,  is  the  carboniferous  limestone. 

Though  we  had  not  sufficient  time  at  our  disposal  to  follow  the  whole  course  of 
the  river  Oka,  we  have  examined  the  fossils  collected  from  various  localities  upon 
its  banks  by  Colonel  Olivieri  of  the  Imperial  School  of  Mines,  which  lie  between 
Jelatma  and  Kolomna,  and  also  from  some  places  on  the  Moskwa,  and  we  have  no 
hesitation  in  saying,  that  they  all  indicate  precisely  the  same  group2. 

1 The  same  name  is  often  repeated  in  Russia  as  elsewhere.  This  river  Unja,  on  which  the  iron-works 
are  placed,  and  where  carboniferous  limestone  appears,  is  in  the  government  of  Vladimir,  and  very  distant 
from  the  stream  of  the  same  name  before  mentioned  north-north-east  of  Kostroma. 

8 Among  these  intermediate  localities  (and  probably  many  others  will  be  detected),  we  may  cite  Za- 
raisk  on  the  Oceter,  a tributary  of  the  Oka,  forty  versts  from  Kolomna,  and  where  the  Jura  beds  lie  on  car- 
boniferous limestone ; Petrofskaya,  seventy  versts  east-south-east  of  Moscow ; Ochrinka,  near  Bronnitza, 
fifty-fiveversts  from  Moscow  (very  beautiful  fossils) ; Miatchkova,  Bieseda,  Kolomniskaya  and  Koroskaya, 
all  in  the  vicinity  of  the  ancient  capital.  The  last-mentioned  localities  have  long  been  known  through 
the  researches  of  Dr  Fischer  de  Waldheim,  and  the  first  of  them  we  examined  personally. 
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Jurassic  strata  around  Moscow. — The  sections  of  Jurassic  beds  in  the  immediate 
neighbourhood  of  Moscow  exhibit  similar  relations  to  the  next  inferior  strata  with 
those  which  prevail  near  Jelatma  and  other  places  on  the  Oka  and  at  Zaraisk  upon 
the  Oceter,  viz.  they  are  at  once  incumbent  upon  one  or  other  member  of  the  car- 
boniferous limestone,  a fact  we  have  already  alluded  to  in  describing  the  deposit 
at  Inkino.  And  here  we  cannot  but  rejoice,  that  our  visits  to  Moscow  seemed  to 
impart  new  energies  to  our  excellent  friend  the  veteran  naturalist  Dr.  Fischer  de 
Waldheim,  ex-President  of  the  Society  of  Natural  History  of  Moscow,  who  has 
subsequently  described  some  new  species,  of  which  we  shall  speak  in  the  analysis  of 
the  organic  remains  We  must  also  in  this  place  specially  acknowledge  that  we 
owe  our  acquaintance  with  many  of  the  details  of  the  Jurassic  strata  near  Moscow, 
as  well  as  the  best  fossils  we  possess,  to  Mr.  Frears,  an  intelligent  English  gentle- 
man resident  at  that  city. 

At  Miatchkova,  where  the  great  quarries  in  the  white  carboniferous  limestone 
have  laid  bare  their  relations,  black  shales,  differing  slightly  if  at  all  in  lithological 
composition  from  those  upon  the  Volga  and  the  Oka,  form  the  cover  of  the  mag- 
nesian beds  of  the  older  limestone,  as  represented  in  this  woodcut,  which  though 

36. 
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e.  Detritus  and  drift,  with  northern  blocks. 

d.  Siliceous  grits  and  ferruginous  sands  with  Pierophyllum  Murchisonimmm  (GBppert),  and  other  plant. . 
i,  r.  Lower  shale  (6)  with  Ammonites,  Bclemnites.  Sands  and  shale  (o)  with  Jurassic  fossils. 
a.  White  and  yellow  magnesian  carboniferous  limestone  with  Spirifer  Mosquenm. 


previously  given,  we  now  repeat,  not  only  to  convey  a general  idea  of  the  manner 
in  which  the  overlying  beds  succeed  to  the  palaeozoic  rocks3,  but  also  to  define  t e 
members  of  this  Jurassic  group. 

At  a spot  within  the  city  of  Moscow,  and  on  the  right  bank  of  the  Mos  wa, 
these  Jura  beds  were  discovered  by  Mr.  Frears  to  be  incumbent  on  certain  peculiar 
red  and  sandy  beds  with  limestone,  which  we  have  shown  to  form  an  integral  part 

. Bun.  de  la  Societd  des  Nat.  de  Moscou,  tom.  xv.  P.  118,  at  tom.  xvi.  Revue  des  Fossiles  du  Gou- 

Trthe^qu^ies  of  Miatchkova  the  incoherent  hlack  shale  has  frequently  subsided  or  has  been 
washed  down,  after  the  melting  of  the  snow,  into  the  hollows  or  excavations,  and  thus  in  many  instances 
the  shale  beseem,  at  first  sight,  to  underlie  the  carboniferous  limestone.  In  the  description  of  the  above 
woodcut  at  page  80,  the  word  tertiary  has  been  erroneously  applied  to  the  overlying  siliceous  grits. 
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of  the  carboniferous  series  of  Russia.  In  ascending  the  Moskwa,  accompanied  by 
that  gentleman,  to  about  six  versts  beyond  the  city  and  near  to  the  village  of  Shela- 
pika,  we  found  its  left  bank  to  consist  of  finely  laminated,  slightly  micaceous,  inco- 
herent black  shale,  occasionally  pyritous,  and  rising  to  heights  of  forty  to  fifty  feet 
above  the  stream.  These  shales  are  seen  at  intervals  for  six  or  seven  versts  along 
the  Moskwa. 

Among  the  prevailing  fossils  here  we  could  not  avoid  remarking  specimens  of  the 
same  Ammonites  virgatus  found  at  Pies  on  the  Volga,  at  Makarief  on  theUnja,  and 
at  Jelatma  on  the  Oka,  many  of  them  preserving  their  shells  with  a beautiful  iri- 
descence, and  associated  with  the  same  Belemnites  as  in  those  localities.  With 
these,  however,  were  many  other  forms,  such  as  Trigonia,  Astarte,  Modiola,  Pec- 
ten,  Amphidesma,  &c.,  which  we  had  not  collected  upon  the  Volga  : some  of  them 
have  been  recently  described  by  Dr.  Fischer.  After  crossing  a neck  of  land  which 
is  peninsulated  by  the  river,  the  same  beds  are  traceable  in  its  banks  under  the 
village  of  Koroshovo,  where  they  are  overlaid  by  hard  siliceous  grits  (d  of  pre- 
vious section),  to  which  we  shall  hereafter  refer.  Near  the  church  or  western  part 
of  this  long  village,  the  shales  are  diversified  by  large,  irregularly  formed  concretions 
of  sandy  marlstone,  containing  very  numerous  organic  bodies,  many  of  which,  a 
well  as  little  nacreous  Ammonites,  preserve  their  shelly  covering  and  are  beauti- 
fully iridescent.  In  this  group  Dr.  Fischer  cites  the  Terebratula  acuta,  T.  ornitho- 
cephala,  and  T.  digona,  with  Avicula,  Astarte  and  other  shells,  among  which  we 
were  very  much  struck  with  two  forms  so  closely  resembling  well-known  fossils  of 
the  greensand  formation,  viz.  Pecten  orbicularis  and  Inoceramus  sulcatus,  that  on  the 
spot  we  believed  them  really  to  represent  those  species  '. 

Unwilling  as  we  were  to  admit  lithological  composition  only,  as  an  evidence 
of  the  age  of  a rock,  we  could  not  avoid  being  much  influenced  by  such  con- 
siderations, when  we  saw  fossils  so  closely  resembling  lower  cretaceous  types, 
imbedded  in  sandstone,  often  of  a ferruginous  colour,  in  which  green  grains  and 
the  oxide  of  iron  were  disseminated,  just  as  in  the  greensand  of  Western  Europe. 
Some  of  the  overlying  courses  resemble,  indeed,  as  nearly  as  possible,  the  ferru- 
ginous bands  of  the  lower  greensand,  termed  “ clinkers  ” in  England,  whilst  be- 
neath them  the  strata  are  made  up  of  whitish  sand  passing  into  harder  grit. 

1 On  showing  this  Pecten  to  M.  A.  D'Orbigny,  he  convinced  us  that  it  is  distinct  from  the  P.  orbicu- 
laris : Dr.  Fischer  has  since  published  it  under  the  name  of  P . nummularis.  It  will  be  described  by 
M.  D’Orbigny,  together  with  the  other  fossils,  in  Part  III. 


SECTION  AT  THE  SPARROW  HILLS,  MOSCOW. 


237 


Whatever  doubts,  however,  we  at  first  entertained  as  to  the  age  of  these 
overlying  beds,  were  removed  by  examining  another  section  on  the  right  bank  of 
the  river,  under  the  Sparrow  Hills  and  directly  opposite  to  Moscow,  whither  we 
were  also  conducted  by  Mr.  Frears.  Here  the  cliff  (the  highest  point  in  the  imme- 
diate vicinity  of  the  capital)  rises  to  the  height  of  about  200  feet  above  the  stream, 
and  presents,  with  some  subsidences,  a highly  inclined  talus  towards  the  rich  allu- 
vial plain  in  face  of  it,  on  which  stands  the  Devitclii  monastery.  This  cliff  occupies 
the  segment  of  a circular  sweep  formed  by  the  river,  at  the  east  end  of  which  are 
the  noble  edifices  of  the  Mamonoff  palace  and  the  Donskoi  convent — on  the  west 
the  church  and  village  of  Vorobleia.  Within  this  space  of  about  an  English  mile, 
large  portions  of  the  cliff  have  sunk  down  and  form  undercliffs,  as  shown  in  this 
diagram,  and  the  edges  of  the  beds  are  thus  clearly  exposed  from  beneath  the  over- 
lying  drift  of  sand  and  northern  boulders.  The  section  of  the  uppermost  beds  is 
best  seen  in  the  lateral  ravines,  which  here,  as  in  so  many  other  parts  of  Russia, 
open  out  from  the  river  banks  into  the  adjacent  country.  The  relations  of  the 
■whole  were  rendered  still  more  clear,  at  the  period  of  our  visit,  by  excavations  and 
levellings  on  the  summit  of  one  of  the  chief  subsidences,  with  the  view  of  forming 
a terrace  on  which  a large  new  church  was  to  have  been  placed.  This  diagram 
explains  the  case. 


River  Moskwa. 

The  lowest  beds,  seen  only  in  the  dry  summer  months  at  the  river  edge,  and  in  a small  islet,  are  of  the  Black 
Ammonite  and  Belcmnitc  shale  (oi).  These  are  overlaid  conformably  by  whitish  sands  with  green  strise  (i).  Then 
follow  strong  bands  (c)  from  one  to  three  feet  thick,  of  highly  ferriferous  sandstone,  in  parts  running  into  concre- 
tions like  those  at  ICoroshovo,  and  with  numerous  white  grains  appearing  in  the  base.  These  iron-shot  sandstones 
are  occasionally  so  loaded  with  Inocerami  that  we  may  call  them  “ Inoceramus  Grit,"  and  it  will  presently  be  shown, 
that  they  are  most  characteristic  of  strata  of  this  age  in  very  distant  localities  of  Russia.  Next  follows  dark- 
coloured  marly  shale  alternating  with  sands  (d),  afterwards  passing  up  into  other  ferruginous  sands,  white  and  green 
(e  and  f). 

The  strong  bands  (c),  often  of  concretionary  forms,  are  most  charged  with  fossils,  some  species  of  which  also 
occur  in  the  underlying  black  shale,  such  as  Pecten,  Avicula,  and  Cardium.  We  also  detected  some  of  these  forms 
in  the  higher  beds  (d). 
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After  making  this  section  we  could  not  entertain  a doubt,  that  the  whole  of  the 
strata  of  shale,  sand,  marl  and  marlstone  which  we  had  seen  near  Koroshovo, 
belonged,  like  those  of  the  Sparrow  Hills,  to  one  and  the  same  Jurassic  formation. 

A collection  of  the  fossils  from  Koroshovo  was  sent  by  Mr.  Frears,  at  our  request, 
to  Professor  Phillips,  who  identified  a few  of  the  forms.  Aware,  however,  that 
M.  Alcide  D’Crbigny  was  exclusively  engaged  in  a general  examination  of  all  the 
Jurassic  remains  of  France,  and  believing  that  the  continental  Jurassic  deposits 
would  be  found  to  present  a gi’eater  number  of  analogies  to  the  Russian  fossils 
than  the  series  of  the  same  age  in  the  British  Isles  ; and  knowing  further  that  the 
latter  were  still  far  from  being  thoroughly  described',  we  submitted  all  our  Jurassic 
shells  from  Russia  to  that  author,  requesting  him  to  place  them  in  parallel  with 
those  of  France.  The  divisions  of  the  French  series  being,  M.  D’Orbigny  has 
convinced  himself,  the  exact  counterparts  of  England,  as  described  by  the  English 
authors,  Smith,  Conybeare,  and  others,  he  has  assured  us,  that  the  group  of 
animal  remains  from  the  central  and  northern  tracts  of  Russia,  including  all  these 
strata  at  Moscow,  belong  to  the  lower  part  of  the  central  division  of  the  Oolitic 
system,  which  he  terms  the  “ Terrain  Oxfordien.”  We  shall  offer  a few  remarks 
upon  this  comparison  at  the  close  of  the  chapter. 

It  yet  remains  for  us  to  describe  the  overlying  siliceous  grits  ( d ) of  the  general 
section  of  the  country  around  Moscow  which  are  represented  in  the  woodcut  at 
p.  235.  With  no  other  guide  than  their  lithological  character  and  overlying  posi- 
tion, we  were  at  first  disposed  to  place  these  beds  (though  with  much  hesitation) 
on  a parallel  with  the  greensand.  A subsequent  exploration  of  Southern  Russia,  in 
which  we  became  acquainted  with  siliceous  sandstones  (not  exactly  similar  it  is  true) 
in  deposits  above  the  chalk,  induced  us  to  suppose  that  the  Moscow  grits  might, 
after  all,  prove  to  be  of  tertiary  age.  Geologists  who  have  not  worked  amid  the 
obscurity  of  Russian  stratification  must  not  feel  surprised  at  this  oscillation  in  our 
minds.  They  will  recollect  that  proofs  have  been  already  adduced  of  the  apparent 
conformity  of  succession  being  in  truth  no  criterion  of  contiguous  beds  forming 

1 We  happen  to  know,  from  Professor  Phillips  himself  as  well  as  from  Sir  Henry  De  la  Beche,  that  a 
very  considerable  number  of  unpublished  oolitic  species  have  been  discovered  by  the  British  Ordnance 
surveyors.  From  our  knowledge,  indeed,  of  the  numerous  additions  made  to  this  fauna  in  one  district 
only  by  Mr.  Buckman  of  Cheltenham,  we  are  quite  ready  to  admit,  that  additional  monographs  must  be 
brought  out  before  this  important  system  is  thoroughly  illustrated  in  the  British  Isles.  In  the  mean 
time  we  refer  our  readers  to  a promised  new  edition  of  Murchison  s Geology  of  Cheltenham,  with  addi- 
tions by  Mr.  Buckman  and  Mr.  H.  E.  Strickland. 
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parts  of  a connected  series.  In  the  absence  of  clear  sections  and  junctions,  and 
unprovided  with  any  fossil  evidences,  we  continued,  therefore,  to  remain  in  doubt 
concerning  these  upper  siliceous  grits  of  Moscow,  when  we  received  a letter  from 
Mr.  Frears,  who,  in  sending  us  drawings  of  fossil  plants  recently  found  in  them,  has 
happily  enabled  us  to  come  to  a distinct  conclusion  respecting  these  hitherto  ambi- 
guous strata.  Before  we  advert  in  greater  detail  to  these  plants,  we  must  say  a few 
words  on  the  position  and  structure  of  the  rock  in  which  they  have  been  discovered. 

As  the  Jura  shales  and  sands  which  have  been  described,  occur  in  depressions 
of  the  carboniferous  limestone  (woodcut,  p.  235),  and  occasionally  rise  to  certain 
heights  upon  the  banks  of  the  Moskwa  ; so  are  they  conformably  surmounted  by 
the  siliceous  sandstones  and  grits  in  question,  which  occupy  the  plateaux  and 
summits  of  the  country,  where  they  are  not  covered  with  drift  and  detritus.  For 
the  most  part  they  are  ferruginous  sandstones,  occasionally  containing  green  grains 
and  somewhat  earthy,  but  in  their  lower  parts  they  exhibit  large  subcon cretionaiy 
masses  of  hard  siliceous  grit,  usually  of  a white  colour,  which  are  extracted 
for  building  purposes  and  also  for  millstones,  and  form  a regular  article  of  export 
from  Moscow  to  distant  parts  of  Russia1.  On  the  high  grounds  at  Celo  Nikilof- 
skaya,  between  Bronnitzi  and  Miatchkova,  considerably  to  the  south  of  Moscow, 
we  examined  quarries  opened  out  from  beneath  yellow,  white  and  reddish-brown 
drift,  in  which  the  upper  beds  of  this  rock  consisted  of  greenish  argillaceous  sand, 
the  central  of  ferruginous  sandstone  with  ironstone  concretions,  and  the  lower  of 
the  compact  white  grit  in  question. 

The  best  sections,  however,  are  seen  in  ascending  the  Moskwa  for  a few  versts 
above  the  metropolis.  We  have  already  described  the  manner  in  which  the  fossili- 
ferous  Jura  shales  and  calcareous  grits  and  sands  are  exposed  at  Koroshovo,  on 
the  left  bank  of  that  stream.  They  are  there  covered  by  the  sands  and  grits  which 
we  are  considering,  but  the  bank  being  low  and  much  eroded,  the  chief  visible 
remnants  of  the  overlying  mass  are  hard  blocks  of  siliceous  grit,  which,  owing  to 
their  isolated  and  weathered  aspect,  appear  at  first  sight  to  be  boulders.  But  their 
true  relations  are  observed  by  passing  to  the  opposite  and  higher  hank  of  the  river. 
It  is  in  this  plateau,  and  near  the  hamlet  of  Tatarova,  that  the  most  extensive 
quarries  have  been  laid  open  in  the  overlying  sandstone,  parts  of  which  are  iden- 
tical with  the  blocks  at  Koroshovo.  The  escarpment  there  presents  to  the  river 
valley  a section,  in  which  30  to  40  feet  of  sandstone  have  been  cut  into,  surmounted 

i We  met  with  the  Moscow  millstones  at  Nijny  Novogorod,  and  even  at  Ustiug-veliki, 
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by  a mass  about  12  to  15  feet  thick  of  reddish-coloured  detritus.  The  upper  stone 
beds  are  rusty-yellow,  slightly  coherent,  sandy  grits,  with  occasional  flattened  geodes 
of  black  and  brown  oxide  of  iron.  In  these  respects,  indeed,  they  are  not  very  dif- 
ferent from  the  upper  ferruginous  beds  under  the  Sparrow  Hills,  a continuation 
of  the  same  plateau.  The  whiter  grit  extracted  for  building  and  millstone  occurs 
in  subconcretionary  masses  or  flattened  ellipsoids  from  two  to  four  feet  thick,  and 
forms  the  lower  part.  If  prolonged  across  the  Moskwa,  these  horizontal  beds  would 
be  directly  superposed  on  the  Jurassic  strata  of  Koroshovo,  and  we  thus  learn,  that 
the  detached  blocks  of  grit  in  the  loose  overlying  sands  of  that  village,  are  simply 
the  harder  beds  in  situ  which  have  resisted  denudation. 

For  a long  time  the  only  fossil  we  had  obtained  from  these  sandstones  was  a 
cast  of  a shell  evidently  marine,  and  apparently  belonging  to  the  genus  Lucina.  The 
plants  above  mentioned  have  therefore  proved  to  be  a most  important  addition. 

Two  of  the  best-preserved  specimens  of  these  plants  were  discovered  in  the 
ferruginous  sandstone  of  Tatarova.  On  sending  the  drawings  of  them  to  Dr. 
Goppert  of  Breslau,  that  eminent  botanist  has  referred  two  of  these  specimens  to  the 
genus  Pterophyllum  of  the  family  Cycadese,  and  his  description  of  the  best-pre- 
served species,  which  he  has  named  Pterophyllum  Murcliisonianum,  will  be  given  in 
Part  III.  of  this  work.  Other  closely  allied  plants,  belonging  either  to  the  same 
genus  or  to  Calamites,  with  traces  of  Coniferse,  have  been  found  by  Mr.  Auerbach1 
in  a white  siliceous  grit  near  Klin,  which,  from  the  lie  of  the  country  and  nature  of 
the  rock,  Mr.  Frears  has  no  doubt  is  of  the  same  age  as  that  of  Tatarova.  These 
will  also  be  described  in  the  sequel.  Again  at  Troitskoi  on  the  Moskwa,  three 
versts  above  Tatarova,  Mr.  Frears  has  found  similar  sands  to  be  associated  with 
a deposit  of  calcareous  shale  and  marl,  also  highly  ferruginous  and  full  of  equiseta- 
ceous  plants.  As  no  drawings  of  these  last-mentioned  remains  have  yet  been  sent 
to  us,  we  are  unable  to  reason  upon  them,  except  by  general  analogy ; whilst  it 
is  very  interesting  to  find,  that  they  are  there  associated  with  fishes’  teeth  and 
a quantity  of  scales  of  fishes,  which,  when  adequately  examined,  will  no  doubt 
enable  geologists  to  place  these  beds  still  more  precisely  in  their  geological  position2. 

1 One  of  these  plants  has  been  named  by  M.  Auerbach  Scolopendrites  pectinatus. 

2 In  respect  to  Jurassic  fishes,  it  is  important  to  state,  that  a fish-palate  found  on  the  banks  of  the  Volga 
having  been  sent  to  Dr.  Mantell,  he  is  about  to  publish  it  in  his  new  work,  * The  Medals  of  Creation,’ 
under  the  name  of  Gyrodus  Murchisoni  j expressing  also  his  opinion,  and  that  of  Agassiz,  that  it  is  an 
oolitic  form. 
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It  would  further  appear  that  Professor  Rouiller,  of  the  Imperial  Academy  of  Moscow, 
has  examined  the  substance  of  this  rock  very  carefully  under  the  microscope,  and 
has  discovered  in  it  an  extraordinary  quantity  of  siliceous  sheaths  of  Infusoria, 
among  which,  besides  some  unknown  genera,  he  has  recognised  Bacillaria,  Fragil- 
laria,  Cosconema,  Galionella,  &c. 

Regretting  that  we  have  not  had  it  in  our  power  to  inspect  the  remains  of  the 
fishes,  infusoria  and  plants,  from  the  last-mentioned  locality,  we  still  think  that  we 
can  form  a tolerably  correct  decision  as  to  the  age  of  these  beds,  from  the  drawings 
of  the  plants  of  Tatarova  and  Klin  only,  when  coupled  with  our  personal  acquaint- 
ance with  the  succession  and  relations  of  the  strata.  It  is,  indeed,  quite  evident 
that  these  plants,  for  the  most  part  Cycadese  and  Ferns,  with  fragments  of  stems, 
which,  if  not  those  of  Calamites,  probably  belong  to  Zarnise,  are  from  their  facies 
of  at  least  as  high  antiquity  as  the  upper  and  middle  oolite,  and  having  referred 
them  to  Dr.  Mantell  and  Dr.  Lindley,  those  competent  authorities  are  of  opinion 
that  they  more  natui'ally  pertain  as  a group  to  the  Flora  of  the  Jurassic  than  to 
that  of  any  other  system.  No  such  plants  have  ever  been  found  in  Cretaceous 
l’ocks,  and  it  is  needless  to  add  that  they  are  wholly  unlike  any  forms  of  vegetation 
of  the  Tertiary  age. 

The  geological  relations  of  the  strata  in  which  the  plants  are  contained,  are  com- 
pletely in  accordance  with  this  view ; for  we  have  shown  that  they  constitute  the 
conformable  roof  of  beds  with  many  Oxfordian  shells,  and  that  in  one  locality  (the 
Sparrow  Hills),  the  latter  are  seen  to  pass  upwards  into  white  and  ferruginous 
sands  scarcely  to  be  distinguished  from  those  of  Tatarova. 

We  shall  afterwards  point  out  other  sections  on  the  Volga  where  a similar 
ascending  order  is  observed,  and  where,  as  at  Moscow,  it  is  impracticable  to  sepa- 
rate the  overlying  iron  sands  from  the  inferior  Ammonitic  shales ; and  towards 
the  close  of  the  chapter  we  shall  indicate  how  in  the  south  of  Russia,  sands,  with 
plants  and  lignite,  which  we  believe  to  be  similar,  are  overlaid  by  limestones  ot  the 

age  of  the  Coral  Rag. 

A recent  excursion  to  Poland,  to  which  allusion  has  been  made  when  treating  of 
the  Permian  rocks,  also  enables  us  to  throw  collateral  light  on  this  question. 
By  reference  to  the  geological  map  of  Poland  by  M.  Pusch,  it  will  be  seen  that  he 
considers  a large  tract  of  sandstones  between  Warsaw  and  Kielce  to  be  either  of 
the  eera  of  the  lower  Lias  ( Gres  du  Lias),  or  of  the  Keuper.  Having  previously  con- 
vinced ourselves  that  there  were  no  representatives  of  the  Lias  or  Keuper  in  the 
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adjacent  plains  of  Russia,  we  were  naturally  anxious  to  satisfy  ourselves  if  the 
so-called  Lias  sandstone  of  Poland  was  really  of  that  age.  Accompanied  by  Pro- 
fessor Zeusclnier  and  our  kind  friend  Mr.  D.  Evans,  the  proprietor  of  its  mines,  we 
examined  this  tract.  To  the  south  and  west  of  Jevitze,  sandstones  of  yellowish  and 
white  colours  are  overlaid  by  a subcrystalline  limestone,  in  parts  having  a coarse 
oolitic  structure,  and  which,  from  certain  imbedded  species  of  Echini  and  fragments 
of  shells,  we  had  little  hesitation  in  referring  to  the  Coral  Rag.  The  inferior  rocks 
which  rise  to  the  south,  and  there  form  undulating  wastes,  at  once  struck  us 
forcibly  by  their  lithological  resemblance  to  the  sandstones  of  the  eastern  moorlands 
of  Yorkshire,  like  which  they  are  in  parts  highly  ferruginous  (concretionary  iron  ores 
being  worked  in  them),  and  also  contain  some  thin  seams  of  poor  coal,  used  in  smelt- 
ing the  iron.  In  fact,  just  as  in  our  English  example,  these  members  of  the  oolitic 
series,  consisting  of  sand,  grit,  shale,  and  some  carbonaceous  matter,  have  much 
the  mineral  aspect  of  a true  coal-field.  Possessing  an  intimate  acquaintance  with 
similar  deposits  in  Yorkshire  and  at  Brora,  we  had  little  hesitation  in  placing  these 
Polish  sandstones  on  their  true  parallel ; and  we  were  further  strengthened  in  our 
conclusion  by  finding  some  plants,  which,  if  not  identifiable  with  known  species  of 
the  coast  between  Scarborough  and  Whitby,  appear  to  belong  to  the  same  group. 

But  to  connect  the  Polish  with  the  Russian  case.  The  plants  found  at  Rosvadi  in 
Poland  occur  in  sandstone  similar  to  that  of  Tatarova,  and  evidently  belong  to  the 
same  series  ; and  we  have  now  no  longer  any  doubt,  that  they  are  all  of  younger 
date  than  the  Lias,  and  are  on  the  general  parallel  of  the  middle  oolite.  To  attempt 
to  establish  a closer  comparison  would  be  unsafe  with  our  present  amount  of  know- 
ledge ; and  it  is  enough  for  our  purpose  to  say,  that  without  pretending  precisely  to 
identify  each  continental  subformation  with  a corresponding  stratum  of  the  British 
Isles  or  of  France,  we  believe,  that  the  arenaceous  strata  so  copiously  developed 
around  Jevitze  and  Rosvadi  in  Poland  represent,  as  a whole,  the  series  of  sandstone 
and  shale  beneath  the  Coral  Rag,  and  extending  downwards  through  the  middle 
oolite ; whilst  from  its  well-defined  horizon,  as  immediately  covering  a formation 
charged  with  Oxford  fossils,  we  consider  the  arenaceous  grits  of  Tatarova  and  the 
adjacent  plateaux  of  Russia  to  be  of  the  age  of  the  sands  beneath  the  Coral  Rag. 

We  have  previously  shown  that  at  Oksevo  and  Inkino  upon  the  Oka,  beds  con- 
taining Oxfordian  fossils  pass  upwards  into  iron  sands,  and  we  have  now  no  doubt 
that  the  latter,  as  well  as  similar  beds  at  Unja  near  Jelatma  (p.  84),  in  which  iron 
ores  are  worked,  belong  to  the  same  division  of  deposits  as  the  sandstones  of  Mos- 
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cow.  Lastly,  in  reference  to  many  other  parts  of  the  governments  of  Moscow, 
Vladimir,  and  the  adjacent  tracts1  (in  which,  it  is  to  be  remarked,  no  trace  of  any 
cretaceous  or  tertiary  fossil  has  yet  been  found),  we  venture  to  suggest,  that  nearly 
all  the  ferruginous  sands  with  ironstone  concretions  will  also  be  found  to  belong  to 
the  same  member  of  the  Jurassic  series, — the  youngest  formation  which  has  yet 
been  proved  to  exist  beneath  the  drift  and  recent  accumulations  of  this  central 
region.  This  conclusion  is,  we  think,  sustained  by  fair  analogy,  and  by  the  fact, 
that  all  the  Russian  deposits  preserve  an  uniform  lithological  character  over  very 
wide  areas. 

Great  Jurassic  Basin  of  the  Lower  Volga,  and  of  the  Governments  of  Simbirsk, 
Tarnbof,  and  Saratof.— The  Jurassic  rocks  of  Russia,  as  already  explained,  occupy 
detached  basins  only,  and  are  therefore  of  less  continuous  extension  than  the 
systems  of  Palaeozoic  age.  When  viewed  upon  the  map,  these  masses  appear  ot 
much  less  horizontal  extension  than  even  the  cretaceous  deposits  which  overlie 
them.  This  view,  founded  as  it  is  upon  the  knowledge  we  at  present  possess,  must 
not,  however,  be  exaggerated.  It  is  very  true  that  in  the  tracts  of  the  Middle 
Volga,  the  Oka,  and  theMoskwa  already  described,  as  well  as  in  the  isolated  patch 
discovered  by  one  of  us  near  Sisolsk,  to  the  north-east  of  Ustiug-veliki2,  these 
deposits  are  narrow  stripes  of  very  limited  extent.  They  resemble,  in  tact,  detached 
relics  of  a sea,  the  deposits  of  which  were  probably  separated  by  undulatory  move- 
ments of  the  more  ancient  rocks.  When,  however,  we  follow  the  southern  limit  of 
the  Permian  strata  from  the  banks  of  the  Alatyr,  south  of  Arzamas,  to  Simbirsk 
upon  the  Lower  Volga3 4,  or  when  we  interrogate  the  deep  denudations  on  the 
banks  of  that  stream,  to  ascertain  the  nature  of  the  base  of  the  plateaux  to  the 
south  of  the  governments  of  Simbirsk,  Saratof  and  Penza,  it  is  seen  that  every- 
where, from  their  northern  boundary  to  Saratof,  Jurassic  rocks  have  extended 
and  are  visible  beneath  the  cretaceous  and  tertiary  deposits.  To  the  south  of  Sa- 
ratof the  great  thickness  of  these  overlying  strata  does  not  permit  us  to  reach  the 
Jurassic  beds  in  any  natural  section,  and  their  future  prolongation  in  that  direction 

1 We  met  with  similar  slightly  coherent,  ferruginous  sandstones,  in  ravines  on  the  right  bank  of  the 

Oka  at  Piskavadi,  between  Mtzensk  and  Bielef,  where  they  rest  on  the  corroded  surface  of  Devonian  rocks. 
We  may  also  state,  that  a proprietor  of  iron  mines  in  the  government  of  Vladimir  informed  Mr.  Frears,  that 

he  had  discovered  Ammonites  in  the  beds  from  which  his  iron  ores  are  extracted. 

4 By  Count  Keyserling.  (See  Map.) 

» We  designate  as  Lower  Volga  all  the  course  of  that  river  below  Kazan. 
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becomes  of  course  problematical.  Iu  tracing  their  western  limit,  we  discover  it  in 
the  bed  of  the  river  Alatyr  and  its  affluents,  and  we  have  already  shown  that  these 
strata  reappear  on  the  Oka  near  Jelatma.  In  that  parallel  the  Jurassic  strata  have 
certainly  not  spread  out  so  far  to  the  south  as  the  meridian  of  Saratof,  for  they  are 
entirely  absent  in  the  government  of  Voroneje,  where  we  saw  cretaceous  strata 
reposing  at  once  upon  Devonian  rocks.  Lastly,  the  northern  limit  of  the  great 
Jurassic  band  we  are  now  considering,  is  defined  by  a line  which,  passing  from 
about  twenty  versts  below  the  source  of  the  Piana,  terminates  upon  the  Volga 
about  fifty  to  sixty  versts  north  of  Simbirsk,  and  a little  below  Tetiuslii.  We  infer 
that  Jurassic  beds  are  to  be  found  on  the  road  from  Arzamas  to  Simbirsk,  because 
we  observed  Belemnites  in  the  bed  of  the  Piana.  Near  Barnukova,  indeed,  these 
beds  are  seen  in  situ  in  the  banks  of  the  rivulets  around  the  village  of  Kamarinof, 
about  twenty-five  versts  east  of  Ardatof,  and  they  continue  to  range  without 
interruption  to  the  river  Sura,  where  they  disappear  beneath  the  chalk,  and  only 
emerge  from  beneath  that  formation  in  the  deep  valley  of  the  Volga  at  Simbirsk. 
If,  as  we  presume,  there  is  no  objection  to  the  idea,  that  the  argillaceous  beds  with 
Ammonites,  mentioned  by  Pallas  in  so  many  places  on  the  Alatyr,  near  Vassili- 
Maidan,  &c.,  and  which  we  refer  to  the  Jurassic  age,  are  prolonged  beneath  a 
vast  detrital  cover,  and  are  united  with  the  strata  described  by  us  upon  the  Oka, 
it  will  readily  be  admitted,  that  this  basin  having  the  form  of  a triangle,  the 
acute  point  of  which  extends  to  near  Jelatma,  and  the  two  sides  of  which  range 
to  the  Volga,  is  the  largest  continuous  mass  of  this  age  in  the  centre  of  the  Rus- 
sian empire.  (See  Map.) 

After  thus  seeking  to  trace  the  limits  of  this  great  Jurassic  mass,  we  may  now 
speak  of  its  composition  and  fossil  contents.  It  is  a fact,  to  which  we  must  again 
advert,  that  the  Jurassic  formation  of  the  north  and  centre  of  Russia  is  every- 
where composed  of  dark-coloured  pyritous  shale  or  clay,  and  of  sands,  sandstone 
and  marlstone,  and  very  seldom  contains  solid  and  calcareous  beds.  Thus,  for 
example,  in  all  the  basin  of  which  we  are  treating,  we  know  of  no  calcareous 
matter  except  in  the  concretions  or  discontinuous  courses  of  impure  argillaceous 
limestone,  of  greyish  and  blue  colour,  which  we  can  best  compare  with  the  cement 
stones  of  the  Lias.  In  his  journey  from  Arzamas  to  Penza,  Pallas  pointed  out 
these  concretions  near  Vassili-Maidan,  in  an  affluent  of  the  Alatyr,  and  at  other 
places.  They  are,  in  fact,  well  known  to  modern  geologists  as  occurring  in  many 
argillaceous  deposits  of  very  different  age.  The  country  between  the  Piana  and 
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the  Sura  contains  a considerable  number  of  them,  and  they  are  prolonged  to 
the  Volga.  At  Goroditche,  below  Simbirsk,  they  appear  to  lie  in  the  upper  part 
of  the  formation,  i.  e,  above  “ Inoceramus  sandstone,”  like  that  which  has  been 
described  at  Moscow.  On  the  other  hand,  they  are  found  in  the  great  cliffs  of 
Saratof,  rather  low  in  the  series  ; and  there  they  have  no  longer  the  form  of  ellip- 
soids, but  more  frequently  of  truncated  cones  applied  base  to  base. 

One  of  the  most  interesting  beds  of  this  Jurassic  system,  at  Simbirsk  and  Go- 
roditche, is  the  Inoceramus  sandstone.  This  band  has  already  been  noticed  at 
Moscow,  and  we  now  allude  to  it,  to  show  the  remarkable  persistence  of  the  same 
strata  over  wide  areas,  and  also  to  demonstrate,  that  all  these  Jura  deposits  of  Russia, 
however  distant  from  each  other,  belong  to  one  stage  in  the  series.  At  Simbirsk  this 
sandstone  is  almost  on  the  level  of  theVolga,  whilst  at  Goroditche,  twenty-five  versts 
to  the  north  of  this  town,  it  is  nearly  at  the  summit  of  cliffs  150  or  160  feet  above 
the  stream.  This  difference  of  level,  in  a band  of  such  persistence  and  which 
marks  so  distinct  a horizon,  indicates  in  the  deposits  of  that  tract  a regular  inclination 
to  the  south,  although  it  is  as  imperceptible  to  the  eye  as  the  dip  of  the  Silurian 
and  Devonian  rocks  upon  the  Volkof  (p.  30).  But  slight  as  it  is,  this  inclination  is 
still  adequate  to  cause  the  whole  of  the  Jurassic  rocks  to  disappear  at  some  versts 
below  Simbirsk,  where  they  are  replaced  by  the  chalk,  which  descends  to  the  water’s 
edge  and  occupies  the  river  cliffs.  The  rise  of  the  carboniferous  limestone  in  the  pe- 
ninsula of  the  Volga  near  Samara  (p.  86),  again  brings  to  day  the  Jura  beds  in  the 
neighbourhood  of  Sysran,  and  with  exceptions  they  thenceforward  form  the  bottom 
of  the  valley  of  the  Volga  as  far  south  as  a promontory  below  Saratof.  Another 
band  worthy  of  notice,  because  it  occurs  in  several  localities  and  serves  to  mark  a 
fixed  place  in  the  deposit,  contains  beds  of  combustible  matter  or  lignite,  these 
are  the  bituminous  schists  of  Goroditche ',  and  of  Kaschpoor  near  Sysran,  which 
contain  Ammonites  and  Belemnites  described  by  M.  Eichwald,  and  which  Colonel 
Helmersen  has  shown  to  re-occur  at  Ivhvalinsk 2. 

Sections  on  the  Lower  Volga.— We  will  now  give  in  detail  the  section  of  the  right 

i The  Jurassic  shale  we  have  described  contains  in  parts  of  its  range,  as  we  have  shown,  some  courses 
of  bituminous  schist  and  impure  lignite,  notably  at  Goroditche  and  at  Khvalinslc  on  the  Volga.  One  of 
the  chambered  shells  from  the  last-mentioned  locality  having  been  described  by  Professor  Eichwald  as  a 
goniatite  these  strata  were  considered  to  belong  to  the  carboniferous  system  until  we  visited  the  locality. 
As  the  character  of  the  sliale  had  led  some  persons  to  think  that  lignites  fit  for  use  might  be  extracted  in 
this  region,  we  beg  to  state,  that  we  dissent  entirely  from  this  surmise,  and  believe  that  in  an  economical 

sense  the  bituminous  shale  of  the  Volga  is  worthless. 

9 See  a Geological  Map  of  Russia  by  Colonel  Helmersen,  published  before  we  visited  these  parts, 

anno  1841. 
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bank  of  the  Volga  at  Goroditche  west-north-west  of  Simbirsk,  because  it  shows  the 
relative  positions  of  several  of  the  beds  to  which  allusion  has  just  been  made. 


SECTION  AT  GORODITCHE  ON  THE  VOLGA. 


38. 


Cover  of  “ Tchomozem  ” or  Black  Earth . 

g.  Beds  of  clay  and  sand  with  concretions  of  argillaceous  blue  limestone. . 
(The  above  beds  are  seen  in  the  adjacent  slopes.) 


/.  Inoccramus  grit  or  sandstone-top  of  the  cliff 
e,  Yellow  sand  with  Belemnites  


Feet. 


d.  Alternations  of  black  shale  with  grey  marl 
c.  Finely  laminated  bituminous  schists  with  fragments  of  Jet,  and  containing  Ammonites  \ 
Panderi  and  Orbicula  mcestis  (Eichw.)  1 

b.  Strata  obscured  by  fall  of  the  cliff 


I Dark  grey  shale  or  clay  and  marl,  occasionally  hard,  with  numerous  ) . 
[ ferruginous  and  pyritous  concretions  or  cement  stones / * 


Summer  level  of  the  Volga 


To  the  north-east  of  Sysran,  or  in  the  hills  above  the  Ussa  and  Volga  rivers,  the 
lower  Jurassic  shale  is  seen  in  mouldering  cliffs  and  sloping  hills  loaded  with  cha- 
racteristic Ammonites  and  Belemnites,  and  reposing,  as  at  Moscow,  upon  the  car- 
boniferous limestone  *.  To  the  south  of  Sysran  the  same  black  shale,  with  greenish 
and  ferruginous  sandstone  and  concretions,  extends  into  the  promontory  of  Kash- 
poor  and  occupies  the  base  of  nearly  all  the  sections  down  to  Sar&tof.  At  Feodorof- 
skaya  and  Khvalinsk  these  beds  are  capped  by  cretaceous  rocks  and  white  chalk. 

After  several  denudations  and  obscurations,  the  Jurassic  rocks  appear  in  great 
force  in  the  cliffs  of  the  Volga  at  Saratof,  and  to  the  north  of  that  city  exhibit  a 
greater  development  of  the  formation  than  we  have  seen  at  any  one  place  in  Russia, 
the  vertical  thickness  not  being  less  than  300  to  400  feet.  The  ascending  section 
from  the  Volga  under  the  hill  of  the  suburb  called  Sakalosfkie,  offers — 

1 . Towards  the  river  edge,  a vast  succession  of  rolling  subsidences  of  clay,  sand  and  grit,  the  detritus  of  the 
cliff  above,  which  rise  in  a rude  talus,  the  concretions  of  cement  stone  with  septarian  divisions  exposing  here  and 
there  very  beautiful  Ammonites  and  other  fossils,  often  highly  iridescent.  The  Ammonites  contains  of  the  Oxford 
clay  is  one  of  the  species  we  were  enabled  to  identify  upon  the  spot.  2.  Dark  pyritous  shale  with  many  concre- 
tions of  ferriferous  and  argillaceous  limestone  of  light  indigo  colour,  some  as  large  as  bee-hives,  easily  exfoliating 
and  breaking  to  pieces  under  atmospheric  influence  (iridescent  Ammonites  abundant).  3.  Sands  of  yellowish 
colours  and  of  considerable  thickness.  4.  Shale.  5.  Yellow  sandstone  with  bands  of  cherty  character.  0.  Dark 
shale,  with  concretions  passing  into  whitish  stone  bands.  7.  Yellow,  ferruginous  sand  and  ironstone  bands. 
8.  Dark  shale.  9.  Yellow  and  whitish  sands. 


1 The  vertebra  of  a Saurian  has  also  been  found  here,  and  was  described  by  Professor  Eichwald.  Uber 
Icthyos.  und  Cerat.  Russl.  1841.  The  Orbicula  mcestis  above  mentioned,  is  described  by  the  same  author. 
Urwelt  Russland,  1840.  Heft  1.  pi.  4. 
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Though  we  had  no  time  to  seek  for  many  fossils,  our  readers  cannot  fail  to  per- 
ceive in  this  section  a close  analogy  to  the  succession  at  Moscow  and  other  places, 
and  will  readily  admit  with  us,  that  as  at  the  ancient  metropolis  and  at  Inkino  on 
the  Oka  so  at  Saratof,  ferruginous  and  white  sands  form  the  upper  part  of  the  de- 
posit. We  shall  presently  see  how  these  sands  connect  the  strata  we  have  been 
considering  with  the  next  overlying  formation  in  the  south  of  Russia. 

Eastern  tract  of  Jurassic  Rocks.— It  is  a remarkable  proof  of  the  value  of  pale- 
ontological evidence,  in  identifying  strata  before  they  have  been  examined  by  field 
geologists,  that  certain  fossils  sent  to  M.  Yon  Buch  from  the  government  of  Oren- 
burg, enabled  him  anterior  to  our  visit,  to  assert  that  the  same  band  of  Jurassic 
rocks  which  occurs  at  intervals  in  the  plains  of  Russia  and  near  Berlin,  appeared 
also  in  the  steppes  which  lead  from  Europe  into  Asia.  Whilst  our  own  observations 
completely  confirm  this  view,  we  must  state,  that  however  uniform  is  the  com- 
position of  the  rocks  of  this  age  in  the  central  and  northern  regions  of  Russia,  yet 
as  they  approach  to  the  Ural  chain  and  the  Asiatic  steppes,  they  put  on  lithological 
characters  dissimilar  from  their  ordinary  matrix.  The  higher  grounds  which  rise 
above  the  cupriferous  strata  of  Kargala  and  the  Saragula  Hills,  are  covered  by 
very  siliceous  beds,  in  which  the  same  Jurassic  fossils  as  at  Moscow,  such  as 
Ammonites  cordatus  and  Gryphaa  dilatata,  occur  in  nearly  pure  silex.  On  the 
river  Vitlanka,  not  far  from  the  salt  mines  of  Illetzkaya-Zastchita,  the  same  forma- 
tion is  well  seen  in  open  quarries  of  about  fifteen  feet  in  depth,  where  the  stone  is 
of  light  yellow  colour,  sonorous  under  the  hammer,  and  is  composed  of  minute, 
white  siliceous  grains  cemented  in  a calcareous  paste,  which  still  more  prevails  in 
other  beds  which  become  calcareous  grits.  Here  are  again  found  fossils  which  are 
common  in  the  Jurassic  shales  of  Moscow,  such  as  a Lima  closely  allied  to  . 
proboscidea,  Ammonites  cordatus , &c.  &c.  In  two  ridges,  called  Tatchi  noi  ora  an 
Jornavoi  Kamen,  the  same  rock  becomes  a complete  siliceous  grit,  an  is  even 
quarried  for  millstones  and  grindstones.  Near  the  fort  of  Isabelnoi  upon  t le  c , 
similar  beds  occur  and  have  furnished  osseous  remains,  which  we  did  not  see, 
but  probably  belonging  to  a large  Saurian  ; and  they  are  also  seen  at  the  sources  ot 
the  river  Kamenko  on  the  slope  of  the  Obstchey  Syrt,  forty  versts  north  of  the  fort 

We  may  here  remark,  that  the  surface  of  these  Jurassic  districts  is  often  covered 
with  rolled  pebbles  of  white  quartz  and  Lydian  stone,  both  on  the  river  Vitlanka  and 
on  the  adjacent  hills,  and  among  this  detritus  are  large  blocks  of  quartz.  Near  the 

small  river  Tchorni  Retchki,  to  the  north  of  Novo  Uletzkaya,  we  discovered  beds  ol 
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conglomerate  in  situ,  made  up  of  similar  materials  resting  on  red  Permian  sandstone. 
It  is  probable,  therefore,  that  all  the  rolled  stones  having  the  same  characters  which 
are  spread  over  parts  of  the  tract  of  the  high  steppe  of  Illetzkaya-Zastchita,  have 
been  derived  from  a disintegration  of  the  Permian  conglomerates  which  were  re- 
arranged by  the  sea  in  which  these  Jurassic  rocks  were  accumulated.  Let  this 
theoretical  point  be  as  it  may,  the  lithological  composition  of  the  Jurassic  rocks 
in  the  southern  part  of  the  government  of  Orenburg  is  highly  interesting,  in  show- 
ing how  similar  mechanical  submarine  operations  have  been  repeated  in  distant 
countries  during  former  epochs,  whenever  the  strata  approach  to  hilly  and  disturbed 
tracts  like  the  Ural,  the  surface  of  which  has  been  much  disturbed.  In  these  strata, 
difleient  as  they  are  in  their  stony  features  from  their  equivalents  in  fossil  contents 
thiough  other  parts  of  Russia,  we  see  both  siliceous  and  calcareous  grits  assimilating 
in  aspect  to  certain  beds  of  the  Oxford  oolite  at  Brora  in  the  Highlands  of  Scotland1. 
Again,  the  conglomerate  which  appeared  strange  to  those  of  our  party  who  had 
only  observed  the  Jura  beds  of  northern  and  central  Russia,  has  also  its  analogy  to 
certain  conglomerates  and  grits,  which  in  Britain  mark  the  base  of  the  oolitic  series, 
in  tracts  where  the  vibrations  of  the  surface  have  been  intense,  and  where  coarsely 
aggregated  and  detrital  beds  stand  in  the  place  of  the  finely  laminated  lias  shale  of 
other  portions  of  the  island2. 

Upper  Jurassic  Group  in  Southern  Russia. — We  have  shown  that  a great  axis  of 
Devonian  rocks  divides  central  Russia  into  two  zones  of  very  different  lithological 
composition  (p.  5-b).  To  the  south  of  this  axis  there  are  no  traces  of  Jurassic  strata 
resembling  the  great  mass  of  those  we  have  described,  nor  indeed  can  any  con- 
siderable development  of  strata  of  this  age  be  observed  in  journeying  southwards 
until  they  are  found  to  constitute,  and  under  a very  different  mineral  aspect,  the 
rocky  crest  of  the  Crimsea.  Visited  by  one  of  us  for  a short  time  only,  we  ne- 
cessarily leave  the  description  of  that  remarkable  peninsula  to  the  able  authors, 
M.  Dubois,  M.  Huot,  and  M.  Hommaire,  who  have  so  thoroughly  explored  it,  the 
first  of  whom  has  permitted  us  to  consign  to  our  own  map  its  chief  geological 
features,  as  well  as  those  of  the  Caucasus,  from  illustrations  prepared  by  himself. 

1 See  Geol.  Trans.  N.  S.  vol.  ii.  p.  296,  siliceous  grit  of  Braambury  Hill. 

2 On  the  northern  shores  of  the  estuary  of  the  Severn,  Conybeare  and  Buckland  were  the  first  who  made 
us  acquainted  with  lias  conglomerates,  and  Mr.  Murchison  detected  similar  rocks  in  the  north-western 
Highlands  of  Scotland,  alternating  with  true  lias  limestones.  In  the  latter  situation  there  are  also  white 
grits,  which  might  very  well  be  employed  as  millstones,  like  the  Jurassic  grits  of  Orenburg.  (See  Geol. 
Trans.,  2nd  Series,  vol.  i.  p.  303,  and  vol.  ii.  p.  361.) 
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In  fact,  the  Jurassic  rocks  of  the  Crimea,  lying  to  the  south  of  the  granitic  and 
porphyritic  steppe,  to  which  we  have  alluded,  and  much  perforated  by  eruptive 
rocks,  belong  distinctly  to  another  mineral  region.  They  assume  the  Caucasian 
aspect  of  the  strata  of  that  epoch,  and  from  their  imbedded  masses  of  hard  and  cry- 
stalline limestone,  they  might  at  first  view  seem  to  be  referable  to  the  same  Jurassic 
limestone  which  is  spread  over  Southern  Germany,  including  the  Alps  and  Car- 
pathians, and  which  bounds  the  shores  of  the  Mediterranean  Sea,  a series  which 
unquestionably  includes  in  descending  order  all  the  strata,  to  the  inferior  oolite  and 

lias  inclusive’. 

On  this  point,  although  we  do  not  yet  pretend  to  have  the  means  of  forming  a 
correct  decision,  we  are  bound  to  state,  that,  judging  from  the  fossils  which 
have  been  as  yet  submitted  to  him,  M.D’Orbigny  is  of  opinion,  that  even  there,  the 
lias  does  not  form  a part  of  the  group  as  in  the  Alps  and  Carpathians  ; but  on  the 
contrary,  that,  differing  as  it  may  in  lithological  character,  the  Jura  of  the  Crnmea 
and  the  Caucasus  represents,  like  that  of  Russia,  the  “ Terrain  Oxfordien.”  He 
has  convinced  himself,  that  the  Ammonites  of  the  Crimsea,  when  not  identical, 
approach  closely  to  forms  which  are  common  near  Dignes  in  the  Lower  Alps 
and  at  the  Mont  du  Chat ; whilst  the  northern  species  are  evidently  those  of  a 
separate  basin,  characterized  by  the  distinct  species  to  which  we  have  before 


alluded. 

But  to  consider  the  tracts  with  which  we  are  personally  acquainted  : the  only 
deposit  of  the  Jurassic  or  oolitic  age  hitherto  observed  between  the  Devonian  axis 
of  Voroneje  and  Orel  and  the  Sea  of  Azof  and  the  Black  Sea,  was  first  discovered 
by  Major  Blode  on  the  banks  of  the  Donetz  near  Izium.  Accompanied  by 
that  persevering  geologist,  we  were  enabled  to  satisfy  ourselves  of  the  accuracy  o 
his  observations  ; and  although  we  slightly  extend  the  limits  of  the  group,  we 
admit  with  him,  that  it  occupies  a tract  of  very  limited  dimensions  It  is,  in 
truth,  a minute  patch  upon  the  great  surface  of  Russia  ; for  to  the  sout  i i is  en- 
tirely cut  out  near  Bachmuth  and  Lugan,  where  the  chalk  reposes  on  Permian 
and  carboniferous  strata,  without  the  intervention  of  a single  bed  to  represent  any 
member  of  the  Jurassic  series.  Still  the  deposit  is  geologically  important,  both 
from  its  peculiar  character  and  as  marking  a higher  stage  m the  series  than  any 

other  beds  of  this  epoch  in  Russia. 

,.a  „„„  ,,ptwPPn  the  synchronous  rocks  of  the  north  and  south  of  Europe, 

1 To  mark  the  exceeding  difference  between  > r|,  „ 

. . „ ,•  ,■  • i„,/i  tbP  latter  by  the  term  “ Mediterranean  lype. 

M.  Von  Buch  has  graphically  distinguished  the  latte  ) 
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The  right  bank  of  the  Donetz  at  Izium  presents  steep  escarpments  which  expose 
interesting  sections  of  these  Jura  rocks,  both  at  that  town  and  at  several  localities 
above  and  below  it.  The  uniform  composition  of  these  strata  leaves  no  doubt,  that 
they  belong  to  one  and  the  same  division  of  the  series  ; and  they  pass  under  cre- 
taceous rocks,  of  which  we  shall  treat  in  the  next  chapter.  We  shall  not  employ 
many  words  in  describing  these  different  localities,  though  we  must  enter  sufficiently 
into  detail  to  render  apparent  the  characters  which  unite  them,  and  the  marked 
differences  which  separate  them  from  the  basins  already  described. 

Sviatagora. — In  advancing  to  the  north,  after  our  examination  of  the  great  car- 
boniferous tracts  of  the  Donetz  (p.  89  et  seq.),  the  point  at  which  we  first  observed 
any  strata  of  Jurassic  age  was  at  Sviatagora,  about  eight  versts  below  Izium.  Near 
the  celebrated  convent  of  that  place  these  beds  rise  up  very  gradually  from  beneath 
picturesque  masses  of  white  chalk  which  have  weathered  into  “ needles,”  and 
resemble  the  light  and  airy  spires  of  a Gothic  church  h The  strata  which  imme- 
diately lie  beneath  the  white  chalk,  are  sandstone  and  sand,  intermixed  with  some 
courses  of  clay,  analogous  to,  but  not  identical  with,  certain  great  masses  of  grit 
which  a little  higher  up  the  Donetz  are  invariably  inferior  to  the  white  chalk,  and 
seem,  as  we  shall  hereafter  show,  to  form  a part  of  the  cretaceous  system.  These 
sandstones  are  of  greenish-grey  colour,  and  disintegrate  readily.  The  alternating 
clays  are  reddish  and  compact,  passing  to  shale,  in  some  parts  plastic  and  highly 
argillaceous,  in  others  sandy.  The  white  Jurassic  limestone  which  is  surmounted 
by  the  sands  and  sandstone,  is  in  parts  oolitic,  and  towards  its  base  pisolitic  ; but 
the  chief  mass  is  not  so  distinguished,  and  simply  resembles  many  of  the  earthy 
white  limestones  of  La  Rochelle  in  France  and  of  Portland  in  England. 

In  the  middle  part  of  this  section  we  found  a fragment  of  a Terebratula  re- 
sembling T.  spinosa  and  some  indistinct  corals.  The  thickness  of  the  white  lime- 
stone at  this  spot  is  about  forty  feet,  and  the  beds  dip  at  an  angle  of  twelve  to 
fifteen  degrees  to  the  south,  whilst  the  overlying  chalk  is  rather  less  inclined  but 
in  the  same  direction. 

Kamenka. — The  second  locality  in  ascending  the  banks  of  the  Donetz,  at  which 
the  Jurassic  formation  crops  out,  is  about  three  versts  below  the  little  village  of 
Kamenka.  The  beds  are  here  less  inclined  than  at  Sviatagora,  not  exceeding  three 
or  four  degrees  in  their  dip  to  the  south.  The  brook  Kamenka,  which  flows 


1 In  early  times  the  cells  in  the  chalk  beneath  these  natural  spires  were  used  as  convents  by  the  monks. 
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into  the  Donetz,  three  versts  from  the  village  of  the  same  name,  lays  bare  on  its 
banks  a very  instructive  succession.  In  the  upper  part  are  courses  of  sub-con- 
cretionary or  brecciated  white  limestone  with  Terebratulse,  resting  upon  an  agglo- 
merate of  shells,  and  a band  of  very  fine  oolite : in  the  lower  are  yellowish  cal- 
careous sands,  or  rather  disintegrating  sandy  limestones,  with  ferruginous  oolite 
and  yellow  sand.  The  whole  of  these  beds  may  have  a thickness  of  about  forty  feet. 
The  fine-grained  oolite  and  the  shelly  agglomerate  are  the  beds  most  worthy  of 
attention,  and  they  are  also  by  far  the  most  constant ; for  we  traced  them  north- 
wards by  Izium  to  Donetzkaya  near  the  military  colony  of  Petrofskaya.  The  shelly 
beds  contain  in  great  abundance  the  Trigonia  clavellata.,  a small  Ostrea,  Nerinsea, 
Astarte,  Terebratula,  and  a Turbinolia.  To  these  beds  at  Kamenka,  and  a little 
higher  up  the  Donetz,  lower  beds  of  friable  and  soft  limestone  succeed,  reposing 
upon  ferruginous  sandstone  with  plants  and  some  lignite,  which  have  been  observed 
in  one  point  only,  and  described  by  Major  Blode.  We  did  not  see  the  plants  in 
question,  which  ought  to  be  compared  with  the  recently  discovered  flora  of  the 
ferruginous  sandstone  of  Moscow.  Judging  from  their  position  beneath  these 
white  fossiliferous  or  Upper  Jura  limestones,  there  can  however,  we  conceive, 
exist  but  little  doubt,  that  the  lowest  beds  on  the  Donetz  are  the  equivalents  of 
the  highest  beds  at  Moscow,  or  sands  above  the  Oxford  clay.  Ihey  are,  therefore, 
of  high  interest  in  bringing  the  Jurassic  series  of  North  and  South  Russia  into 
geological  connection. 

The  presence  of  the  Nerinsea  and  of  a coral  unknown  in  the  other  Jurassic 
formations  of  Russia,  the  absence  of  Belemnites  and  the  great  scarcity  of  Am- 
monites (we  shall  presently,  however,  allude  to  a striking  species),  are  points 
which  seem  to  indicate  a very  notable  change  in  the  distribution  of  the  fossils  of 
the  Jurassic  epoch,  so  regular  and  uniform  in  all  the  central  and  northern  parts  of 

Russia.  . . 

The  most  instructive  of  the  sections  on  the  Donetz  in  ascending  order 

is  certainly  that  of  Izium  ; for.  besides  affording  a very  complete  development  ol 
the  uppermost  Jurassic  division,  it  also  clearly  shows  that  a considerable  thickness 
of  sand  and  sandstone  (greensand)  is  there  interposed  between  the  Upper  Jura  and 
the  white  chalk  In  this  section  the  inferior  beds  are  not  visible  beneath  the  river 
alluvia,  and  the  ascending  order  commences  with  the  fine-grained  oolite,  the  shelly 
agglomerate  with  Trigonia  clavellata,  and  a compact  hard  limestone.  The  succession 
is  explained  in  the  accompanying  diagram.  The  uppermost  Jurassic  strata  are 
divisible,  it  will  be  observed,  into  live  beds,  each  peculiarly  characterized,  and  the 
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group  is  then  overlaid  by  green  sandstone,  sands,  &c.,  which  in  their  turn  are  sur- 
mounted by  chalk.  To  the  consideration  of  the  last-mentioned  deposits  we  shall 


return  in  the  next  chapter. 


SECTION  AT  IZIUM. 


39. 


m.  White  chalk 

1.  Hard  quartzose  grit,  with  siliceous  cement 

k.  Sandy  clay,  &c 

j.  Green  sandstone,  with  siliceous  concretions 

*.  Porous  light-coloured  sandstone,  with  tripoli  and  yellow  sand 


h.  Grey  sandstone  and  sand,  with  green  grains  and  courses  of  marl  . . . , 

g.  Three  beds  of  limestone,  with  small  univalves  and  Nerinceee 

f.  Fine-grained  oolite  in  a base  of  compact  limestone 

e.  Soft  yellow  limestone,  with  Gervlllm  * 

d.  Limestone,  very  hard  and  compact,  slightly  translucent,  occasionally 

containing  gypseous  courses  and  a few  fossils  

c.  Marls  and  shelly  agglomerates,  with  T rigonia  clavellata  and  Cida- 

rites  TUumrnbachii 

b.  Band  of  fine  oolitic  structure 


a.  Beds  obscured  by  alluvia.  Sands  with  plants  ... . 
Level  of  the  Donetz. . , 


There  is,  then,  as  we  have  shown,  the  most  perfect  agreement  between  these 
sections  in  different  parts  of  the  Donetz.  The  higher  inclination  of  the  strata 
visible  in  one  spot  near  Kamenka,  is  proved  to  he,  after  all,  a mere  local  derange- 
ment, since  at  distances  of  ten  and  more  versts  apart,  we  observed  the  same  beds 
in  nearly  horizontal  positions.  The  persistence  of  the  shelly  agglomerates  with 
Trigonia  clavellata  and  the  fine-grained  oolite,  afford,  in  short,  as  clear  a line  of 
geological  horizon,  though  on  a smaller  scale,  as  the  Inoceramus  sandstone  in  the 
lower  Jurassic  division  of  other  parts  of  Russia.  We  again  detected  these  beds 
occupying  the  right  hank  of  the  river,  in  low  cliffs  from  fifteen  to  thirty  feet  high, 
at  Donetzkaya,  near  Petrofskaya,  where,  in  addition  to  the  Trigonia  clavellata  and 
Nerincea  elegans  (Fischer),  the  Ammonites  triplex  also  occurs  : there  is  also  present  a 
remarkable  Ammonite  of  undescribed  species,  which  M.  D’Orbigny  informs  us 
exists  in  the  coral  rag  of  France'. 

From  the  details  here  given,  and  from  the  section  which  shows  that  these  strata 
repose  upon  ferruginous  sands  with  plants,  and  are  overlaid  by  green  sand  and 
chalk,  our  readers  can  have  no  doubt  that  the  group  which  we  are  describing,  is 
of  age  posterior  to  the  dark  Jurassic  shales  and  sands  of  the  central  and  northern 
regions.  But  can  we  refer  them  with  precision  to  any  one  known  formation  or 
subformation  of  the  oolitic  series  of  England,  or  of  the  Jura  limestone  of  the  Con- 


This  Ammonite  approaches  to  the  A.  biplex. 
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tinent  ? Even  whilst  on  the  spot,  we  were  led  rather  to  group  them  with  the 
coral  rag  than  with  any  inferior  stratum.  We  subsequently  confirmed  this  view 
by  a visit  to  Poland,  and  can  now  state,  that  the  rocks  of  the  Donetz  may  be 
well  compared  with  the  white  limestone  on  which  the  citadel  of  Cracow  stands. 
Forming  a low  ridge  along  the  banks  of  the  Vistula  near  that  city,  the  upper  mass 
is  there  a white,  compact  limestone,  about  300  feet  thick,  which,  as  it  contains 
lines  of  flint  exactly  resembling  those  of  the  English  chalk,  was  formerly  placed 
on  the  parallel  of  that  formation.  The  lower  strata  are  yellowish,  sandy,  calca- 
reous grits.  In  the  white  or  superior  beds,  Professor  Zeuschner,  with  whom  we 
recently  examined  the  rock  in  situ,  has  identified  the  following  fossils  of  the  coral 
rag, — viz.  Scyphia  clathrata  (Goldf.),  Ammonites  biplex,  A.  triplex,  A.  polyplocus,  A. 
annularis,  A.  jlexuosus,  A.  vertebralis,  Lima  proboscidea,  Terebratula  biplicata,  and 
T.  subsenilis.  The  lower  mass,  from  100  to  150  feet  thick,  contains  Pecten  Jibrosus, 
P.  lens,  P.  textorius,  P.  vimineus,  Terebratula  varians,  T.  concinna,  T.  bullata  or  glo- 
bata  (V.  Buch),  T.  perovalis,  Lima  proboscidea,  and  L.  pectinoides  ? , with  some 
broken  Belemnites  and  Fucoids. 

Judging  from  these  organic  remains,  Professor  Zeuschner  correctly  places  the 
beds  which  contain  them,  in  parallel,  as  a whole,  with  the  coral  rag.  We  may  add, 
however,  that,  in  our  opinion,  the  lowest  of  these  hands  also  truly  represents  the 
calcareous  grit  of  Oxford  and  the  Malton  oolite  of  Yorkshire,  since  it  contains 
some  of  the  most  characteristic  species  of  that  subformation, — a very  remarkable 
coincidence,  when  we  consider  the  distance  which  separates  Malton  and  Oxford 
from  Cracow.  But  to  resume  and  apply  this  reasoning  to  Russia,  we  may  say,  that 
the  Polish  beds  of  Southern  Poland  serve  as  a valuable  connecting  link  between 
England  and  Russia,  since  they  possess,  in  common  with  the  limestones  of  the 
Donetz,  the  same  characteristic  Ammonites  biplex,  and  we  therefore  believe,  that 
they  both  belong  to  the  same  group — the  upper  Oxford  oolite. 

Conclusion. — In  terminating  this  chapter,  we  may  repeat,  that  our  observations 
have  established  and  extended  the  view  first  taken  by  M.  Von  Buch,  from  an  in- 
spection of  the  fossils  only ; that  in  a broad  zone,  extending  from  the  plains  of 
Prussia  into  the  distant  tracts  of  Russia,  all  the  Jurassic  strata  belong  to  the  Ox- 
fordian  formation  of  that  series.  We  have  further  ascertained,  that  in  Central 
Russia,  as  in  Poland,  there  exists  an  arenaceous  deposit,  with  plants  and  occa- 
sional lignite,  which  represents  the  sands  in  and  above  the  Oxlord  clay ; whilst 
in  Southern  Russia  a small  upper  member  of  the  series  is  the  equivalent  of  the 
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white  limestone  of  Cracow  in  Poland,  and  is,  we  conceive,  of  the  exact  age  of  the 

coral  rag  and  calcareous  grit  of  England. 

Detailed  examination  of  the  fossils  derived  from  the  lowest  and  largei  forma- 
tion has  convinced  M.  D’Orbigny,  that  they  belong  to  two  stratigraphical 
divisions  first  established  by  William  Smith,  viz.  the  Kelloway  rock  and  Oxfoid 
clay  ; and  judging  from  the  remains  we  laid  before  him,  he  thinks  it  possible  to 
distinguish,  with  as  much  precision  as  in  France  or  England,  the  lowest  Oxfordian 
or  Kelloway  rock,  from  the  overlying  beds  of  the  Oxford  clay.  Thus,  according 
to  M.  D’Orbigny,  the  fossils  from  Moscow,  Jelatma  on  the  Oka,  the  North  Ural 
and  the  tracts  near  Simbirsk  and  in  the  government  of  Orenburg,  contain  similar 
assemblages  of  forms,  which  he  classes  with  the  remains  of  the  Kelloway  rock  of 
England  or  the  lower  stage  of  his  “ Terrain  Oxfordien”;  the  Ammonites  Gulielmi 
(Sow.)  and  the  A.  Fournetianus  (D’Orb.)  being  the  characteristic  fossils.  On  the 
other  hand,  M.  D’Orbigny  believes,  that  the  beds  at  Makarief  on  the  Unja,  near 
Pies  on  the  Volga,  and  at  Saratof,  represent  the  middle  beds  of  the  “ Terrain  Ox- 
fordien,” or  simply  the  Oxford  clay  of  England  ; of  these  the  Ammonites  cordatus  is 

characteristic  ‘. 

Adopting  invariably  those  views  of  classification,  which  agree  with  the  dis- 
tribution of  organic  life,  we  have  never,  we  trust,  undervalued  the  importance 
of  clear  evidences  of  superposition.  Now,  in  Russia  the  facts  (as  we  have  related 
them)  are,  that  the  Jurassic  beds  which  are  in  contact  with  inferior  rocks,  are  those 
near  Pies,  Makarief  and  Moscow.  Unquestionably,  therefore,  in  a country  void 
of  all  great  dislocations  and  with  little  variation  in  the  level  and  inclination  of  the 
strata,  such  beds  may  naturally  be  supposed  to  lie  low  in  the  Jurassic  series. 
Judging  from  the  few  fossils  we  could  collect  in  the  vicinity  of  those  junctions, 
M.  D’Orbigny  is  led  to  believe,  that  two  of  these  masses  belong  to  his  middle 
stage  of  the  “ Terrain  Oxfordien,”  whilst  a third  (that  of  Moscow)  is  on  the  par- 
allel of  his  lower  stage.  In  relation,  however,  to  the  sections  on  the  Volga  near 
Pies,  it  must  be  stated,  that  in  the  Jurassic  shale  in  contact  with  the  red  Per- 
mian rocks,  we  obtained  Belemnites  only ; whilst  the  other  fossils  were  gathered 
from  mouldering  slopes  and  at  intervals  along  the  river  banks,  where  no  such 
junctions  are  visible.  Among  these  fossils,  the  Gryphcea  dilatata,  as  already  said, 
was  not  unfrequent,  and  it  was  associated  with  Ammonites  cordatus,  Turbo  mu- 
rrains, &c.  Again,  in  the  Jura  beds  upon  the  Oka  (near  Jelatma),  referred  by 

1 In  England  this  fossil  is  usually  found  in  the  “ calcareous  grit. 
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M.  D’Orbigny  to  the  “ etage  inferieure,”  we  find  the  same  Gryphaea,  associated 
with  different  species  of  Cephalopods,  which  are  common  in  the  Kelloway  rock  or 
lower  stage  ; and  hence  it  might  be  inferred,  that  the  beds  containing  them  must 
also  be  the  lowest  Jurassic  stratum  in  Russia.  This  however  is  not  the  case  ; for 
the  section  at  Inkino  near  Jelatma  (p.  234)  exhibits  the  same  fossiliferons  beds 
resting  upon  a considerable  thickness  of  Belemnite  shale;  and  a similar  order  of 
superposition  is  seen  at  Moscow.  Whether,  therefore,  this  shale  he  in  contact 
with  the  red  marl  and  sand  of  Pies  or  the  carboniferous  limestone  of  Moscow,  or 
whether,  as  near  Jelatma,  the  subjacent  rocks  are  hidden  from  view,  it  is  quite 
manifest,  that  it  forms  the  lowest  Jurassic  stratum  of  Central  Russia : and  it  is 
also  equally  certain,  that  this  lower  stratum  contains  few  fossils,  and  that  the  she  s 
cited  as  types  of  the  Kelloway  rock  are  found,  both  at  Inkino  and  at  Moscow,  in 


central  or  overlying  beds.  . 

But  these  facts  are  not  at  variance  with  our  general  views  of  the  identification 

of  distant  deposits  ; for  all  the  Jura  rocks  of  Central  and  Northern  Russia  put 
together,  are  not  of  greater  vertical  thickness  than  one  formation  only  of  Western 
Europe/ and  their  fossils  belong,  as  an  united  group,  to  the  Oxford  clay  and 
Kelloway  rock  of  England,  or  “ Terrain  Oxfordien  ” of  France.  We  cannot, 
it  appears  to  us,  push  the  parallel  further,  and  expect  invariably  to  find  in  Russia 
an  exact  equivalent  for  the  little  English  band  of  Kelloway  rock.  We  may,  in- 
deed, rest  satisfied  with  proving,  that  certain  strata  of  Northern  and  Central 
Russia  contain  species  which  characterize  the  Oxford  clay  and  its  sub-forma- 
tion in  England  and  France, -that  other  beds  with  plants  represent  the  sands  o 
the  calcareous  grit,  whilst  the  white  limestone  in  Southern  Russia  is  the  equiva  en 

0f  WithouTthTknowledge  which  we  possess  of  the  country,  a theorist,  whilst  de- 
fining more  precise  geographical  limits  than  we  can  hope  to  assign  o e 1 
feint  parts  of  this  greet  Jurassic  basin,  might  endeavour  to  md, cate  Its  littoral 
and  pelagic  deposits.  But  no  such  separation  can  be  admitted  so  long  as  we  know, 
that  lithologically  and  zoologically  the  strata  at  Jelatma  on  the  Oka,  are  un  i- 
sthiguishable  from  the  very  distant  rocks  of  the  North  Ural  and  the  has.n  of 
Petchora  on  the  one  hand,  and  from  those  of  Moscow  on  the  other. 

At  the'same  time  we  are  quite  read,  to  admit  with  M.  D'Ortngny,  Brat  the  os. 
sils  from  Makarief,  Pies  and  Sarttof  have  generally  the  aspect  of  the  Oxford  clay, 
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and  that  those  of  Moscow,  Jelatma,  North  Ural,  Simbirsk  and  Orenburg,  present 
the  “ facies”  of  the  Kelloway  rock. 

The  extension  of  this  one  member  of  the  oolitic  series  from  the  plains  of 
Prussia  to  the  frontiers  of  Asia,  is  not  less  remarkable,  as  evidence  of  the  wide 
operation  of  the  same  general  causes  in  ancient  epochs,  than  as  demonstrating  the 
great  “hiatus”  of  formations  which  is  shown  to  exist  between  the  Paleozoic 
rocks  and  the  Jurassic  deposits  ; there  being  in  these  countries  an  entire  absence 
of  the  Trias,  properly  so  called,  and  also  of  the  Lias  and  inferior  oolite.  This 
omission  ot  formations,  so  important  in  Western  Europe,  and  there  indicating  so 
long  a lapse  of  time,  might  lead  us  to  presume,  that  the  bottoms  of  the  ancient 
seas  had,  to  a great  extent,  been  raised  above  the  influence  of  the  waters,  during 
the  periods  which  passed  whilst  these  deposits  were  forming  in  other  parts  of  the 
world,  and  that  they  were  not  again  submerged  until  the  period  of  the  middle 
oolite.  We  might  perhaps  explain  the  absence  of  so  much  inorganic  matter  and 
so  many  animal  remains,  by  supposing,  that  the  tracts  thus  distinguished  had 
been  submerged  to  vast  depths,  and  placed  beyond  the  reach  of  any  sedimentary 
influence.  But  whatever  theory  we  adopt,  it  is  evident  that  such  uprisings  or 
depressions  took  place  equably  over  a very  wide  area ; for  in  the  region  where 
they  occur,  no  sort  of  eruptive  agency  has  ever  been  in  play.  The  operation, 
therefore,  was  probably  one  of  general  intumescence  at  one  sera,  and  of  subsidence 
at  another,  without  the  production  of  any  of  those  great  fissures  and  dislocations 
so  common  throughout  countries  affected  by  plutonic  outbursts. 

But,  putting  aside  speculation  as  to  the  cause  of  this  suppression  of  the  interme- 
diate deposits,  and  looking  only  to  the  actual  geological  succession,  is  our  wonder 
to  cease,  we  may  ask,  with  the  announcement,  that  these  Oxfordian  strata  extend 
from  the  plains  of  Prussia  to  the  Icy  Sea  of  the  Samoyedes,  and  to  the  Siberian  or 
Asiatic  flank  of  the  Ural  ? Certainly  not,  for  we  have  ascertained  that  they  are 
much  more  widely  diffused.  When  we  first  saw  the  fossils  of  this  grand  Russian 
deposit,  we  were  struck  by  their  resemblance  to  forms  collected  by  English 
travellers  in  the  Himalaya  chain,  a series  of  which  wras  presented  to  one  of  us  1 * * 
a few  years  ago  by  Lady  Sarah  Amherst 9,  and  found  by  herself  upon  the  spot. 

1 Mr.  Murchison.  The  black  Ammonites  collected  in  the  Himalaya  are  used  as  charms  by  the  Hindoo 

Fakirs. 

9 Now  Lady  Sarah  Williams. 
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Our  surmise  has  been  confirmed  by  M.  Alcide  D’Orbignv,  who,  having  examined 
the  Himalayan  fossils  of  this  age  which  we  have  submitted  to  him  l,  acquaints 
us,  that  the  most  common  of  the  Hindoo  Belemnites  is  identical  with  the  very 
common  Russian  species  Belemnites  absolutus  (Fischer)  ; whilst  among  the  Ammo- 
nites are  the  A.  interruptus  (Schloth.)  and  the  A.  triplex  (Sow.),  which  in  France 
and  Germany  are  highly  characteristic  of  the  Oxford  clay  ! We  are  not  yet  suffi- 
ciently acquainted  with  the  details  of  East  Indian  geology  to  be  able  distinctly  to 
assert,  whether,  as  in  Russia,  the  “ Terrain  Oxfordien”  there  prevails  to  the  ex- 
clusion of  other  members  of  the  oolitic  series  ; but  the  fact  is  very  remarkable, 
that  from  whatever  locality  of  Northern  or  Southern  India  fossils  of  this  age  have 
hitherto  been  brought  home,  they  all  have  the  “ facies  Oxoniensis.”  Thus  in  the 
Runn  of  Cutch  and  the  adjacent  lands  at  the  mouth  of  the  Indus,  English  geolo- 
gists have  already  shown,  that  Qryphcea  dilatata  is  associated  with  lossils  very 
similar  to,  if  not  identical  with,  the  Ammonites  and  Trigonige  of  the  Oxford  for- 
mation2 *. The  same  inference  has,  indeed,  been  drawn  from  similar  fossils  collected 
in  Southern  Africa,  on  the  Orange  river,  considerably  to  the  north  of  the  Cape 
of  Good  Hope8. 

So  far,  then,  we  are  assured  by  the  evidence  of  organic  remains,  that  the  Ox- 
fordian strata  occur  in  other  quarters  of  the  globe  ; but  how  are  they  there  distri- 
buted? Do  they  occur  in  great  continuous  zones  or  isolated  patches,  and  are  they, 
as  in  Russia,  the  sole  representatives  of  all  the  oolitic  series  ? Where,  again,  are 
their  eastern  limits  in  Asia?  may  they  not  range  from  the  Himalaya  mountains, 
through  Nepaul4 5 * *,  even  into  the  Birman  and  Chinese  empires  ? 

Though  future  explorers  alone  can  answer  these  queries,  our  readers  will,  in  the 


1 These  Himalayan  fossils  included  the  collection  of  Lady  Sarah  Amherst  and  one  made  by  Major 
D’Arcy,  and  presented  by  him  to  Dr.  Buckland. 

a See  the  memoir  of  Captain  Grant,  Geol.  Trans.,  vol.  v.  p.  289,  and  the  notice  by  Colonel  Sykes  of 
collections  made  by  Captain  W.  Smee  and  Colonel  Pottinger,  ibid.  p.  715.  The  oolitic  fossils  of  the  Runn 

of  Cutch,  and  also  of  the  desert  to  the  north-east  (Balmeer,  Joonah,  &c.),  have  quite  the  character  of  the 

middle  oolite.  See  figure  of  Gryphma  dilatata,  Geol.  Trans,  vol.  v.  p.  7 1 9. 

5 Silurian  System,  p.  583.  These  African  species  were  collected  by  Dr.  Smith. 

^ The  late  General  Hardwick,  of  the  East  India  Company’s  service,  brought  home,  together  with  his 

splendid  collection  of  natural  history,  certain  fossils  from  Nepaul.  Among  these  were  three  species  of 
Ammonite,  named  and  figured  but  not  described  by  Mr.  J.  E.  Gray;  viz.  A.  Nepaulensis,  A.  Walhchn, 
and  A substriatus,  all  evidently  forms  of  the  oolitic  series,  but  whether  distinct  from  those  of  the  Lias 
cannot  well  be  determined.  (See  Hardwick  and  Gray’s  Illustrations  of  Indian  Zoology.  Fol.  vol.  i.  last 

plate.) 
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mean  time,  we  trust,  be  satisfied  that  we  have  proved,  in  no  ambiguous  terms, 
the  vast  range  of  this  Oxford  deposit.  Our  own  survey  has,  indeed,  shown,  that 
it  is  one  of  the  most  important  members  of  the  secondary  rocks  of  Eastern  Eu- 
rope ; for  whilst  in  Great  Britain  it  constitutes  a small  portion  only  of  the  oolites, 
not  there  occupying  above  a fifth  part  of  the  space  covered  by  that  series,  in 
Russia  it  spreads  over  considerable  tracts,  to  the  entire  exclusion  of  the  Great 
and  Inferior  Oolite  and  Lias  beneath,  as  well  as  of  the  Kimmeridge  clay  and  Port- 
land rock  above  it.  In  a word,  the  Oxford  formation  of  Russia  is  the  only  deposit 
which  there  exists,  between  the  palaeozoic  rocks  upon  which  it  reposes,  and  the 
cretaceous  strata  by  which  it  is  succeeded. 


P.S.  As  this  sheet  was  passing  finally  from  our  hands  to  the  press,  we  received  a letter  from  our  zealous 
friend  Mr.  Frears  of  Moscow,  which  announces,  that  M.  Jasikoff  of  Simbirsk,  to  whose  observations 
on  the  Cretaceous  and  Tertiary  rocks  of  that  government  we  shall  presently  refer,  has  discovered  in  the 
Jurassic  strata  a few  bones  of  Ichthyosauri.  These  remains  occur  in  black  calcareo-bituminous  schists, 
which  seem  to  pass  on  the  one  hand  into  a limestone,  and  on  the  other  into  greenish  sands.  These  beds 
near  Simbirsk  are,  however,  of  the  same  age  as  those  of  Moscow  ; for  they  contain  some  of  the  same 
species  of  fossils.  Among  others  which  will  be  noticed  in  Part  III.  M.  Jasikoff  cites  Gryphcea  dilatata, 
Inoceramus  dubius,  I.  lavigalus,  with  Avicula,  Terebratula,  Orbicula,  six  species  of  Ammonites,  two  species 
of  Belemnites,  &c. 

In  reference  to  what  has  been  said  of  the  sands  with  plants  which  overlie  the  fossiliferous  shale  of  the 
Moskwa,  p.  240  et  seq.,  it  ought  to  be  stated,  that  the  cast  of  the  Lucina  which  is  mentioned  as  occur- 
ring in  these  sands  and  grits,  was  found  in  the  overlying  beds  south  of  M iatchkova,  no  such  shell  having 
ever  been  detected  at  Tatarova.  We  see  no  reason,  however,  to  doubt  our  conclusions,  that  all  these 
sandstones  in  the  Government  of  Moscow  are  of  the  same  age,  and  belong  to  the  upper  part  of  the  Oxford 
formation.  Whether  the  beds  at  Troitskoi  really  constitute,  as  we  suspect,  the  uppermost  limits  of  this 
series  in  the  Government  of  Moscow,  must  be  decided  hereafter. 
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CRETACEOUS  SYSTEM. 

I Prefatory  Sketch  of  the  Variations  in  Mineral  Character  of  the  Cretaceous  System 
of  Northern  Europe  in  its  range  from  West  to  East. — Succession  in  England, 
France,  Germany,  Poland  and  the  Carpathians. — II.  Cretaceous  Rocks  of  Russia 
in  the  drainage  of  the  Donetz  and  the  Don. — Thinning  out  of  the  white  Chalk 
in  the  Governments  of  Kharkof,  Kursk,  fyc. — Eastern  mass  of  Chalk  on  the  River 
Ural. — Cretaceous  Rocks  of  the  Lower  Volga  extending  from  Simbirsk  to  the 
Southern  Steppes. — Peculiar  mineral  development  of  the  Cretaceous  system  of 
Russia  and  its  apparent  Passage  into  the  Tertiary  Rocks. — Country  between  the 
Volga  and  the  Don. — Conclusions. 

Devoting  our  chief  attention  to  the  Palaeozoic  rocks  of  the  northern  and 
central  districts  of  Russia,  we  had  no  great  difficulty  in  mastering  the  relations 
of  the  Jurassic  or  next  succeeding  deposits,  which  exhibit  well-defined  characters 
and  occupy  limited  spaces.  A much  shorter  period,  however,  was  spent  by  us  in 
the  vast  region  of  the  south,  which,  with  the  exception  of  the  granitic  steppe,  a 
small  patch  of  Paleozoic  rocks  and  the  carboniferous  tract  of  the  Donetz,  is  ex- 
clusively occupied  by  cretaceous  and  tertiary  deposits.  Under  these  circumstances 
it  is  evident,  that  we  must  be  unprepared  accurately  to  define  the  boundaries  and 
relations  of  the  superior  systems.  In  the  following  pages,  indeed,  we  shall  give 
other  cogent  reasons,  which  prevent  us  from  separating  the  Cretaceous  from  the 
Tertiary  rocks,  with  the  same  decision  as  in  England  and  France.  To  render  this 
point  more  intelligible  to  our  readers,  and  also  to  convey  to  them  a clear  view  of 
the  general  range  and  features  of  the  cretaceous  deposits  of  Northern  Europe,  we 
shall  commence  this  chapter  with  a sketch  of  the  changes  which  they  undergo,  in 
passing  from  the  British  Isles  on  the  West,  to  Russia  on  the  East. 

In  some  parts  of  England  the  oolitic  series  is  well  known  to  be  separated  from 
the  Cretaceous  rocks,  by  a considerable  estuary  and  freshwater  formation  called  the 
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Wealden.  This  deposit,  feebly  represented  in  France,  but  clearly  recognizable  in 
Hanover',  is  not  traceable  throughout  Eastern  Germany;  and  has  no  representa- 
tive in  Poland  or  Russia.  In  reference  to  our  subject,  therefore,  it  is  unnecessary 
to  enter  upon  the  discussion  which  at  present  occupies  geologists,  as  to  the  precise 
marine  equivalents  of  these  estuary  and  freshwrater  beds  in  other  parts  of  the  Eu- 
ropean basin.  The  Wealden  group  of  the  British  Isles  is  surmounted  by  a thick 
Cretaceous  system,  divided,  in  ascending  order,  into  the  following  formations : 
— 1.  Lower  Greensand.  2.  Gault.  3.  Upper  Greensand ; and  4.  Chalk.  As  the 
lowermost  of  these  masses,  of  considerable  dimensions  and  of  varied  structure 
has  been  recently  found  to  contain  in  England  many  fossils  characteristic  of  the 
“ Terrain  Neocomien  ” of  Swiss  and  French  authors,  it  is  clear  that  the  latter 
formation,  which  extends  through  the  south  of  France,  is  simply  a largely  developed 
inferior  member  of  the  Cretaceous  system,  under  a certain  mineral  type,  and  with 
some  peculiar  fossils.  With  this  deposit  we  have,  however,  a little  more  concern 
than  with  the  Wealden,  for  although  its  lower  and  peculiar  part  does  not,  as  far  as 
we  know,  exist  in  Eastern  Germany  or  Poland,  it  appears  in  the  Crimsea  and 
southern  limits  of  Russia2.  But  putting  aside  the  lowest  greensand  of  English 
geologists,  which  with  its  continental  equivalent  the  Neocomian  must  be  consi- 
dered the  true  base  of  the  Cretaceous  system,  it  may  be  stated,  that  even  within 
the  kingdom  of  France  it  has  been  ascertained,  that  the  cretaceous  subdivisions  in 
the  south  of  that  country  are  essentially  distinct  from  those  of  the  north.  In  the 
latter,  as  in  England,  the  white  chalk  is  underlaid  by  bands  which  respectively 
represent  the  Upper  Greensand  and  Gault,  with  some  development  of  a Lcwer 
Greensand  ; whilst  in  the  southern  provinces  the  last-mentioned  deposit,  contain- 
ing much  calcareous  matter,  is  at  once  surmounted  by  white  limestone,  which 
passes  under  tufaceous  marlstone,  the  whole  series  terminating  upwards  in  yel- 
lowish-white and  gray  chalk.  And  yet,  notwithstanding  this  great  discrepancy  in 

1 See  Roemer’s  Versteinerungen  des  N.  Deutsch.  Oolith.  Geb.  1836. 

2 It  is  right  to  observe,  that  some  Neocomian  shells,  similar  to  those  which  occur  in  the  lowest  beds  of 
the  greensand  of  the  Isle  of  Wight,  have  been  found  near  Kislavodsk,  at  the  northern  foot  of  the  Cau- 
casus. We  state  this  on  the  authority  of  our  colleague  Count  Keyserling,  with  whom  we  examined 
the  coast-section  at  Atherfield  in  the  Isle  of  Wight  in  the  spring  of  1S42,  and  thence  suggested  that  it 
would  prove  to  be  the  equivalent  of  the  Neocomian  strata  of  foreign  geologists.  (See  Proc.  Geol.  Soc., 
vol.  iv.  p.  112,  and  the  memoirs  of  Mr.  Austen  and  Dr.  Fitton,  Proc.  Geol.  Soc.  vol.  iv.  pp.  170  and  198.) 
M.  Dubois  de  Montpereux  had  previously  ascertained  the  presence  of  Neocomian  strata  in  the  Crimsea. 
His  detailed  sections  of  the  whole  cretaceous  series,  as  exhibited  in  the  cliffs  of  this  country,  are  most 
instructive.  (See  Voyage  au  Caucase,  &c.,  Fifth  Ser.  pi.  10.  f.  13.) 
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detailed  mineral  succession,  the  system,  as  a whole,  in  France  is  characterized 
throughout  by  certain  fossils,  some  of  which  have  a great  vertical  range  when  fol- 
lowed from  one  part  of  that  country  to  another1. 

With  a strong  general  analogy,  if  not  identity  as  a geological  group,  derived 
from  stratigraphical  and  zoological  evidences,  the  Cretaceous  system  of  Germany 
differs,  in  the  lithological  arrangement  of  its  parts,  both  from  that  of  England  and 
of  France.  In  England,  as  already  stated,  the  upper  half  is  calcareous,  the  lower 
arenaceous  and  argillaceous  ; and  if  in  the  North  of  France  the  same  general  suc- 
cession may  be  said  to  exist,  the  South  presents,  as  just  mentioned,  a group  more 
or  less  calcareous  throughout.  In  Central  and  Eastern  Germany,  on  the  contrary, 
the  whole  system  is  much  more  siliceous,  calcareous  matter  being  very  sparingly 
distributed.  To  that  country,  therefore,  we  now  invite  a little  preliminary  atten- 
tion, seeing  that  it  is  intermediate  between  the  best  known  western  types  and  the 
chalk  of  Russia. 

In  Central  and  Eastern  Germany,  then,  the  upper  part  only,  as  we  believe,  of  the 
English  lower  greensand,  is  well  represented  by  the  Quader  Sandstein,  which  con- 
stituting rocks  of  picturesque  forms  on  the  northern  flank  of  the  Hartz  and  in 
Saxony,  spreads  over  a wide  area  in  Bohemia,  Silesia  and  Moravia,  where  with 
Alcyonia  and  some  fossils  of  the  west,  it  contains  many  new  species  of  animal 
remains,  some  of  which  have  been  published,  and  also  a copious  Flora2. 

In  Saxony  the  “ Lower  Quader  ” is  a light-coloured  siliceous  sandstone,  with 
occasional  green  grains  and  spots  of  black  oxide  of  iron.  The  next  superior  band, 
or  “ Lower  Planer-kalk,”  is  a marly  grit,  sometimes  a chert,  at  others  a conglome- 
rate, and  even  a white,  incoherent  and  ferruginous  sand.  The  latter  rock  contains 
a few  peculiar  fossils,  and  some  which  in  Britain  have  been  found  only  in  the  white 
chalk,  such  as  Hippurites,  sharks’  teeth  and  palates  of  fishes,  with  Tercbratula 
gallina,  T.  oroides,  &c.  The  next,  or  third  group,  ascending,  termed  the  !t  Middle 
Planer-kalk,”  varies  from  a white  and  ferruginous  sandstone  containing  some  green 
grains,  to  a highly  calcareous  grit,  in  which  the  well-known  fossils  Inoceramus  con- 

, See  D’Archiac,  Etudes  sur  la  Formation  Cretacee,  1844  ; also  the  instructive  descriptions  of  M.  Du. 
frdnoy.  Descript,  de  la  Carte  Geol.  de  France,  and  La  Paleontologie  Fran?aise  of  D’Orbigny. 

« See  the  G*a  von  Sachsen,  by  Dr.  Geinitz  ; also  the  memoir  of  M.  Gdppert  on  certain  plants.  Another 
work  is  preparing  on  the  deposits  of  this  age  in  Moravia,  by  Professor  Glocker  of  Breslau,  in  which  many 
new  forms  of  plants  arc  figured.  The  fossil  contents  of  the  cretaceous  rocks  of  Bohemia  are  said  to  exceed 
500  species,  part  of  which  have  been  made  known  by  Dr.  Reuss  (Kreide-gebilde  des  Westliclien-Bohmens, 
Prag.  1844).  It  is  not  our  province  here  to  allude  to  the  Northern  German  types  described  by  Romer. 
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centricus  and  Ostrea  vesicularis  are  most  abundant.  The  fourth  division,  the  “ Upper 
Planer,”  is  a dull  gray,  sandy,  calcareous  rock,  containing  sometimes  as  much  as 
75  per  cent,  of  carbonate  of  lime.  This  band  is  peculiarly  characterized  by  Hamites 
and  Scaphites  with  Terehratula  carnea,  T.  Mantellii,  certain  large  Inocerami  common 
in  the  chalk  of  England,  numerous  fishes  ; and  altogether  160  species,  at  least, 
have  been  collected  from  it  in  Saxony  alone,  of  which  the  Spondylus  spinosus  ( Pla - 
giostoma,  Sow.)  is  perhaps  the  most  abundant  of  the  forms  well  known  in  the  chalk 
of  other  countries.  Lastly,  the  fifth  or  highest  division,  termed  the  “ Uppermost 
Quader,”  is  a siliceous  building-stone,  often  occupying  the  table-land  of  lofty  hills, 
which  containing  very  little  calcareous  matter,  has  not  afforded  many  fossils,  though 
among  them  are  Hamites  which  distinctly  connect  it  with  the  underlying  band  ; 
and  others,  such  as  Pecten  asper  and  Lima  multicostata  (Geinitz),  which  some  ob- 
servers might  consider  to  be  characteristic  of  the  greensand  below  the  chalk. 

Geologists  can  scarcely  hear  of  this  Saxon  succession  1 and  compare  it  with  that 
so  lucidly  pointed  out  by  Fitton  and  other  English  authors2,  without  perceiving  that 
whilst  the  group  of  organic  remains  of  both  countries  is  on  the  whole  the  same, 
the  detailed  lithological  order  in  which  the  beds  succeed  each  other,  and  the  fossils 
by  which  they  are  distinguished,  are  essentially  different. 

In  Saxony  and  the  surrounding  tracts  of  Germany,  where  there  is  no  true  chalk, 
we  see  several  species  running  through  the  whole  series.  The  Pecten  5-costatus3, 
for  example,  is  found  in  every  one  of  the  five  German  subdivisions,  and  the  Inoce- 
ramus  Mytiloides  of  the  lower  chalk  (never  yet  seen  in  the  English  greensands), 
occurs  in  the  lowest  and  one  of  the  highest  of  the  Saxon  beds.  Valuable,  therefore, 

1 This  succession  is  given  on  the  authority  of  Dr.  Geinitz  of  Dresden,  who  has  just  added  to  his  former 
publications  an  interesting  description,  with  figures,  of  the  fossils  of  certain  cretaceous  rocks  upon  the 
frontiers  of  Saxony,  Bohemia  and  Silesia,  which  were  recently  traversed  by  Mr.  Murchison  (Heuscheur- 
gebirge  near  Glatz,  and  Kieslingwalda  near  Habelschwerdt) . In  his  list  are  enumerated  many  species  well 
known  in  England,  as  characteristic  of  the  lower  greensand  series,  among  which  are  Trigonia  aleeformis, 
Sow.,  Pecten  quadncostatus,  ib.,  Cardium  Hillamm,  ib.,  Venus  faba,  ib„  Terehratula  sella,  ib„  Cuculleea 
glabra,  ib.,  Littorina  conica,  ib.,  Turritclla  granulala,  ib.,  Ostrea  macroptera,  ib.,  &c.,  &c.  Others,  from  the 
same  localities,  and  which  do  not  there  appear  to  lie  in  higher  positions,  are,  on  the  contrary,  in  England, 
characteristic  of  the  chalk  only ; viz.  Terehratula  striatula,  Mantell,  T.  octoplicata,  Sow.,  T.  Mantel- 
lianea,  ib.,  T.  pisum,  ib.,  T.  ovoides,  ib.,  with  Hamites  elliplicus,  Mantell,  several  fishes,  &c.,  &c. 

* See  Fitton’s  memoir  on  the  strata  below  the  chalk,  Geol.  Trans,  vol.  iv.  p.  103  ; and  Mantell’s 
Geology  of  the  South-east  of  England. 

3 M.  D’Archiac  also  shows  that  the  Pecten  5-costatus  ranges  through  all  his  four  divisions  of  the  creta- 
ceous formation  of  the  south-west  of  France. 
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as  species  are  in  designating  the  limits  of  sub-groups  within  given  distances,  the 
distribution  of  the  fossils  of  the  Cretaceous  system  of  France  and  Germany  shows, 
that  forms  which  some  geologists  might  consider  as  characterizing  one  division 
only  of  a system,  there  pervade  all  its  members.  We  have  alluded  to  the  divisions 
of  the  Cretaceous  system  of  the  east  of  Germany,  in  order  to  lead  our  readers  to 
admit,  that  as  in  a country  not  midway  between  the  shores  ol  Britain  and  some 
of  the  tracts  to  which  wTe  are  about  to  allude,  there  are  already  such  striking  de- 
viations from  the  local  types  with  which  they  are  familiar,  so  might  we,  when 
transported  to  the  eastern  extremities  of  Europe,  expect  to  find  still  less  agreement 
in  character  between  more  widely-separated  cretaceous  deposits.  Nevertheless  all 
observers  will  not  fail  to  be  struck  with  the  fact,  that  however  the  detailed  litholo- 
gical and  zoological  succession  of  the  subformations  vary,  the  pure  white  chalk  re- 
appears in  Russia  with  exactly  the  same  aspect  and  composition  as  in  their  own 
countries,  associated  with  certain  greensands ; whilst  the  cretaceous  seiies,  as  a 
whole,  is  eminently  marked  by  the  same  group  of  organic  remains. 

If  our  observations  had  been  adequate,  we  should  have  conducted  our  readers, 
step  by  step,  from  the  Silesian  and  Saxon  deposits  to  which  we  have  briefly  alluded, 
through  Poland  intoVolhynia  and  Podolia,  those  western  governments  of  Russia  in 
which  cretaceous  rocks  occur.  Not  having,  however,  personally  examined  a great 
portion  of  that  area,  we  must  dismiss  this  subject  in  a few  paragraphs,  relating  to 
tracts  with  which  we  have  so  slight  an  acquaintance,  and  then  proceed  to  describe 
those  parts  of  Russia  in  which  we  made  more  accurate  observations1. 

Covering  portions  of  the  south  of  Poland,  the  cretaceous  rocks  extend  in  great 
force  into  Yolhynia,  and  are  extensively  exposed  on  the  banks  of  the  Vistula  and 
its  tributaries.  Thence  they  range  by  Lublin  into  Podolia,  where  they  surmount 
the  Palaeozoic  rocks  (Devonian  ? and  Silurian)  on  the  banks  of  the  Dniester  (en- 
virons of  Kamenetz-Podolsk,  and  Moghilev). 

In  that  tract  of  Poland  which  lies  to  the  south  of  Kielce,  and  between  that  town 
and  Cracow,  the  cretaceous  rocks  have  a very  uniform  aspect,  and  consist  of  thin- 

i In  the  Royal  collections  at  Warsaw  we  noticed  the  small  Exogyra  calceola  m a greensand  from 
Denischin  near  Marionufka  on  the  Dniester;  GrypUa  anmlata  and  Nautili  from  Kasbisch  on  the  Vis- 
tula • large  Inocerami  with  Scaphites  and  Echini  in  flints,  from  gray  chalk  m a tract  extending  from  Khar- 
kuf  by  Novi-miasto  to  Kortchin,  where  those  fossils  are  associated  with  sulphur  and  gypsum  ; Belemnites 
from  Udritza  near  Yamstock ; Alcyonia  in  large  branches  from  Lublin  and  the  country  extending  to 
Zamosch  and  Kasmisch.  At  the  latter  place  the  zoophyte.  Choanites  of  Mantell,  occurs,  and  will  be 
pointed  out  as  re-appearing  at  Khwalynsk  on  the  Volga,  and  at  Kursk  in  the  heart  of  Russia. 
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bedded,  dingy  white,  and  cream-coloured  marlstones,  occasionally  very  like  the 
more  chalky  beds  ot  the  upper  greensand,  or  “ craie  chloritee.”  They  there 
contain  Inocerami  with  Spatangus  cor-anguinum,  Terebratula  carnea,  and  other  well- 
known  chalk  fossils  ; and  the  basin,  both  at  its  northern  and  southern  extremities, 
rests  upon  Jurassic  strata.  The  rock,  for  example,  on  which  the  citadel  of  Cracow 
stands,  which,  from  its  white  colour  and  imbedded  flints,  was  long  considered  to  be 

chalk,  is,  as  we  have  before  mentioned,  the  southernmost  of  these  Jurassic 
zones. 

But  as  we  have  not  had  leisure  to  decipher  the  relative  age  of  the  different 
members  of  the  Cretaceous  system  of  Poland,  we  must  refer  to  the  works  on  that 
subject  by  M.  Pusch,  and  also  to  the  recent  labours  of  Professor  Zeuschner,  who 
has  thrown  new  light  upon  the  fossil  contents  of  the  secondary  formations  of  his 
native  country.  There  is,  however,  one  great  geological  feature  which  cannot  here 
be  passed  over  in  silence,  viz.  the  widely-diffused  sandstone  and  shale  which  occupies 
so  prominent  a space  upon  our  Map  on  the  northern  flank  of  the  Carpathian  chain, 
and  is  coloured  by  us  as  cretaceous.  In  so  classifying  the  Carpathian  sandstone, 
or  “ Grtis  des  Carpathes,”  we  adopt  the  conclusions  of  the  leader  of  German  geo- 
logists, M.  Von  Buch,  and  of  our  precursor  M.  Boue,  and  are  necessarily  at  variance 
with  the  newly-published  opinion  of  M.  Zeuschner,  who  accompanied  one  of  us  in 
a traverse  across  these  outer  ridges  or  “ contre-forts  ” of  the  Tatra  Mountains.  In 
stating  our  own  view,  we  must  at  the  same  time  admit  that,  as  a whole,  the  “ Gres 
des  Carpathes  ” is  very  different  in  mineral  composition  from  the  Quader  Sandstein 
of  the  adjacent  low  countries  of  Silesia,  Moravia,  &c.  ; and  that,  as  yet,  it  has  offered 
no  distinct  organic  remains  beyond  those  fucoids  which  have  been  considered  as 
marking  the  lower  stage  of  the  Cretaceous  system.  We  adhere,  however,  to  our 
opinion  for  this  plain  reason ; that  in  our  transverse  section  to  the  Tatra  we 
found  the  lowest  beds  of  this  Carpathian  sandstone  composed  of  sand  and  dark 
shale,  reposing  upon  a limestone1  loaded  with  Nummulites,  Pectens,  Echini,  &c 
which  rock  is  clearly  incumbent  upon  the  Jura  or  Alpine  limestone, — with  its  cha- 
racteristic fossils,  and  including  in  its  lower  beds  some  well  known  Lias  species. 
In  fact,  we  found  the  Tatra  chain  and  its  dependencies  upon  the  north  to  be  a 
repetition,  as  nearly  as  possible  in  all  its  parts,  of  the  Austrian  Alps,  with  the  sur- 
vey of  which  one  of  us  was  formerly  much  occupied.  The  sandstone  and  shale  of 

1 These  Nummulites  are  distinct  in  specific  characters  from  those  occurring  in  rocks,  which  in  the  Pyre- 
nees, the  Crimsea  and  other  countries,  constitute  the  uppermost  cretaceous  or  lowest  tertiary  stratum 
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the  sub-Alpine  eminences  near  Vienna  (the  Flysch  of  Keferstein  and  Studer) , which 
are  interposed  between  massive  and  lofty  mountains  of  limestone  (Alpen  or  Jura 
Kalk),  and  the  tertiary  accumulations  of  the  plains,  are  in  fact  undistinguishable 
from  the  “ Gr&s  des  Carpathes”  both  in  structure  and  position,  and  in  the  fucoids 
which  they  both  contain1. 

Whatever  may  be  the  exact  equivalent  of  the  “ Gr6s  des  Carpathes,”  there  can, 
however,  be  no  doubt  that  to  the  north  and  north-east  of  that  peculiar  formation, 
there  exists  an  enormous  development  of  true  cretaceous  deposits,  including  much 
white  chalk.  For  the  account  of  these  beds  in  Podolia  and  on  the  Dniester,  we 
refer  to  the  writings  of  Eichwald,  Dubois,  Blode  and  others,  and  we  now  at  once 
transport  our  readers  to  similar  rocks  in  those  regions  of  Southern  Russia,  where 
we  have  personally  examined  them. 

Chalk  of  the  Donetz,  or  Country  of  the  Don  Cossacks. — One  of  the  finest  displays 
of  white  chalk  we  saw  in  Russia,  occurs  in  the  southern  steppes  of  the  Don  Cos- 
sacks, on  the  right  bank  of  the  river  Donetz,  which  there  flows  for  some  distance 
in  denudations  of  this  rock.  On  the  right  bank  of  that  stream,  to  the  south  of 
the  Lugan  iron-works,  the  white  chalk  occupies  basins  or  undulations,  which,  as 
already  explained  (p.108),  are  occasionally  separated  from  each  other  by  protruding 
masses  of  highly  inclined  carboniferous  strata.  To  show  the  very  great  thickness 
of  the  white  chalk  in  parts  of  this  region,  we  may  state,  that  at  the  period  of  our 


1 In  justice  to  our  friend  M.  Zeusclmer,  it  should  be  stated,  that  he  has  been  led  to  group  the  “ Gres 
des  Carpathes  ” with  the  Jurassic  series,  because  he  observed  in  it  what  he  supposed  to  be  an  intercala- 
tion of  rocks  containing  Jura  fossils.  See  section  in  a work,  written  in  the  Polish  language,  “ Rzut 
Oka  na  budowe  Geologiczna  Tatrow  przez  L.  Zejsznera.  Warszawa,  1842. ” But  we  examined  the 
very  sections  which  led  him  to  adopt  this  view,  and  cannot  agree  with  him.  We  believe  that  the  appear- 
ance of  limestone  with  Jurassic  fossils  (inferior  oolite,  &c.),  forming  part  of  the  series  of  the  Carpathian 
sandstone  at  Zaflary,  is  simply  due  to  an  upcast,  upon  a line  of  eruption  parallel  to  the  granitic  axis  of  the 
Tatra,  by  which  the  lower  Jurassic  strata  have  been  forced  up  or  wedged  in  amidst  these  sandy  cretaceous 
formations,  which,  according  to  our  view,  are  thrown  off  both  to  the  south  and  north,  this  is  indeed 
proved  by  the  rise  en  masse,  as  above  stated,  of  the  Jurassic  group  of  the  great  Tatra  from  beneath  these 
same  satidstones.  An  Aptychus  ?,  Ammonite,  and  Pecten  have,  it  is  true,  been  found  in  a portion  of  an 
outer  zone  of  rock,  very  distant  from  the  Carpathian  mountains,  and  about  one  post  south  of  Cracow, 
which  is  referred  by  M.  Zeuschner  to  the  same  sandstone  : but  the  relations  of  the  strata  are  there 
much  too  obscure  to  enable  us,  as  yet,  to  draw  any  rational  conclusions  from  them.  Until  the  detailed 
relations  of  the  undulating  region,  extending  far  from  the  flanks  of  the  Carpathians,  are  better  worked 
out,  and  all  its  organic  remains  made  known  (a  task  which  we  trust  M.  Zeuschner  will  accomplish),  it 
would  obviously  be  unfair  to  express  any  opinion  or  decision  concerning  this  tract,  although  the  evidence 
is  decisive  at  Zaflary  and  on  the  north  flank  of  the  Tatra. 
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visit  (1841)  Artesian  sinkings  had  been  made  at  Lugan  to  a depth  of  630  feet  with- 
out any  indication  of  a change  of  rock. 

At  Uspensk  in  the  same  district,  where  the  chalk  lies  in  hollows  of  the  car- 
boniferous strata,  we  found  Inoceramus  crista  galli,  I.  ( Catillus ) Cuvieri,  Lima  semisul- 
cata,  Ostrea  vesicularis,  Belemnites  mucronatus,  &c.  &c.  Courses  of  flint,  of  white, 
gray,  resinous  and  black  colours,  are  there  numerous.  The  whole  of  this  creta- 
ceous mass,  though  unconformable  to  the  subjacent  coal  strata,  seems  to  have  been 
simultaneously  affected  by  a movement  of  elevation,  for  it  dips  with  them  to  the 
north-north-east,  though  not  by  any  means  at  so  high  an  angle.  But  besides  the 
pure  white  chalk,  there  occur  in  this  same  district,  particularly  to  the  north  of 
Lugan,  and  between  that  place  and  the  great  coal-works  of  Lissitchia-balka,  some 
small  tracts  in  which  greensands,  apparently  rising  from  beneath  the  chalk,  are 
loaded  with  Exogyne,  as  well  as  with  the  Ostrea  vesicularis.  These  portions  of 
greensand  extend  to  the  right  bank  of  the  Donetz,  in  depressions  of  the  older  rocks, 
at  Serebrianka  and  Verknaia.  At  the  bureau  of  the  mines  at  Lissitchia-balka,  we 
inspected  several  fossils  in  a matrix  of  greensand  derived  from  these  localities,  but 
none  of  them  had  the  facies  of  the  remains  of  lower  greensand,  all  of  them  (in- 
cluding the  Ostrea  vesicularis ) being  species  of  the  white  chalk  and  upper  greensand 
of  Western  Europe. 

Before  we  leave  the  overlying  deposits  around  these  carboniferous  tracts,  we 
must  further  state,  that  on  their  southern  frontier  they  are  also  surmounted  by  a 
narrow  band  of  chalk,  which,  with  a slight  interruption,  extends  from  the  con- 
fluence of  the  Donetz  and  the  Don  on  the  east,  to  the  rivers  Miuss  and  Krinka 
on  the  west1.  Again,  on  the  eastern  limits  of  this  coal  country  we  observed  nu- 
merous instructive  sections  of  white  chalk,  notably  at  Kamenskaya  and  on  the  little 
streams  Slaboka,  Glaboka,  &c.,  tributaries  of  the  Donetz.  In  several  other  locali- 
ties, which  it  is  unnecessary  now  to  specify,  as  their  names  do  not  appear  upon 
our  map,  the  white  chalk  is  distinctly  and  conformably  surmounted  by  a peculiar, 
white  clay-stone,  with  marlstone  and  sands,  the  whole  being  perfectly  analogous  to 
strata  in  the  government  of  Kursk,  which  we  shall  presently  show  to  be  an  integral 
part  of  the  Cretaceous  system. 

In  tracing  the  cretaceous  rocks  from  these  southern  coal  regions  in  their  course 

i This  hand  of  chalk  is  correctly  laid  down  by  Captain  Ivanitzki  in  a geological  map  of  this  region, 
with  which  we  were  furnished  by  General  Tcheffkine,  and  of  which  a reduction  has  been  published  in  the 
‘ Annuaire  des  Mines  de  Russie.’  We  have  somewhat  extended  Captain  Ivanitzki  s band. 
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to  the  north,  we  must  specially  revert  to  the  admirable  section  at  Izium  on  the 
river  Donetz  (p.  252).  There,  as  above  remarked,  is  seen  a clear  order  of  super- 
position, which  shows  the  upper  Jura  limestone  or  coral  rag  covered,  by  light- 
coloured  sandstone  and  sand  with  green  grains,  inclosing  thin  courses  of  marl. 
These  beds  pass  upwards  into  porous  sandstone  with  tripoli,  the  whole  of  this  low  ei 
cretaceous  or  greensand  group,  of  about  70  feet  in  thickness,  being  surmounted  by 
pure  white  chalk. 

SECTION  AT  IZIUM.  39  bis. 


m.  White  chalk  * 

1.  Hard  quartzose  grit,  with  siliceous  cement 

k.  Sandy  clay,  

j.  Green  sandstone,  with  siliceous  concretions. 
i.  Porous  light-coloured  sandstone,  with  tripoli  and  yellow  sand. . 

h.  Grey  sandstone  and  sand,  with  green  grains  and  courses  of  marl  . 

g.  Three  beds  of  limestone,  with  small  univalves  and  Nerinaa. 
f.  Fine-grained  oolite  in  a base  of  compact  limestone 

e.  Soft  yellow  limestone,  with  Gervilliat 

d.  Limestone,  very  hard  and  compact,  slightly  translucent,  occasionally  con- 
taining gypseous  courses  and  a few  fossils 

c.  Marls  and  shelly  agglomerates,  with  Trigonia  clavellata  and  Cida - j 

b.  Band  of  fine  oolitic  structure  

a.  Beds  obscured  by  alluvia.  Sands  with  plants. 

Level  of  the  Donetz 


The  structure  of  the  country  in  the  governments  of  Kharkof  and  Kursk  con- 
vinced us,  however,  that  thick  as  it  may  be  at  Lugan  and  in  the  upper  steppe  of 
the  Don  Cossacks,  the  white  chalk  dwindles  out  to  one  thin  bed  in  the  adjacent 
regions  upon  the  north,  and  plays  a very  subordinate  part  only,  amid  argillaceous 
and  siliceous  masses  which  there  represent  the  Cretaceous  system. 

The  important  and  flourishing  city  of  Kharkof 1 stands  in  the  centre  of  deposits 
which,  from  their  light  colours  alone,  might  lead  to  the  impression  of  their  being 
cretaceous  ; for,  consisting  of  whitish,  greenish,  and  light  yellow  argillaceous  beds, 
which,  at  first  sight,  very  much  resemble  chalk  marls,  they  become  white  in 
weathering,  and  leave  chalk-like  streaks  when  rubbed  upon  any  other  substance. 
This  rock  is,  however,  nothing  more  than  one  of  the  varieties  of  a deposit  we  shall 
in  the  sequel  describe,  as  existing  in  great  force  on  the  banks  of  the  Volga  and  the 
Don  • being  a very  light,  minutely  micaceous  and  fine-grained  earthy  sandstone, 
which  derives  its  colour  and  character  from  a large  proportion  of  white  felspar.  It 
contains  no  lime,  at  least  in  most  places,  it  does  not  effervesce  with  acids,  and  is 

• This  city,  little  known  in  Europe,  contains  an  university  and  a population  of  upwards  of  40,000 
persons. 
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what  Major  Blode  has  designated  “ Kiesel-thon.”  We  consider  it,  however,  to  be 
of  the  Cretaceous  epoch,  for  the  following  reasons.  Three  or  four  versts  to  the  east 
of  Kharkof,  these  white  rocks  are  overlaid  by  regularly  bedded,  ferruginous  sands, 
sometimes  almost  flagstones,  but  in  other  parts  appearing  as  concretions  in  fox- 
coloured  sand.  Such  beds  occur  in  certain  ravines,  where  a passage  is  seen  into 
the  whiter  masses  through  strata  of  green  sandstone,  in  which  grains  of  chlorite 
are  disseminated  in  a sandy  argillaceous  paste.  Being  the  only  hard  beds  in  the 
country,  they  are  much  used  for  building  and  paving  purposes. 

These  rocks,  extending  to  the  northern  frontiers  of  the  government  of  Kharkof, 
offered  us  no  organic  remains,  nor  has  Major  Blode,  who  has  examined  them  much 
more  than  ourselves,  been  able  to  detect  any  traces  of  such,  even  where  they  range 
over  a wide  space  westwards  into  the  government  of  Pultava.  In  that  direction 
indeed,  the  hard  ferruginous  masses  often  form  isolated  hills.  At  Bielgorod,  about 
sixty  versts  to  the  north  of  Kharkof1,  a mass  of  true  chalk  reappears  high  above 
the  town,  and  therefore,  as  we  conceive,  overlying  some  members  of  the  great 
arenaceous  development  of  the  Cretaceous  system  which  we  detected  under  the 
drift,  in  the  lower  slopes  of  the  adjacent  hills.  The  ascending  section  here,  in 
proceeding  from  the  valley  to  the  hill  above  the  town  upon  the  north,  exhibits — 
1.  Sands,  &c. ; relations  obscured  in  the  slopes.  2.  White  chalk  without  flints,  in 
horizontal  beds  about  100  feet  thick.  3.  Greenish  friable  sandstone,  about  ten 
feet,  containing  siliceous  flags,  and  separated  from  the  chalk  by  a course  of  gray 
laminated  marl.  4.  Superficial  black  earth  or  “ Tchornozem.” 

At  Oboyan  on  the  river  Psol,  the  white  chalk  disappears,  and  the  cliffs  have  ex- 
actly the  same  appearance  as  those  near  Kharkof ; for  what  seemed  to  us  to  be 
chalk  under  the  first  rays  of  an  autumnal  rising  sun,  proved  on  closer  inspection 
to  be  non-calcareous,  and  nothing  more  than  a white  variety  of  the  “ Kiesel-thon,” 
or  sandy  marlstone,  in  which  a very  little  calcareous  matter  was  disseminated ; and 
thus  the  rock  began  to  assume  the  real  characters  of  the  upper  greensand,  the 
Planer-kalk  of  Germany,  or  the  “ Malm  rock  ” of  England.  At  the  stage  north 
of  Oboyan,  called  Selikof,  rocks  of  the  same  general  aspect  become  still  more  cal- 
careous, and  exhibit  strata  (in  the  ravines)  which  show  a distinct  passage  from  dirty 
white,  sandy,  argillaceous  marl,  to  chalk  marl, — and  even  into  what  could  not  be 
distinguished,  at  first  sight,  from  chalk,  but  which  in  reality,  however,  is  not  so, 
as  is  well  known  to  the  natives,  who  transport  their  “ meol”  or  true  chalk  from  a 
distance  of  forty  or  fifty  versts.  It  may  be  remarked,  that  in  proportion  as  these 

1 The  White  City. 
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marlstones  become  calcareous,  they  have  less  of  the  conchoidal  fracture  of  the 
“ Kiesel-thon,”  are  on  the  whole  whiter,  are  occasionally  iron  shot,  and  con- 
tain certain  corals  (Choanites),  which  are  certainly  of  the  Cretaceous  age,  since 
they  occur  in  the  white  chalk  of  England.  Having  already  noticed  these  last- 
mentioned  corals  in  Poland,  we  shall  hereafter  advert  to  them,  as  associated  with 
other  cretaceous  fossils  in  white  chalk,  at  Volsk  upon  the  Volga. 

In  following  these  beds  to  the  city  of  Kursk,  we  became  convinced  that  the 
whole  of  the  argillo-siliceous  and  marnose  group  we  had  been  examining,  must 
be  included  in  the  Cretaceous  system.  In  their  range  from  Kharkof  to  Kursk, 
the  beds  becoming  gradually  more  calcareous,  show  traces  of  animal  life  in  pro- 
portion to  an  increase  of  lime.  At  Kursk  we  found,  indeed,  fossils  in  them  which 
leave  no  doubt  of  the  age  of  the  deposit,  such  as  a Belemnite,  two  species  of  Tere- 
bratulse,  and  the  same  Choanites  already  alluded  to.  This  mass  of  chalk  marls, 
having  much  the  character  of  the  upper  greensand  of  England,  is  seen,  on  the  banks 
of  the  rivers  Sem  and  Tuskar,  distinctly  to  overlie  a course  of  pure  white  chalk 
without  flints,  of  about  seven  feet  in  thickness,  and  containing  Terebratulee,  one 
of  which  resembles  T.  carnea.  The  detailed  section  from  the  banks  of  the  Sem  to 
the  high  ground  on  which  stands  the  city  of  Kursk,  is  thus  most  valuable  in  clearly 
demonstrating,  that  the  white  chalk  thins  out  in  a system  of  sands  and  marls  which 
are  thus  exhibited. 


GENERAL  SECTION  AT  KURSK. 


40. 


Black  earth,  &c. 


Drift. 


Sands  occasionally  ferruginous  with  concretions,  passing  downwards  into 
sandy  marls,  &c. 

Chalk,  marl,  and  “Kiesel-thon”  with  Terebratulae,  a Belemnite, 
and  Choanites. 

(Iron  pyrites  at  intervals,  and  a course  of  yellow 
chalk  marl  at  the  base.) 


c White  chalk  with  T erebratula  carnea 
b.  Ironstone  shelly  agglomerate  . . . 
a.  Green  and  yellow  sands  

Level  of  the  river 

The  ironstone  (section  of  6)  consists  of  a floor  about  four  feet  thick,  of  irregular  mammillary  concretions, 
so  matted  together  as  to  form  thick  paving-stones,  the  interna,  structure  ot  winch  somewha  resembles 
that  of  the  clinkers  in  the  lower  greensand  of  English  geologists  (the  car-stone  of  Norfolk,  Bed  ord  &c.) 
A portion  of  this  band  is  extensively  quarried  in  galleries  beneath  the  wh.te  chalk,  and  is  usually  charged 
with  (Mr**,  the  species  of  which  is  unknown  to  us.  This  bed  of  concretionary  ironstone  (the  paving- 
stone  of  the  city)  does  not  exceed  six  inches  to  one  foot  in  thickness,  and  occasionally  lies  in  a mass  ot 
true  greensand,  i.  e.  yellowish,  incoherent,  yellow  sand,  in  which  green  particles  are  disseminated. 

2 N 
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Whatever  horizon  may  hereafter  be  assigned  to  the  uppermost  sands,  or  (e)  of 
this  section,  we  can  have  no  hesitation  in  considering  the  three  underlying  mem- 
bers as  Cretaceous,  and  from  their  stratigraphical  and  lithological  connection  we 
believe  them  to  he  also  part  of  the  same  system  ; their  composition  and  re- 
lations have  also  convinced  us,  that  the  strata  over  wide  surfaces  to  the  east  and 
south  of  Kursk,  of  which  they  are  prolongations,  may  owe  their  paucity  or  absence 
of  organic  remains  to  the  lithological  composition  of  the  rocks.  It  is,  indeed, 
certain,  that  with  the  exception  of  containing  a little  calcareous  matter,  the  argillo- 
siliceous  marls  of  Kursk,  are  identical  in  colour,  aspect,  composition  and  manner 
of  bedding,  with  the  white  siliceous  clay-stones  of  Kharkof,  and  the  formation  is 
continuous  between  these  places. 

The  establishment,  therefore,  of  the  age  of  the  marls  of  Kursk  by  their  inter- 
lacement and  connection  with  white  chalk,  ironsand  and  greensand  containing 
fossils,  is  a point  of  considerable  importance,  in  clearing  up  the  obscure  question, 
as  to  what  is  or  is  not  to  be  included  in  the  Cretaceous  system  of  Russia.  Major 
Blode,  who  had  closely  defined  the  lithological  character  of  these  strata  in  the 
government  of  Kharkof,  not  having,  when  we  left  the  country,  seen  the  proofs  wre 
discovered  at  Kursk,  was  unable,  from  zoological  or  other  evidence,  to  assign  such 
beds  to  their  correct  place  in  the  series  ; but  we  must  do  him  the  justice  to  say, 
that  arguing  from  their  aspect  and  composition,  as  well  as  from  the  entire  absence 
of  tertiary  fossils  (which,  he  contended,  if  the  deposit  were  younger  than  the  chalk, 
would  be  found  in  them),  he  always  considered  the  strata  around  Kharkof  as  be- 
longing to  the  secondary  rocks. 

Cretaceous  Rocks  of  the  Don. — On  referring  to  the  Map,  it  will  be  seen  that  cre- 
taceous rocks  occupy  very  wide  spaces  upon  the  Don.  These  masses  may,  indeed, 
be  considered  as  the  eastern  prolongation  of  the  deposits  in  Southern  Russia,  to 
which  we  have  just  adverted. 

In  passing  from  the  Donetz  to  the  Don,  and  particularly  on  the  banks  of  the 
Kalitva,  we  found  sections,  in  ascending  order,  analogous  to  those  of  Kursk,  from 
white  chalk,  through  whitish  marls  and  “ Kiesel-thon  ” to  siliceous  sand.  The 
same  order  is  seen  on  the  left  bank  of  the  Don  at  the  station  of  Matiushenskaya. 
Again,  much  further  down  that  stream,  below  the  great  elbow  which  it  makes 
towards  the  Volga,  we  met  with  a similar  succession  between  Golabinskaya  and 
Piattisbianskaya,  to  the  south  and  east  of  which  last  place  the  white  chalk  with  its 
superincumbent  and  associated  marls,  marlstone  and  sandstone  sinks  beneath  the 
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tertiary  limestone  of  the  steppes.  To  this  point  we  shall  again  refer.  In  ascending 
the  Don,  we  perceived  that  the  chalk  was  continuous  to  the  neighbourhood  of 
Voroneje,  where  it  overlaps  the  Devonian  rocks  before  described.  We  would  not 
unnecessarily  multiply  sections  which  exhibit  merely  lithological  succession,  but 
we  beg  to  offer  one  which  we  made  in  the  neighbourhood  of  that  city,  because  it  is 
as  valuable  in  showing  a full  development  of  the  sands,  &c.  beneath  the  white  chalk 
as  some  of  the  preceding  sections  have  been  in  respect  to  the  overlying  strata.  The 
following  ascending  succession,  then,  is  seen  on  the  river  Veduga,  two  versts  below 
the  village  of  Indovistye,  and  to  the  west  of  Voroneje. — 

V.  White  chalk,  20  feet.  Above  this  the  regular  succession  terminates,  and  the  surface  of  the  chalk  is 
covered  by  the  reddish  alluvium  or  drift  common  to  large  tracts  of  Russia,  and  by  black  earth 
and  northern  blocks. 

IV.  Ferruginous,  siliceous,  concretionary  band,  exactly  like  that  of  Kursk, beneath  the  chalk  (woodcut,  p.269), 
mixed  with  some  greensand,  4 feet. 

III.  Greensand,  100  feet  in  thickness,  divided  into  the  following  courses  in  ascending  order  : — a,  white  and 
yellow  sands  alternating,  and  containing  flaggy  grit,  20  feet ; b,  yellow  ferruginous  grit,  3 feet ; 
c,  alternations  of  yellow  and  white  sands,  containing  concretions  and  flags  of  hard  grit  of  irregular 
surface,  20  feet;  d,  coarse-grained  greenish  sandstone  spotted  yellow,  40  feet;  e,  coarse-grained 
micaceous  green  sandstone,  spotted  grey  and  weathering  into  elongated  fragments. 

II.  Black  schistose  clay,  30  feet. 

I.  Lowest  beds,  ferruginous  sandstone,  7 feet. 

So  far  then  we  do  not  hesitate  to  place  all  the  strata,  alluded  to  in  the  preceding 
pages,  in  the  Cretaceous  system ; hut  we  admit  we  have  some  embarrassment  in 
even  rudely  determining  the  limit  between  the  cretaceous  rocks  of  the  south, 
and  those  ferruginous  sands  and  grits  between  Mtzensk  and  Bielef,  which  we 
have  for  the  present  classed  with  the  Jurassic  sandstones  of  Moscow  and  Vla- 
dimir1. We  can  only  state  our  impression,  that  in  those  regions,  true  cretaceous 
rocks  do  not  extend  northwards  beyond  the  great  dome  of  Devonian  rocks  which 
constitutes  the  axis  of  Russia.  In  the  absence  of  fossils  it  is,  indeed,  difficult  to 
form  a correct  opinion  concerning  the  age  of  sandy  deposits  occurring  at  wide  in- 
tervals only  and  in  small  patches,  and  which  from  their  lithological  composition 
might  be  considered  as  Jurassic,  Cretaceous,  or  even  Tertiary.  We  have  already 
seen  reason  to  allow,  that  the  siliceous  grits  of  Moscow  are  truly  Jurassic,  though 
they  much  resemble  other  grits  which  in  the  south  of  Russia  certainly  lie  above 
the  chalk.  If  the  simple  analogy  of  the  mineral  or  external  character  of  certain 
sands  and  grits  to  those  which  overlie  the  white  chalk  could  be  assumed  as  an  in- 

i We  leave  the  classification  of  the  isolated  masses  which  occur  between  the  southern  basin  and  that 
of  Moscow  open  till  the  discovery  of  fossils. 
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dication  of  their  belonging  to  the  same  epoch,  we  could  easily  have  solved  such 
a question,  by  placing  all  the  sands,  clay-stone,  &c.  of  the  southern  regions  in  the 
tertiary  series.  But  the  clear  sections  of  Kursk  and  numerous  other  places  con- 
tradict such  a classification ; whilst  the  structure  of  Saxony  and  the  adjacent 
parts  of  Germany  support  the  view  which  we  have  adopted,  by  distinctly  proving, 
that  the  very  uppermost  beds  of  the  Cretaceous  group  are  often  siliceous  sand- 
stones. In  describing  the  tracts  of  this  age  along  the  Lower  Volga,  we  shall  pre- 
sently show  how,  as  at  Kursk,  siliceous  sands  with  beds  of  marlstone  and  clay- 
stone  are  interlaced  with  the  white  chalk,  and  form  with  it  one  inseparable  series. 
In  the  mean  time  let  us  say  a few  words  on  the  chalk  of  the  far-distant  south-eastern 
steppes,  on  the  banks  of  the  river  Ural. 

Chalk  on  the  hanks  of  the  Ural. — The  most  remote  country  in  which  we  observed 
true  chalk,  was  on  the  banks  of  the  river  Ural,  about  150  versts  south-west  of 
Orenburg,  where  it  forms  a zone  of  about  160  versts  in  width,  extending  from  the 
junction  of  the  Utva  with  the  Ural  on  the  north-east,  to  the  country  beyond  Uralsk 
on  the  south-west.  The  greatest  length  of  this  zone,  we  had  no  means  of  deter- 
mining, in  that  wild  region  of  Kirghis  and  Cossacks,  the  extreme  boundary  of 
the  Russian  empire  ; but  from  what  we  could  ascertain,  the  chalk  ranges  from  the 
banks  of  the  Ural,  where  we  examined  it,  to  beyond  the  sources  of  the  Kamelik,  a 
tributary  of  the  Volga  on  the  west,  and  on  the  east  towards  the  rise  of  the  Utva.  It 
may,  indeed,  have  a much  wider  range  than  we  have  assigned  to  it  on  our  Map, 
for  Pallas  has  spoken  of  chalk  on  the  European  side  of  the  Ural,  near  the 
sources  of  the  Busuluk  river1,  and  it  may  therefore  occur  to  a small  extent  on  the 
north  side  of  the  Jurassic  rocks  which  are  laid  down  upon  our  Map.  For  our  own 
part,  we  observed  chalk  at  the  hill  of  Semipolatnoi  on  the  river  Utva,  and  also  on 
the  opposite  bank  of  the  Ural  river,  at  the  Cossack  outposts  of  Baratinskoi,  Zenu- 
arzof,  and  Rubeshnoi,  where  it  is  white,  without  flints,  in  horizontal  beds,  and  con- 
tains Inoceramus  Cuvieri  and  Belemnites.  The  alluvial  plain  on  which  is  placedUralsk, 
the  chief  town  of  the  frontier  Cossacks,  is  almost  surrounded  by  chalk  (see  Map), 
which  to  the  south  sinks  under  the  tertiary  sands  of  the  steppes  of  the  Kirghis. 

Cretaceous  rocks  of  the  Volga  below  Simbirsk. — In  describing  the  range  of  the 

' We  so  much  respect  the  authority  of  Pallas  on  every  point,  that  we  scarcely  dare  to  express  a doubt 
respecting  this  chalk  near  the  sources  of  the  Busuluk.  As,  however,  in  passing  from  Orenburg  to  Samara, 
we  traversed  the  Obschey  Sirt  (see  Map),  and  saw  nothing  but  Permian  rocks,  we  venture  to  surmise, 
that  the  rock  supposed  to  be  chalk,  may  prove  to  be  one  of  the  white  marlstones,  or  limestones  so  abun- 
dant in  the  red  Permian  deposits  ? 
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Jurassic  rocks  on  the  Lower  Volga,  we  have  already  informed  our  readers,  that 
they  are  overlaid  by  cretaceous  deposits.  If  we  had  had  sufficient  time  we  mig  t 
probably  have  obtained  clearer  evidences  of  the  exact  order  of  these  strata,  in  the 
governments  of  Simbirsk  and  Sarktof  than  in  any  other  part  of  Russia  ; for  in  that 
region  the  right  hank  of  the  Volga  is  composed  of  plateaux  of  considerable  alti- 
tude, the  beds  composing  which  are  occasionally  well  exposed  both  on  the  banks 
of  that  great  river  and  its  tributaries,  as  vrell  as  in  numerous  ravines. 

In  respect  to  the  cretaceous  beds  near  the  city  of  Simbirsk,  we  can  say  that  they 
are  of  considerable  thickness,  and  that  we  observed  in  them  the  following  fossils : 
Ter ebr alula  octoplicata,  identical  with  that  of  Meudon  near  Paris,  T.  Defranm,  T. 
carnea,  Ostrea  vesicularis,  Pecten  serratus,  P.  undulatus,  Inoceramus  Cuvieri,  Belem- 
nites  mucronatus,  Lenticulites  Comptoni  (Nils.),  and  Frondicularia  complanata  (Defr.). 
M.  Jasikoff  of  Simbirsk,  who  has  made  a most  interesting  collection  of  the  fossils 
of  this  tract,  which  we  inspected  in  his  absence,  states,  that  the  Cretaceous  system 
there  presents  a descending  succession  of  white  chalk,  gray  and  chlontic  chalk, 


Ill-provided  as  we  are  with  the  means  of  defining  the  geographical  limits  of  the 
cretaceous  rocks  of  this  tract,  we  must,  in  truth,  leave  all  such  efforts  to  be  made 
by  M.  Jasikoff  and  geologists  resident  in  the  country,  and  in  the  mean  time  simply 
speak  of  phenomena  lower  down  the  Volga  which  fell  under  our  own  notice. 

In  travelling  from  Simbirsk  along  the  right  bank  of  the  Volga,  towards  its 
mouth,  we  found  that  the  white  chalk,  wrapping  round  the  Jurassic  beds,  ranged 


and  chalk  marl'. 


species, 


the  upper  beds  aTe  found  Terebratula  car 
Hoperi,  Belemnites  mucronatus,  Scaphtes 
fishes.  Beneath  this  formation  .however, 


Simbirsk  and  at  Shilovka  on  the  river  Uren),  in  i 
consobrinus,  a species  which  M.  D’Orbigny  places 
part  of  the  lower  greensand  of  English  geologists 
tioned  in  Part  III.  of  this  work,  but  we  shall  prese 
covered  in  the  environs  of  Simbirsk. 


jeoiogisia.  * 

.hail  presently  revert  to  the  deposits  by  which  the  white  chalk  is 


The  fossils  enumerated  by  M.  Jasikoff  will  be  men- 
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in  low  hills  a few  miles  on  the  west  of  our  route,  and  then  advanced  to  the 
promontory  of  Kashpoor.  The  rock  is  well  seen  in  the  descent  which  the  road 
makes  from  a plateau,  obscured  by  black  earth  and  detritus,  to  the  Volga  at 
Kwalynsk,  where  true  chalk  having  a thickness  of  upwards  of  200  feet,  reposes  on 
Jurassic  beds  (sands  and  shale,  &c.)  with  Ammonites  Panderi.  As  we  moved  with 
great  celerity,  being  anxious  to  employ  the  chief  remaining  portion  of  the  fine 
autumnal  weather  of  1841  in  the  survey  of  the  coal  country  of  the  Donetz,  we  had 
not  the  means  of  accurately  ascertaining  either  the  horizontal  or  vertical  limits  of 
the  cretaceous  masses.  We  believe,  however,  that  certain  marls  and  marlstone, 
porcellaneous  and  sandstone  bands  with  which  the  white  chalk  is  associated,  must, 
as  at  Kharkof  and  Kursk,  be  contained  in  the  Cretaceous  system.  At  Kerza  the 
white  chalk  is  seen  in  a promontory  on  the  Volga,  and  the  higher  hills,  ranging 
into  the  interior,  are  occupied  by  sands  and  sandstones. 

At  Volsk,  indeed,  there  is  a clear  section  in  which  at  least  200  feet  of  chalk 
with  Belemnites,  a Pecten  resembling  the  Pec  ten  quinque-  costatus,  and  fragments  of 
the  coralline  Choanites,  are  capped  by  an  equal  thickness  of  whitish  yellow  sand, 
which  passes  upwards  into  bands  of  hard,  compact,  siliceous  grit. 

The  higher  hills  or  superior  strata  to  the  south-west  of  Volsk  are  chiefly  com- 
posed of  bluish-gray,  sandy,  slightly  micaceous  psammitic  shale  of  conchoidal  frac- 
tuie,  which  is  here  and  there  porcellaneous  (Kiesel-thon),  and  which  passes  into 
finely  laminated,  feriuginous  and  white  sandstone  with  green  grains.  If  the  gene- 
lai  airangement  of  the  masses,  in  a country  which  is  composed  essentially  of  hori- 
zontal strata,  be  our  guide,  we  should  say,  that  these  strata  must  overlie  and  form 
the  upper  part  of  the  chalk  exposed  at  the  adjacent  town  of  Volsk.  We  detected, 
however,  in  these  beds  imperfect  casts  of  Nucula,  Lucina,  Turritella  and  other 
shells,  which  we  were  disposed  at  the  time  to  consider  tertiary.  But  our  mate- 
rials are  too  vague,  and  the  intermediate  strata  too  little  known,  to  enable  us  to 
decide  the  point,  which  we  leave  to  be  settled  by  our  successors,  simply  noting 
by  the  way,  that  these  beds  may  very  probably  indicate  a passage  from  the  Se- 
condary to  the  Tertiary  deposits. 

Similar  siliceous  claystones  and  sands  protrude  at  intervals  through  the  drift  at 
many  places,  and  give  rise  to  a sterile  country.  They  range,  in  fact,  over  all  the 
higher  lands  north  and  south  of  the  city  of  Saratof,  and  are  largely  developed 
throughout  the  government  of  that  name.  In  ascending  from  the  lower  grounds  at 
Saratof,  where  we  have  described  high  cliffs  of  Jurassic  shales  and  sands,  we 
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passed  in  succession  through  beds  of  whitish,  bluish-gray  and  yellowish  sands,  for 
the  most  part  incoherent,  but  containing  concretions  of  silicified  sandstone  with 
Alcyonic  bodies,  and  corals,  &c.,  which  are  overlaid  by  siliceous  mottled  clay- 
stone  of  porcellaneous  character,  in  parts  including  green  grains,  and  resembling 
many  varieties  of  the  greensand  series  of  Britain,  or  of  the  Quader  Sandstein  and 
Planer-kalk  of  the  Germans,  where  those  members  of  the  series  are  not  calcareous. 

The  annexed  woodcut  and  the  accompanying  description,  will  convey  a general 
idea  of  this  succession. 


41. 


s.w. 


Upper  Suburb  of  Sarktof. 


Volga. 


CRETACEOUS. 


JURASSIC.. 


Sands — base  of  Tertiary  deposits. 
h.  Siliceous  beds. 

g.  Claystone  and  porcellanite.  1 ...  , „.  , , 

f.  Dull  grey  argillaceous  marlstonc.  J ( 11  m y iese  ’ 0n'^ 

e . Whitish,  grey,  and  bluish  marls. 

d.  White  and  yellow  sands  and  sandstone,  with  Alcyonia  and  corals. 
c.  Alternations  of  shale  and  sand,  with  Jura  fossils. 
b.  Ferruginous  sands  of  great  thickness. 

(_  a.  Dark  pyritous  shale,  with  concretions  of  argillaceous  limestone,  Ammonites  cordatus,  & c. 


In  the  walls  of  the  farm-houses  of  the  German  colonists  at  some  distance  to 
the  south  of  Sarktof,  we  met  with  earthy,  yellowish  sandstones,  having  green 
grains  diffused,  which  so  completely  resembled  some  of  the  secondary  greensands 
of  England,  more  particularly  in  containing  long  branching  bodies  like  Alcyonia, 
that  however  indisposed  to  admit  lithological  identity  and  imperfect  fossil  proofs  to 
guide  us,  we  could  not  avoid  believing,  on  the  spot,  that  these  rocks  formed  a part 
of  the  Cretaceous  system. 

In  pursuing  our  course  still  further  to  the  south,  we  were  presented  with  other 
evidences  which  at  once  convinced  us,  that  although  the  higher  plateaux  might,  to 
a great  extent,  be  cretaceous,  the  depressions,  at  all  events,  were  certainly  occu- 
pied by  tertiary  rocks  ; for  to  the  north-west  of  the  town  of  Kamischine,  we  found, 
in  a siliceous  grit,  mineralogically  very  much  resembling  the  Lower  Quader  of  the 
Germans,  beautifully  preserved  impressions  of  dicotyledonous  leaves,  which  are 
unquestionably  of  tertiary  age.  Of  these  we  shall  treat  in  the  next  chapter.  These 
siliceous  rocks  appeared  to  us  distinctly  to  overlie  the  porcellaneous  shale  and  green- 
sand with  Alcyonise  which  we  have  been  considering,  as  represented  in  this  section. 


276 


SANDY  AND  ARGILLACEOUS  MEMBERS  OF  THE  GROUP. 


42, 


S.S.E, 


Ussa  rocks, 


N.N.W. 


d.  White  quartzosc  siliceous  grit,  with  leaves  of  dicotyledonous  plants. 
c.  Sands,  clay  and  marl,— beds  obscured  in  sandy  slopes. 

b.  Sandstone,  sand  and  white  marlstone,  with  Alcyonic  forms  and  ironstone  concretions. 
a.  Hard,  porcellaneous,  bluish-grey  claystone  and  marlstone  (conclioidal  fracture). 


But  here  it  is  essential  to  point  out  to  our  readers,  that  the  same  siliceous 
marlstone  and  sandstone  with  Alcyonia,  which  near  Saratof  we  have  shown  to 
occupy  a plateau,  descend  atKamischine  to  low  cliffs  upon  the  Volga,  where  they 
are  surmounted  by  tertiary  grits.  In  these  relations,  therefore,  as  well  as  in  the 
gradual  disappearance  of  the  Jurassic  strata  beneath  the  chalk,  we  have  the 
clearest  proofs,  that  in  following  the  course  of  the  Volga  from  Saratof,  or  from 
north  to  south,  the  older  formations  successively  disappear  beneath  the  younger. 

The  beds  of  this  series,  which  have  the  most  persistent  character,  are  dingy 
white  claystone  of  very  low  specific  gravity,  with  ferruginous  concretions  and 
some  grains  of  greensand,  which  are  seen  to  repose  on  a similar  rock  of  equally 
compact  structure  and  conchoidal  fracture, — a porcellanite,  in  which  greensand 
concretions  occur  at  intervals.  In  a tvord,  these  rocks  on  the  level  of  the  Volga 
at  Kamischine,  are  undistinguishable  from  the  beds  which  near  Volsk  and  Saratof 
are  several  hundred  feet  above  that  stream  ; for  they  contain  Alcyonic-like  bodies 
having  stems  and  heads,  usually  in  very  decisive  green  sandstone  and  with  some 
imperfect  corals.  We  may  also  remark,  that  Exogyne  imbedded  in  greensand  occur 
in  this  region,  specimens  of  which  were  sent  to  Professor  Eichwald,  who  submitted 
them  to  our  inspection  on  our  return  to  St.  Petersburgh l. 

Still  further  to  the  south  we  found  similar  argillaceous  and  sandy  beds,  with 
concretions  of  greensand  and  mottled,  porcellaneous,  greenish  marlstone,  in  parts 
having  a cretaceous  aspect,  with  overlying  sands  and  quartzose  sandstone  ; and  at 
the  post-station  of  Bielaya-glina,  thirty  versts  south  of  Kamischine,  we  again  met 
with  pure  white  chalk,  rising  into  hills  and  exposed  in  ravines,  at  nearly  the  same 
level,  and  at  a very  short  distance  from  the  sandstone,  claystone  and  marl  we  have 
been  considering.  In  these  chalk  beds  were  several  fossils,  including  corals  and 
Terebratula  earned. 

1 It  was  stated  that  these  Exogyrae  were  found  between  Kamischine  and  I zaritzin ; but  the  locality 
was  not  mentioned.  One  of  the  Exogyrm  bears  certainly  a strong  resemblance  to  a species  common  in 
the  Maidstone  grits  or  upper  part  of  the  lower  greensand  of  England,  and  is  associated  with  a small  Pla- 
giostoma,  a Pecten  very  near  to  P.  orbicularis,  Vermetus,  &c. 
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Seeing,  therefore,  in  a country  which  has  been  subjected  to  few  or  no  great 
dislocations,  that  the  white  chalk  reappears  at  intervals  upon  the  same  level  as 
certain  beds  of  white  and  gray  claystonc  and  sandstone,  we  came  to  the  conclusion, 
that  the  latter  must  here  constitute  the  dominant  portion  of  the  Cretaceous  system, 
in  which  the  white  chalk  occurs  in  large  occasional  masses  only.  Led  as  we  were 
to  this  conviction  by  the  general  structure  of  the  country  on  the  Lower  Volga, 
we  were  still  more  impressed  with  it,  when  in  our  examination  of  the  Steppes 
of  the  Don  and  the  governments  of  Kharkof  and  Kursk  we  found,  as  already 
stated,  an  abundant  development  of  similar  rocks,  in  none  of  which  could  we  de- 
tect the  trace  of  any  tertiary  shell,  but  in  which,  to  the  evidences  collected  on  the 
Volga,  we  added,  as  already  stated,  that  of  a Belemnite  with  Terebratulae  and 
Polypifers,  unquestionably  of  cretaceous  age. 

A traverse  which  we  made  from  the  chalk  of  Bielaia-glina  to  Antipofka1  on  the 
Volga,  also  confirmed  us  in  our  views  of  the  order  of  superposition.  Leaving  the  de- 
nudations in  the  white  chalk,  we  there  passed  over  a plateau  of  sandy  and  quartzose 
character,  the  beds  of  which,  distinctly  overlying  the  chalk,  seemed  to  incline  gra- 
dually upon  a long  slope,  so  as  to  form  the  base  of  certain  shelly  beds,  which  upon 
the  Volga  are  loaded  with  fossils  of  Eocene  age,  the  whole  as  represented  in  this 
drawing. 


SECTION  SHOWING  THE  GENERAL  RELATIONS  OF  THE  CRETACEOUS  AND  TERTIARY  STRATA. 


w.n.w.  » 43, 

Bielaia-glina. 


E.S.E. 

Antipofka. 


d.  Tertiary  sands. 

c.  Clay  and  sand  with  shelly  concretions  (Bognor  and  London  clay-shells). 
b.  Sands  and  claystone,  ike.,  forming  the  passage  from  cretaceous  to  tertiary  rocks. 
a.  White  chalk,  with  Terebratulse  and  other  fossils. 


The  tertiary  sands  and  marlstone  of  Antipofka  very  much  resemble  the  beds  we 
have  been  considering  as  cretaceous,  and  though  we  had  not  time  to  make  detailed 
researches,  we  have  very  little  doubt,  that  a thorough  exploration  of  the  adjacent 
ravines  will  afford  evidence  of  a passage  from  the  white  chalk,  through  a group  of 
claystones,  sands,  &c„  into  true  tertiary  deposits,  the  lower  portion  of  which  have 
to  a great  extent  the  same  mineral  characters  as  the  upper  cretaceous. 

From  sections,  then,  as  well  as  from  the  general  structure  of  large  provinces,  we 
are  impressed  with  the  belief,  in  a gradual  mineralogical  and  stratigraphical  trans- 
» We  were  of  course  led  to  Antipofka  by  tlie  well-known  description  of  Pallas. 

2 o 


River  Volga. 
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ition  between  the  secondary  and  tertiary  rocks  of  Southern  Russia,  and  we  the 
more  adhere  to  this  view,  because  we  never  yet  have  seen  an  instance  of  the  surface 
of  the  white  chalk  of  Russia,  or  of  any  beds  which  we  could  call  cretaceous,  having  been 
eroded  as  in  Western  Europe.  On  the  contrary,  at  Volsk,  Kui’sk  and  other  places 
cited  on  the  Donetz  and  the  Don,  the  white  chalk  seemed  to  form  a part — often 
indeed  a central  part — of  a continuous  series  of  sands  and  argillaceous  strata  to 
which  it  was  subordinate  ; and  when  in  addition  it  is  stated,  that  the  lower  tertiary 
fossils  occur  in  beds  of  nearly  a similar  character,  we  think  our  inference  is  well 
sustained. 

But  if  their  succession  be  truly  indicated,  there  is  still  the  greatest  difficulty  in 
assigning  precise  relative  boundary-lines  upon  a map,  to  the  cretaceous  and  tertiary 
deposits.  Should  our  opinion  be  correct,  that  nature  has  not  placed  any  clear 
barriers  between  them,  such  lines  can  be  laid  down  only  after  many  years  of  ela- 
borate survey.  And  even  then,  very  extensive  districts  occupied  by  white  and  grey 
claystones  and  sands,  with  marls,  in  which  no  fossils  can  be  detected,  must  be 
subject  to  doubtful  interpretation.  In  certain  districts,  it  is  true,  the  evidence  is 
clearer.  To  the  west  of  Simbirsk,  near  Drechetilof ka,  for  example,  there  are  strata 
incumbent  upon  the  chalk,  in  which  M.  Jasikoff  has  detected  characteristic  tertiary 
fossils.  It  would  also  appear  that  the  so-called  cretaceous  strata  near  Sarhtof  are 
overlaid  by  patches  of  the  same  age,  just  as  it  has  been  shown,  that  the  white  chalk 
is  surmounted  hy  the  shelly  beds  of  Antipofka.  To  the  south  and  west,  however, 
of  that  place,  in  the  tract  extending  by  Tzaritzin  to  Sarepta,  and  in  all  the  space  in 
that  latitude,  between  the  Volga  and  the  Don,  the  white  chalk  receding  far  to  the 
west,  we  have  great  hesitation  in  asserting  that  the  upper  steppes  between  Sarepta 
and  the  Don,  are  truly  tertiary,  as  represented  on  our  Map1.  We  have,  however, 
stated,  that  at  Piattisbianskaya  to  the  south  of  Golubinskayaand  on  the  right  bank 
of  the  Don,  we  met  with  escarpments  of  white,  grey  and  green,  minutely  micaceous 
claystone,  marlstone  and  sandstone,  &c.,  which  we  group  with  the  chalk.  The 
formation  there  occupies  arid  hills,  200  or  300  feet  in  height,  which  present  a 

1 That  our  readers,  unacquainted  with  the  vast  distances  which  must  be  travelled  over  in  Russia,  may 
not  think  we  omitted  any  means  within  our  reach  to  arrive  at  sound  conclusions  in  classification,  we 
may  state,  that  we  were  compelled  to  travel  most  rapidly  (often  day  and  night),  and  in  excessively  hot 
weather  (August  1841),  through  these  tracts  of  the  Volga  and  the  Don,  in  order  to  be  able  to  reach  and 
examine  the  steppes  of  the  sea  of  Azof  and  the  coal-field  of  the  Donetz,  before  the  bad  weather  of  the 
autumn.  In  fact,  being  much  hurried  and  compelled  to  view  some  districts  with  less  accuracy  than  others, 
we  naturally  sacrificed  the  cretaceous  and  tertiary  to  the  palaeozoic  and  carboniferous  rocks,  particularly 
as  the  Imperial  Government  attached  more  importance  to  our  report  upon  the  latter. 
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striking  contrast  to  the  wide  and  flat  grassy  steppes  of  the  Kalmucks  fiom  which 
we  emerged.  These  rocks  appeared  to  us  to  be  identical  in  composition  with 
those  of  the  Volga,  the  Kalitva  and  the  environs  of  Kursk.  In  truth  they  have 
been  proved  to  be  cretaceous,  since  M.  le  Play  has  detected  the  Pecten  quinque-cos- 

tatus  in  their  south-western  prolongation1. 

In  concluding  this  brief  and  imperfect  sketch  of  the  Cretaceous  deposits  we 
may  remark,  that  they  have  a very  wide  extension  in  Southern  Russia  (pro- 
bably more  extensive  than  is  indicated  in  our  Map),  notwithstanding  the  com- 
paratively small  number  of  points  where  white  chalk  appears  at  the  surface5.  We 
would  also  further  remind  our  readers,  of  the  agreements  and  discrepancies  which 
this  system  exhibits  in  different  parts  of  its  range,  when  compared  with  deposits  of 
the  same  age  in  Western  Europe.  If  examined  in  detail  the  Russian  type  diflers, 
for  the  most  part  considerably,  in  lithological  distribution  from  that  of  England 
and  Northern  France.  It  agrees,  however,  with  that  of  Southern  France,  of  Ger- 
many and  parts  of  Poland,  in  the  pure  chalk  being  less  equably  deposited  in  thick 
masses.  Thus  at  Lugan,  in  the  south  of  Russia,  the  chalk  having  a thickness  of 
600  or  700  feet,  possesses  all  the  characters  of  the  English  and  French  white  chalk, 
and  contains  some  of  its  characteristic  fossils  ; whilst  at  Kursk,  as  we  have  shown, 


it  is  reduced  to  a band  only  seven  feet  thick,  intercalated  between  greensand  and 
ironsand  beneath,  and  earthy  marls  and  sands  above,  which,  however,  occasionally 
contain  true  cretaceous  fossils.  In  this  mineral  arrangement  we  perceive,  however, 
that  sort  of  general  parallelism  between  the  beds  deposited  in  Russia  and  those  in 
Western  Europe  (particularly  with  those  of  Eastern  Germany),  which  we  ought  to 
expect  to  find  in  strata  of  the  same  epoch,  separated  from  each  other  by  wide  in- 
tervals. Some  persons  may  conclude,  that  the  greensand  beneath  the  white  chalk 
is  the  exact  counterpart,  though  on  a small  scale,  of  beds  which  are  fully  developed 
in  the  British  Isles  and  Hanover,  viz.  the  ferruginous  or  upper  strata  of  t le  ower 
greensand.  Though  we  cannot  affirm  it,  we  would  not  reject  this  analogy,  because 
the  last  researches  of  M.  Jasikoff  have  shown  the  existence  of  variegated  clays,  in- 
ferior to  the  chalk  properly  so  called,  which  contains  an  Ammonite  of  the  upper 
part  of  the  lower  greensand  (see  note,  p.  273).  Additional  detailed  surveys  may 
therefore,  bring  to  light  other  lower  greensand  or  Neocomian  species  in  Russia 

. See  Voyage  dans  la  Russie  M&idionde  et  la  Crimea  sous  la  direction  de  M.  A.  Demidoff,  par  M.  le  Play 
. The  exact  limits  of  the  white  chalk  may  indeed  be  easily  defined  by  those  who  have  the  means  of 

traversing  the  southern  governments  in  various  directions  ; for  in  that  country  the  superficial  detritus  » 

' i • iit-  n.i  i.aiv  md  the  peasants  are  invariably  acquainted  with  the 

not  very  thick,  the  ground  is  undulating  and  hilly,  and  tne  pea.ams  / , urches 

nearest  points  where  the  “ meol”  or  chalk  is  found,  with  which  they  whitewash  their  houses  and  churches. 
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proper,  the  more  so  as  they  have  been  found  both  on  the  northern  flanks  of  the 
Caucasus  and  in  the  Crimsea,  where  the  whole  Cretaceous  system,  from  the  Neoco- 
mian  to  the  upper  chalk  and  from  the  latter  to  Nummulitic  strata,  with  shells  of 
tertiary  age,  has  been  fully  described  by  M.  Dubois 1 and  M.  Huot2. 

It  has  been  stated  by  us,  that  we  cannot  truly  recognize  in  the  ascending  order 
an  upper  greensand  on  which  the  white  chalk  rests.  On  the  contrary,  where  we 
saw  the  white  chalk  thinning  out  amid  other  strata,  the  beds  which  most  resemble 
the  “ planer  kalk  ” of  Germany  or  the  malm  rock  of  England,  and  which  at  Kursk 
contain  Terebratulse  and  a Belemnite,  lie  above  and  not  below  it.  These  litholo- 
gical discrepancies  are,  howTever,  no  greater  than  those  which  exist  in  the  distribu- 
tion of  the  different  members  of  the  system  wdien  followed  from  England  to  Eastern 
Germany,  or  from  the  north  to  the  south  of  France,  whilst  the  organic  remains 
assure  us,  that  all  these  deposits  belong  to  one  natural  system. 

The  distribution  of  certain  types  of  animal  life  through  varied  and  distant 
masses  of  inorganic  matter,  is  doubtless  of  great  geological  interest,  and  compels  us 
to  be  cautious  in  not  attaching  too  much  weight  to  mere  details  of  mineral  sequence. 
At  the  same  time  it  appears,  that  mineral  characters,  under  the  limitations  which 
we  have  endeavoured  to  define,  are  not  to  be  neglected  even  in  geological  classi- 
fication ; for  we  have  ascertained,  that  in  the  remotest  regions  of  the  Volga,  green- 
sand, ironsand,  chalk  and  chalk  marl  occur,  in  which  the  same  group  of  fossils 
prevails,  as  in  rocks  of  Britain  and  France  which  hold  the  same  relative  place  in  geo- 
logical succession ; and  we  have  shown  the  extension,  at  intervals,  of  pure  white 
chalk  containing  some  characteristic  organic  remains,  from  the  British  Isles  to  the 
confines  of  Asia. 

Doubtless,  therefore,  these  facts  demonstrate,  that  during  the  cretaceous  as  in  all 
the  preceding  geological  epochs,  there  existed  a most  widely-spread  diffusion  of 
similar  agencies  which  produced  this  general  uniformity  of  result. 

1 Consult  the  letters  of  M.  Dubois  de  Montpereux  to  M.  Elie  de  Beaumont ; Bull,  de  la  Soc.  Geol.  de 
France,  vol.  viii.  p.  371  ; and  his  Table,  ib.  p.  385.  Also  the  great  work  of  the  same  author.  Voyage  en 
Caucase,  en  Armenie,  en  Crimee,  &c. ; and  see  particularly  Serie  V.  and  VI.  pi.  13  and  14  ; where  the 
Neocomian  and  chalk  formations  are  given  in  detailed  sections.  The  last  eighteen  plates  of  the  fifth  series 
oiler  a complete  resume  of  the  geological  history  of  the  Crima;a. 

4 Voyage  dans  la  Russie  M eridionale  et  la  Crimee  sous  la  direction  de  M.  A.  Demidoff,  vol.  ii.  p.  398  ; 
Partie  Geologique  de  M.  Huot.  This  author  divides  the  Cretaceous  system  of  the  Crimsea  into  three 
stages,  Neocomian,  greensand  and  chalk,  classing  the  overlying  Nummulitic  beds  as  tertiary,  a point  to 
which  allusion  will  be  made  in  the  next  chapter. 

N.B.  Erratum. — For  Inoceramus  crista  galli,  p.  266,  read  Ostrea  crista  galli,  and  for  Frondicularia  com- 
planata,  p.  273,  read  Ananchytes  ovata. 


CHAPTER  XIII. 

TERTIARY  DEPOSITS. 


General  Remarks  on  the  Tertiary  deposits  of  Northern  Germany  and  their  extension  into 
Russia. — Division  of  the  Tertiary  rocks  of  Russia  into  three  great  zones  : Eocene, 

Miocene , and  Aralo-Caspian. — Older  Tertiary  or  Eocene  deposits  on  the  Dniepei 
and  the  Volga. — Miocene  Oceanic  deposits  of  South  Poland,  Podolia,  Bessai  ulna , 
gfc. — Aralo-Caspian  or  brackish  water  Accumulations,  and  their  enormous  Eastern 
range  from  the  borders  of  the  Black  Sea  and  Sea  of  Azof,  through  the  Crimeea  to 
the  shores  of  the  Caspian  and  Aral  Seas,  and  into  the  high  plateaux  of  Khwarezm 
in  Asia. — More  recent  desiccation  of  the  Caspian  vn  the  Lower  Steppes  of  the  J olga 
and  the  Caucasus. — General  Reflections  on  the  Aralo-Caspian  deposits  and  their 
desiccation  at  separate  periods. — Raised  Sea-Bottoms  of  the  borth  of  Russia  in 
the  Valleys  of  the  Dwina  and  Petchora. — Conclusion  of  Part  I. 

Having  endeavoured  in  the  preceding  chapter  to  show  how  the  cretaceous 
rocks  of  Russia  are  linked  on  to  certain  tertiary  deposits,  we  now  proceed  to 
consider  the  latter.  Their  perfect  description  must,  however,  constitute  at  some 
future  day,  an  important  work  by  other  geologists,  which  for  want  of  data  cannot 
yet  be  submitted  to  the  public.  We  have  already  explained,  that  our  first  object 
in  visiting  Russia,  was  to  point  out  with  clearness  the  succession  of  her  ancient 
or  Palaeozoic  strata.  If,  in  addition,  we  have  been  enabled  to  give  general  sketches 
of  the  Jurassic  and  Cretaceous  systems,  which  in  both  cases  are  susceptible  of 
countless  improvements,  still  more  must  we  plead  our  inability  to  do  justice  to  the 
tertiary  deposits,  which  are  so  widely  spread  out  in  the  southern  parts  of  the  Russian 
empire,  and  of  which  we  have  ourselves  examined  some  portions  only. 

Even  in  those  countries  of  Western  Europe  where  the  relative  ages  of  each  ter- 
tiary substratum  are  much  better  known,  the  task  of  fully  describing  them  would 
be  yet  attended  with  many  difficulties.  Take,  for  example,  the  tertiary  seiies  of 
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the  North  of  France,  and  endeavour  to  apply  it  to  the  southern  tracts  of  that 
country, — try  to  register  along  the  flanks  of  the  Pyrenees  the  equivalents  of  the 
lower  beds  of  the  basin  of  Paris,  and  many  of  the  best  geologists  will  still  be  found 
at  issue.  In  England,  it  is  true,  a close  parallel  was  long  ago  established  between 
the  calcaire  grossier  and  the  London  clay ; but  how  long  a period  elapsed  before 
the  overlying  mammiferous  beds  of  the  Isle  of  Wight  were  put  into  exact  compa- 
rison with  the  gypsum  beds  of  Paris  ! How  much  reasoning  upon  the  distribution 
of  animals  in  contemporaneous  basins  was  employed  before  theFaluns  of  the  Loire 
and  the  Crag  of  England  were  proved  to  be  of  similar  age' ! If  such  be  the  case 
in  countries  where  this  class  of  deposits  has  been  well  studied,  we  need  scarcely 
say,  that  in  the  present  state  of  our  knowledge  of  Russia,  it  would  be  idle  to  draw 
too  closely  the  terms  of  comparison  between  her  tertiary  deposits  and  their  equi- 
valents in  Western  Europe.  Even  in  extending  our  view  from  the  British  Isles  to 
Eastern  Germany,  we  are  arrested  midway  by  unanswered  difficulties.  Thus,  the 
characters  of  the  very  numerous  fossil  contents  of  the  great  tertiary  basin  of  Mayence 
have  recently  led  us  to  infer,  that  some  of  its  lowest  beds,  consisting  of  sand 
with  brown  coal  and  lignite,  may  represent  the  plastic  clays  of  the  Paris  and  Lon- 
don basins,  because  the  shells  in  the  overlying  sands,  if  not  absolutely  the  same 
as  certain  forms  of  the  calcaire  grossier,  have  among  them,  at  all  events,  very  few 
species  indeed,  approaching  to  those  of  existing  nature  ; whilst  the  numerous  ver- 
tebrata  in  the  upper  beds  of  the  same  deposit  are  considered  to  be  analogous  to 
those  of  the  gypseous  strata  of  Paris,  which  are  classed  in  the  Eocene  group1 2. 

If  this  view  be  sustained,  it  may  have  a great  influence  in  determining  the  age 
of  the  adjacent  fields  of  brown  coal  which  cover  such  wide  areas  in  Prussia  and 
Northern  Germany.  Clear  fossil  evidences  are,  however,  still  wanting  in  regard  to 
these  deposits.  Mineralogically,  and  in  general  structure,  like  the  lowest  beds  of 
Mayence,  they  present  strong  analogies  to  the  plastic  clays  and  sands  of  England 
and  France.  M.  v.  Buch  has,  indeed,  stated,  on  the  authority  of  Count  Munster, 

1 See  Lyell  on  the  Faluns  of  the  Loire.  Proc.  Geol.  Soc.  vol.  iii.  p.  437. 

2 This  view  of  the  age  of  the  basin  of  Mayence  is  drawn  from  the  researches  of  M.  Herman  V.  Meyer, 
M.  Kaup  and  Prof.  A.  Braun.  M.  v.  Meyer  is  of  opinion,  that  the  very  numerous  and  peculiar  vertebrata 
of  this  basin,  whether  described  by  himself  or  M.  Kaup,  may  be  compared  with  those  of  the  gypsum  beds 
of  the  Paris  basin.  They  are,  therefore,  of  the  same  age  as  the  Anoplotheria  beds  of  the  Isle  of  Wight. 
Prof.  A.  Braun  having  classified  and  determined  the  very  numerous  shells,  has  found  that  a very  small 
percentage  can  be  referred  to  existing  nature.  See  Memoir  by  Mr.  Murchison,  Irans.  of  the  Brit.  Assoc., 
Anno  1843. 
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that  certain  shells  which  occur  in  strata  near  Mecklenburgh,  above  the  brown  coal 
maybe  referred  to  the  calcaire  grossier.  On  the  whole,  therefore,  we  are  disposed 
to  believe,  that  a large  portion  of  Northern  Germany  and  Poland  is  covered  by 
strata  of  the  same  age  as  those  which  are  considered  Eocene  in  the  basin  of  Mayence. 
The  western  portion  of  our  Map  is  coloured  upon  this  principle  (No.  8). 

In  relation  to  Russia,  there  seems  to  be  no  doubt  that  strata  of  the  older  tertiary 
age  range  up  to  the  city  of  Kief  on  the  Dnieper,  where  one  of  us  has  observed 
them.  Thence,  if  not  continuously  prolonged  to  the  east,  upon  the  Dnieper  they 
reappear  at  Butschak,  lower  down  the  same  river,  where  they  were  detected  by 
M.  Dubois' ; and  in  the  environs  of  Simbirsk  they  have  been  noticed  by  M.  Jasi- 
koff.  By  our  own  observations  we  show  the  presence  of  fossiliferous  deposits  of  like 
age  upon  the  Lower  Volga,  and  thus,  it  is  clear,  that  the  oldest  tertiary  deposits 
strictly  so  termed,  do  exist  in  Russia,  though  their  exact  boundaries  and  limits 

have  yet  to  be  defined. 

Of  the  existence  of  Miocene  deposits  (No.  9.)  there  are  also  abundant  examples, 
in  broad  horizontal  expanses  of  limestones,  marls  and  sands,  which  ranging  from 
the  upper  part  of  the  valley  of  the  Vistula  on  the  west,  spread  out  in  vast  sheets 
over  the  governments  of  Volhynia,  Podolia,  and  Bessarabia,  to  near  the  western 
shores  of  the  Black  Sea  and  the  low  country  north  of  Odessa,  where  they  subside 
beneath  other  deposits  of  a younger  age.  With  the  detailed  relations  of  such  masses 
throughout  the  greater  part  of  this  low  region,  our  acquaintance  is  chiefly  limited, 
to  the  southern  districts  of  Poland  on  the  west,  and  to  the  neighbourhood  of  Odessa 
and  the  edges  of  the  Black  Sea  and  Sea  of  Azof  on  the  east,  including  parts  of 


the  Crimsea.  . , , 

A glance  at  the  Map  will  show  the  general  line  of  separation  between  the  older 

tertiary  (No.  8.)  and  the  miocene  deposits  (No.  9.).  In  Poland  they  ate  mle< 
by  an  axis  of  ancient  rocks,  chiefly  Devonian,  which  ranges  from  west-nor  h-west 
to  east-south-east  in  the  environs  of  Kielce  ; in  Podolia  and  Volhynia  by  the  gra- 
ITs  eppe  and  still  further  to  the  east  by  the  coa, -field  of  the  Donet,  Agreemg 
wift  M Dubois  de  Montperenx,  who  has  pointed  out  the  drst.nct.ons  ,n  Volkyma 
I d Podolia.  between  these  two  great  tertiary  zones,  we  regret  that : .<  has  not  been ... 
1 power  to  lay  down  their  exact  geographical  limits  throughout  tl.e.r  ent.re  range. 
We  simply  propose  to  indicate  natural  groups,  the  exact  boundar.es  of  wh.cl.  can 
. See  . letter  of  M.  v.  Each.  Bulletin  de  1.  Sec.  (Mol.  de  France,  vol.  vii.  p.U7  . and  Neue,  Jahrbuch 
vor.  Leonh.,  &c.  1836,  p.359. 
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be  defined  only  t>y  numerous  competent  observers.  If  in  the  table  of  superposition 
(and  in  the  Map),  we  have  endeavoured  to  separate  the  miocene  (No.  9.)  from 
another  group,  Pliocene  ?,  which  we  term  Aralo-Caspian  (No.  10.),  we  must  beg 
our  readers  to  understand,  that  in  a few  districts  over  which  the  colour  of  the 
younger  deposit  is  extended,  the  older  beds  are  also  present  in  the  same  natural 
sections.  This  point  will  be  explained  in  the  sequel,  when  we  come  to  separate 
the  deposits  of  oceanic  character  from  those  named  Aralo-Caspian,  which  cover 
such  immense  tracts  in  Asia. 

With  these  prefatory  remarks,  we  may  now  say  a few  words  upon  each  of  these 
Russian  accumulations. 

I.  Eocene  or  older  Tertiary  (No.  8.  of  Map). — ‘Sections  have  already  been  cited, 
in  which  beds  equivalent  to  the  calcaire  grossier  and  London  clay,  are  seen  in 
connexion  with  strata  which  we  refer  to  the  upper  part  of  the  Cretaceous  system. 
A mid  vast  spaces  of  Russia  as  yet  little  explored  by  geologists,  there  is  every  reason 
to  hope,  that  notwithstanding  the  superficial  detritus  which  obscures  the  rocks,  and 
the  small  comparative  elevation  of  the  land,  other  sections  will  yet  be  found,  to 
show  more  completely,  both  the  order  of  superposition  and  the  sequence  of  organic 
life,  and  to  indicate  the  existence  in  these  undisturbed  regions,  of  a passage  from 
the  cretaceous  to  the  tertiary  system. 

In  the  Crimsea,  indeed,  and  particularly  near  its  southern  shores,  where  the  rocks 
are  much  more  elevated  and  clearly  exposed,  the  first  beds  in  natural  ascending 
order  above  the  white  chalk,  are  those  which  contain  Nummulites,  with  Ostrea 
latissima,  and  a gigantic  Cerithium  : they  are  classed  by  M.  Dubois  with  the  Creta- 
ceous system,  but,  according  to  M.  Huot  and  other  geologists,  are  included  in  the 
tertiary  series.  These  intermediate  beds  are,  it  is  believed,  of  the  same  age  as 
certain  strata  along  the  northern  flanks  of  the  Pyrenees,  the  relative  antiquity  of 
which  has  recently  undergone  much  discussion  ; MM.  Dufrenoy  and  E.  de  Beau- 
mont claiming  them  as  appanages  of  the  chalk,  because  they  have  undergone  some 
of  the  great  elevatory  movements  by  which  that  deposit  was  affected,  whilst  their 
opponents  contend,  that  as  they  contain  some  of  the  characteristic  fossils  of  the  lower 
tertiary  beds  of  the  basin  of  Paris,  they  must  be  classed  with  that  formation.  As  one 
of  us  only  has  some  personal  acquaintance  with  the  Crimcea,  we  do  not  consider 
this  a fit  occasion  to  enter  much  into  a controversy,  which  cannot  be  determined 
without  a very  circumstantial  appeal  to  facts  and  fossils.  Reference  will,  however, 
be  again  made  to  this  subject,  and  a thin  band  is  left  in  the  table  appended  to  the 
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Map,  to  show,  that  such  Nummulite  rocks  occur  in  the  Crimcea,  where  they  'were 
first  described  by  one  of  us,  subsequently  by  M.  Dubois1,  and  also  by  M.  Huot, 
though  we  are  ignorant  of  their  existence  in  the  continent  ot  Russia. 

Let  us  pass  then  to  the  consideration  of  beds  which  every  one  will  admit  to  be 
of  tertiary  age.  We  regret  that  in  travelling  through  the  northern  part  of  Poland 
we  had  not  time  to  make  adequate  researches  among  the  tertiary  rocks  which  lie 
between  the  Prussian  frontier  and  Warsaw,  where  deposits  of  brown  coal  and  clay 
are  associated  with  white  calcareous  claystones  (Kolin  to  Kola),  in  which  we 
observed  casts  of  Pectens  and  other  shells.  There  can,  indeed,  be  little  doubt, 
that  the  accumulations  of  this  zone,  often  highly  argillaceous,  are  connected  with 
the  tertiary  deposits  of  the  Russian  frontier  upon  the  same  parallel  of  latitude, 
which,  occurring  in  the  environs  of  Grodno  and  around  the  marshes  of  Pinsk, 
extend  to  Kief  and  to  the  south-east  of  that  city.  In  the  tract  between  Grodno 
and  Kremenetz  they  have  been  described  by  M.  Eichwald2,  as  plastic  clays  and 
sands  with  brown  coal,  and  beds  with  freshwater  shells,  which  immediately  sur- 


mounting the  white  chalk,  are  succeeded  by  shelly  limestones. 

The  banks  of  the  river  Styr  near  Lutsk,  and  of  the  Goryn,  offer  numerous  ex- 
amples of  these  beds.  M.  Eichwald  compares  them  with  the  plastic  clays  and 
sands  of  the  Paris  basin,  hut  as  he  gives  no  specific  names  to  the  organic  remains, 
we  must  pass  at  once  to  the  adjacent  country  around  Kief,  where  clear  evidences 
have  been  observed. 

In  and  about  the  city  of  Kief  itself,  clays,  sandstone  and  shelly  bands,  which 
have  been  described  by  Professor  Hoffmann3,  are  characterized  by  a Centhium 
closely  allied  to  the  C.  giganteum,  and  an  Ostrea  which  we  cannot  distinguish  from 
the  0.  callifera  (Goldf.),  and  hence  we  are  led  to  believe,  that  they  belong  to  the 

older  tertiary  age. 

This  inference  is,  indeed,  completely  sustained  by  the  contents  of  similar  strata 
at  the  adjacent  place  of  Butschak  on  the  river  Dnieper,  where  M.  Dubois  collected 
many  shells  which  have  been  accurately  determined  by  M.  v.  Buch,  according  to  the 
following  list  which  the  latter  has  kindly  communicated  to  us. 


* See  Voyage  au  Caucase,  en  Armenie.  en  Crimes,  etc..  voLv.;  and  Series  v.  of  Illustrations  pi.  14 
Also  Voyage  dans  la  Russie  Mend,  et  la  Crimee.  vol.  ii. ; and  Memoire  sur  la  Cnmee.  par  M.  de  Verneuil, 

Mem.  de  la  Soc.  Gdol.  de  France,  vol.  iii.  p.  17-2o* 

2 Naturkistorische  Skizze  von  Lithauen,  V olhynien  und  Podolien.  1 na, 

s We  have  not  with  us  whilst  we  write  the  publication  of  M.  Hoffmann.  The  Kief  section  was,  how- 
ever  examined  hy  one  of  our  own  party.  Count  Keyserling. 
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Fossils  of  Butschak  on  the  Dnieper,  in  the  Government  of  Kief,  collected  by 
M.  Dubois  and  named  by  M.  von  Buch. 


1.  Terebellura  fusiforme  (Grignon).  L.C.1 

2.  Cassidaria  carinata  (Grignon).  L.C. 

3.  Buccinum  strombo'ide  (Grignon). 

4.  Desnoyersi.  Bast.sp.  Bordeaux,  Touraine. 

5.  reticulatum.  Bordeaux,  Gallicia. 

6.  Rostellaria  fissureila.  Paris  Basin  and  L.C. 

7.  Tritonium  pyraster  (Grignon). 

8.  Pyrula  clathrata  s.  condita.  Dax,  Cassel. 

9.  laevigata.  Paris  Basin,  L.C. 

10.  Fusus  Burdigalensis, — a variety  of  the  F.  cla- 

vellata  of  Grignon. 

11.  funiculosus  (Grignon). 

12.  Cerithium  Lima  (Desh.).  Paris,  Podolia2,  also 

living  in  the  Mediterranean  and  N.  Atlantic. 

13.  Turritella  imbricataria.  Paris  Basin,  L.C. 

14.  Trochus  agglutinans  (the  angle  of  the  carina  is 

very  sharp).  Paris  Basin. 

15.  monilifer.  Paris  Basin,  L.C. 

16.  striatus  (Gmelin).  Touraine,  Sicily,  also 

living  in  the  British  and  Mediterranean  Seas. 


17.  Solarium  plicatum.  Paris  Basin,  L.C. 

18.  Voluta  costaria  (Grignon). 

19-  Natica  epiglottina.  Paris  Basin,  L.C. 

20.  Fissureila  neglecta.  Touraine,  Italy,  also  living 

in  the  Mediterranean. 

21.  Calyptreea  trochiformis  (Grignon).  L.C. 

22.  Bulla  cylindrica  (Grignon).  L.C. 

23.  Pectunculus  pulvinatus.  L.C.  and  Paris  Basin. 

24.  Area  barbatula.  Paris  Basin. 

25.  Lucina  radula  (Lam.).  Exists  in  the  British  seas. 

26.  Crassatella  compressa  ? Paris. 

27.  Psammobia  muricata,  et  parvensis, — varieties  of 

the  same  species  (Dubois). 

28.  Corbis  lamellosa.  Paris  Basin. 

29.  Corbula  nucleus  (Lam.).  Italy,  Sicily,  Mediterra- 

nean and  British  Seas. 

30.  Venericardia  elegans  (Grignon). 

31.  Cardium  oblongum  Gmel.  vel  sulcatum  (Lam.). 

Fossil  in  Italy,  living  in  Mediterranean. 

32.  semigranulatum.  Paris  Basin,  L.C. 


This  group,  adds  M.  von  Buch,  differs  essentially  from  the  shelly  beds  spread 
out  over  Podolia,  particularly  those  of  Bielazurska,  all  of  which  correspond  with 
the  Sub-Apennine  formations  of  Brocchi  in  Italy. 

The  determinations  and  inference  of  M.  von  Buch  are  of  high  value  when  coupled 
with  the  general  description  of  the  region  by  M.  Dubois.  The  latter  has  assured  us, 
that  nothing  can  be  more  dissimilar  in  lithological  aspect  than  the  tertiary  forma- 
tions which  lie  respectively  to  the  north  and  south  of  the  great  granitic  plateau  of 
Yolhynia  and  Podolia ; the  northern  zone  being  in  general  siliceous  and  talcose 
with  clay,  the  southern  eminently  calcareous.  “ This  difference,”  adds  M.  Du- 
bois, “ drawn  from  lithological  characters,  is  still  more  striking  as  based  upon  the 
fossils.  According  to  my  view,  it  is  an  ascertained  fact,  that  the  tertiary  rocks  of 
the  Ukraine  and  of  the  banks  of  the  Dnieper  (upper  part)  are  analogous  to  those  of 
the  basin  of  Paris,  or  what  is  termed  the  lower  tertiary  stage  ; whilst  that  of  Gallicia 
(Poland),  Podolia,  Volhynia,  &e.  is  of  the  age  of  the  Sub-Apennine  regions,  or 
of  the  middle  tertiary  epoch.”  (Letter  to  Mr.  Murchison,  1843.) 

1 The  letters  L.C.  indicate  that  the  species  occurs  also  in  the  London  clay.  Many  of  these  shells  were 
named  by  M.  von  Buch  at  an  earlier  period.  See  Bull,  de  Soc.  Geol.  de  France,  vol.vii.  p.  157. 

» See  Neues  Jahrbuch,  1836,  p.  83,  and  Karsten’s  Archiv,  vol.  vii.  p.  311.  Schneider’s  Journey  in 
Volhynia  and  Podolia. 
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The  researches  of  M.  Dubois  have  thus  given  us  a clear  line  of  demarcation 
between  the  older  and  middle  tertiaries  in  respect  to  those  regions  w to  1 re  as 

traversed , 

Though  unable  to  continue  with  accuracy  the  comparison,  from  the  western 
provinces  described  by  M.  Dubois,  through  the  Ukraine,  we  may  say  from  persona 
knowledge,  that  the  same  contrast  exists  between  these  northern  and  sou  tern 
tertiary  zones  at  the  western  and  eastern  extremities  of  the  great  region  under 
consideration.  At  the  western  end,  we  have  observed  the  siliceous  and  argilla. 
ceous  tertiaries  of  the  plains  of  Poland  to  be  strikingly  different  from  the  calcareous 
shelly  strata  to  the  south  of  the  axis  of  the  Paheozoic  rocks  around  Kielee  (see 
Map).  Again,  far  to  the  south-east,  where  we  have  no  longer  an  Intel  me  .as 
granitic  plateau,  and  where  we  may  consider  the  great  coal  region  of  the  Done tz 
to  be  the  barrier  of  separation,  all  the  younger  deposits  to  the  north  of  a re 
sandy  and  argillaceous,  whilst  those  of  the  high  steppe  to  the  south  are  eminent  y 
calcareous.  Here,  however,  geological  distinctions,  founded  upon  foss,  evidences 
are  still  wanting,  for  in  the  northern  zone  no  naturalist  has  supplied  them,  an 
was  only  in  a country  much  further  to  the  east,  viz.  upon  the  V olga,  below  Saratof, 
that  we  obtained  proofs  of  the  existence  of  an  older  tertiary  formation  as  ngi  y 

determined  by  its  organic  remains.  ^ . , . 

Unacquainted  personally  with  any  shelly  tertiary  deposits  in  the  vast  region  lying 

between  Butschak  upon  the  west  and  the  Volga  on  the  east,  we  cannot  pretend  to 
draw  the  line  of  separation,  except  by  general  mineral  characters  anil  we  wd  ^ 
terminate  our  brief  sketeh  of  the  older  tertiary  beds  of  Russia  w.  > a 
certain  deposits  in  the  neighbourhood  of  Simbirsk,  and  a description  of  the  shelly 

strata  at  Antipofka  on  the  Volga.  c;mhirsk  we  are  entirely  in- 

For  an  acquaintance  with  deposits  of  this  age  ne  of  the  govern- 

debted  to  M.  Jasikoff,  who  states,  that  throughout  a . grea  P iUaceous 

meat  of  that  name,  the  white  chalk  is  covered  by  “;^“ose  ^ the 
sandstones,  which  are  surmounted  by  ban  s ones  B argillaceous  portion 

wbo,e  having  a thickness  ol  ^ £ocene  ^ such  as  yw 

ot  these  deposits  M.  Jasiko  and  TurMnoUa  elliptica  (Brongn.), 

tella  imtrricataria  (Lam.) , Nucu  a com  &(j  The  overlying  sa„ds  and 

with  new  species  ol  Ixucula,  ’ Cvtherem  and  Dentalium,  and  much 

sandstones  contain  Pectunculus  wtth  Cjt heieie 

silieilied  wood,  often  bored  through  by  cylindrical  bodies  (Pholades^. 
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Antipofka  near  Saratof  on  the  Lower  Volga. — The  lowest  beds  of  the  tertiary 
rocks  containing  fossils  in  the  east  of  Russia,  with  which  we  are  personally  ac- 
quainted, occur  at  intervals  along  the  right  bank  of  the  Volga,  below  the  city  of 
Sarhtof,  and  notably  at  the  large  village  of  Antipofka,  where  they  were  formerly 
noticed  by  Pallas  as  constituting  a “ conglomerate  of  shells.”  From  the  descrip- 
tion of  that  author,  we  were  disposed,  on  approaching  the  spot,  to  think,  that 
these  shelly  beds,  forming  as  they  do  the  western  edge  of  the  low  steppes  of 
the  Kirghis,  would  prove  to  be  of  very  recent  age,  and  represent  simply  the 
consolidated  shingle  and  shells  of  a former  Caspian  Sea  which  advanced  to  this 
boundary,  but  examination  soon  taught  us  that  their  organic  remains  belong  to 
the  oldest  tertiary  period.  At  the  base  of  the  low  cliffs  on  which  Antipofka 
stands,  or  rather  protruding  through  a talus  of  sand  exposed  in  summer  by  the 
subsidence  of  the  Volga  to  its  lowest  level  (forty  feet  below  the  high  watermark  of 
spring  floods),  the  beds  most  abundant  in  fossils  are  distinguished  by  a number  of 
large  concretions  from  six  to  eight  feet  long  and  four  and  five  feet  thick ; marking 
strata  perfectly  horizontal,  which  are  made  up  of  a profusion  of  shells,  cemented 
in  a gray  sandy  marlstone.  The  accompanying  woodcut  explains  the  succession. 
These  shelly  beds  (a)  are  overlaid  by  yellowish  iron-shot  and  whitish  sands  (&), 
with  bands  of  compact,  dark-coloured  chert,  from  eight  inches  to  one  foot  thick. 
Some  of  the  alternating  courses  consist  of  greensand,  others  are  made  up  of  a 
devious  net-work  of  siliceous,  tubular  forms  which  cross  each  other,  and  in  some 
of  the  softer  sandy  layers  are  casts  of  shells.  The  low  cliff  terminates  in  ascend- 
ing order  in  beds  of  light  blue  marl  passing  into  beds  of  sand  (c),  which  in  many 
parts  are  surmounted  by  drift  and  local  detritus  (x). 

LONGITUDINAL  DETAILED  SECTION  AT  ANTIPOFKA. 


Antipofka. 


Level  of  the  Volga, 

Horizontal  distance  2 to  3 versts. 

x.  Drift  of  finely  laminated  clay  and  sand  of  brown  colour,  and  with  no  foreign  detritus.  Bones  of  Mammoth,  Bos  and  Rhinoceros  occur 
in  this  deposit  in  the  low  steppes  on  the  opposite  bank  of  the  Volga. 

£.(■<?.  Siliceous  sands  with  irregular  concretions. 

-£j  < b.  Bluish-gray  marly  beds,  in  parts  sandy,  with  casts  of  shells. 

£ L«-  Large  ellipsoidal  concretions  of  sandy  calcareous  grit  subordinate  to  clay  and  sand,  with  Eocene  fossils  (Bognor  and  London  clay). 

Among  the  fossils  we  collected  are  Cucullcea  decussata  (Sow.),  Pectunculus  hre- 
virostris  (Sow.),  Venericardia  planicosta  (Sow.),  V. (n.s.),  Calyptraa  trochi - 
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formis  (Lam.),  Crassatella  sulcata  (Sow.),  Turrilella  edita  (Sow.),  together  with 
several  unpublished  forms  of  Venericardia,  Lucina,  Venus,  &c. 

In  citing  these  species,  we  should  not  have  relied  upon  our  own  powers  of  iden- 
tifying fossil  shells  from  a distant  part  of  Russia  with  forms  well  known  in  England, 
had  we  not  been  supported  by  Mr.  James  Sowerby,  who  is  intimately  acquainted 
with  the  fossils  of  the  London  clay,  and  who,  in  addition  to  those  which  he  recognises 
as  decidedly  the  same  species  published  in  his  ‘ Mineral  Conchology,’  has  assured 
us,  that  an  unpublished  Venericardia  which  we  brought  from  Antipofka,  occurs  at 
Barton  in  the  Hampshire  cliffs.  We  may  add  to  this  zoological  evidence,  that 
there  is  a remarkable  lithological  agreement  between  the  Russian  and  English  beds, 
for  in  their  concretionary  nature  and  matrix,  these  shelly  beds  of  Antipofka  are 
really  undistinguishable  from  the  musses  of  the  Bognor  rocks  in  which  the  very  same 
shells  occur. 

We  have  previously7  expressed  an  opinion  (see  p.  276  and  woodcut)  respecting 
the  relations  of  these  lower  tertiary  beds  to  the  chalk  and  cretaceous  strata  in  their 
immediate  vicinity.  We  repeat  our  belief,  that  the  shelly  beds  of  Antipofka 
are  connected  with  the  white  chalk  in  the  manner  represented  in  that  woodcut, 
viz.  by  sands  and  grits  which  occupying  an  intermediary  place,  may  in  their 
lower  members  be  classed  with  the  cretaceous  rocks,  whilst  their  upper  parts  gra- 
duate into  the  lower  tertiary  rocks  under  consideration.  A great  portion,  therefore, 
of  the  sandstones,  which  are  exhibited  in  the  cliffs  of  the  Volga  below  Antipofka,  and 
extending  by  Tzaritzin  to  Sarepta,  are  probably  of  the  older  tertiary  period. 

It  is  also  well  to  observe,  that  the  inferences  we  have  drawn  from  the  structure 
of  this  part  of  Russia,  of  a passage  from  the  Cretaceous  to  the  Tertiary  system 
(p.  276  et  seq.),  appear  to  be  sustained  by  the  independent  testimony  of  M.  Du- 
bois and  of  M.  Huot1,  concerning  the  succession,  structure  and  contents  of  the 
upper  secondary  and  lower  tertiary  rocks  of  the  Crimsea,  though  neither  of 
these  authors  seem  to  be  of  our  opinion  concerning  a passage  or  transition, 
which,  indeed,  we  suggested  long  ago  in  reference  to  that  tract2.  They  state, 
however,  that  in  a tract  full  of  dislocations,  cretaceous  rocks  having  a peculiar 
mineral  character,  are  conformably  overlaid  by  a series  of  beds  charged  with  Num- 
mulites  and  other  shells,  which,  by  M.  Dubois,  are  grouped  with  the  chalk ; by 

■ Voyage  en  Caucase,  en  Armcnie,  la  Cringe,  etc.,  par  F.  Dubois,  vol.  v.  and  Voyage  dans  la  Russie 
Mfaidionale  et  la  Crimee  sous  la  direction  de  M.  A.  Demidoff,  par  M.  Huot,  vol.  ii.  The  fast  of  these  authors 
has  ascertained  the  existence  of  true  Eocene  (Paris  and  London)  shells  in  the  tertiary  basin  of  Akhalt- 
sikhe  in  Armenia ! See  Von  Buch,  Bull,  de  la  Soc.  Geol.  de  France,  vol.  vii.  p.  157. 

4 See  Mem.  de  la  Soc.  Geol.  de  France,  vol.  iii.  p.  25. 
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M.  Huot,  with  the  tertiary.  On  the  one  hand,  besides  Nummulites,  these  beds  con- 
tain, according  to  MM.  Dubois  and  Huot,  the  Spondylus  striatus  (Goldf.),  Podop- 
sis  id.  (Brongn.),  a cretaceous  shell,  and  a Terebratula,  very  closely  approaching  to 
T.  carnea  of  the  chalk  ; and  on  the  other,  many  species  of  shells  absolutely  identical 
with  well-known  fossils  of  the  Paris  and  London  basins,  viz.  Ostrea  latissima  (Desh.), 
(0.  gig antea,  Brander),  Cerithium  giganteum,  Turritella  imbricataria,  Ovula  tubercu- 
losa, Cardium  porulosum,  Voluta  luctator,  Ampullaria  crassatina,  &c.  Seeing  this  as- 
semblage of  fossils,  we  cannot  but  agree  with  M.  Huot,  that  these  Crimean  beds  must 
be  classed  as  tertiary.  On  the  whole,  we  consider  their  uppermost  portion  to  be 
ot  the  same  age  as  our  shelly  sands  of  Antipofka,  w'hilst  the  lower  beds  seem  most 
clearly  to  indicate  a passage  between  the  so-called  secondary  and  tertiary  rocks. 

II.  Middle  Tertiary  Rocks  {Miocene,  8fc.).— We  have  said  that  deposits  of  lime- 
stone, sand  and  marl,  charged  with  sea-shells,  are  largely  spread  over  the  southern 
tracts  of  Russia,  and  that  some  of  them  have  been  compared  by  M.  v.  Buch  with 
the  Sub-Apennine  strata  of  Italy.  The  latter  constitute,  in  fact,  the  great  accumu- 
lations of  Podolia  and  Volhynia,  explored  by  MM.  Eichwald  and  Dubois,  whence 
they  extend  into  the  southern  parts  of  Poland  on  the  west,  and  are  prolonged  into 
Moldavia,  Bessarabia,  and  New  Russia  on  the  south  and  east. 

Salt  Deposits  of  Wieliczka. — Judging  from  their  position  on  the  flanks  of  the 
outer  or  lower  Carpathian  chain,  and  from  their  passing  under  the  sands  and  shelly 
beds  which  we  are  about  to  describe,  wTe  think  that  the  saliferous  deposits  extending 
along  the  outer  edge  of  the  Carpathians,  from  Wieliczka  to  Bochnia  and  Stara-sol, 
constitute  the  lowest  stage  of  this  group.  In  a work  devoted  to  the  geology  of  Russia, 
it  does  not  perhaps  strictly  fall  within  our  province  to  treat  of  these  saliferous  depo- 
sits ; for  they  are  all  included  within  the  Austrian  dominions  ; but  as  from  their  con- 
tiguity to  the  Russian  frontier  they  are  noted  upon  our  Map,  and  as  we  examined 
them  in  situ,  in  order  to  place  them  in  relation  with  the  adjacent  shelly  tertiary  de- 
posits of  Poland  and  Russia,  we  may  be  permitted  to  express  our  own  opinions  con- 
cerning them ; particularly  as  the  fact  of  their  thinning  out  to  the  north  must  be 
considered  of  some  practical  importance.  So  long  as  the  presence  of  rock-salt  was 
supposed  to  be  an  indication  of  the  age  of  the  strata  in  which  it  occurs,  the  saliferous 
strata  of  Wieliczka  were  grouped  with  formations  of  much  higher  antiquity,  in  which 
that  mineral  most  abounds  (New  Red  Sandstone,  &c.),  but  the  discovery  of  certain 
shells  in  the  matrix  of  the  salt  of  Wieliczka  has,  for  some  years,  led  geologists  to 
consider  the  deposit  as  of  tertiary  epoch,  though  its  exact  place  in  the  series  has 
not  been  determined.  A perfectly  correct  view  can,  however,  now  be  taken,  both 
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from  the  character  of  the  shells,  and  from  the  fact,  that  the  saliferous  strata  bra 
duate  into  and  form  part  of  the  tertiary  deposits  of  the  Upper  Vistula,  of  the  age 
of  which  there  can  be  no  doubt.  We  indeed  convinced  ourselves  upon  the  spot, 
that  these  masses  of  salt,  worked  at  great  depths  beneath  the  surface,  are  simply 
great  concretions,  subordinate  to  thick  masses  of  clay,  which  have  been  accumu- 
lated along  the  external  edge  of  the  younger  secondary  rocks  (Gres  des  Carpathes), 
and  formed  subsequently  to  the  elevation  of  the  Carpathian  chain.  In  tracing  their 
outlines  in  the  extensive  subterranean  works  of  Wieliczka,  it  has  been  ascertained, 
that  these  masses  of  salt  (which  are  of  great  diameter  near  the  principal  shafts)  range 
from  west  and  by  north  to  east  and  by  south.  They  constitute,  in  fact,  a narrow 
band  only,  which  runs  out  in  thin  courses  or  strings  towards  the  north,  where  it  is 
surmounted  by  and  inosculates  with  the  shelly  sands  upon  the  banks  of  the  Vistula. 

A general  idea  of  these  saline  concretions  and  their  relations  to  the  older  rocks 
upon  the  south,  as  well  as  to  the  tertiary  shelly  sands  upon  the  north,  is  sufficiently 
explained  by  the  accompanying  transverse  section. 


Tertiary  sands  and  marls.  Salt  concretions,  subordinate  to  Carpathian  sandstone. 

J tovtiarv  rlflv  unr.h  shells. 


But  whilst  the  salt  forms,  as  here  represented,  dome-shaped  concretions  which  are 
lost  in  short  spaces  when  followed  to  the  north  or  south,  it  is  more  or  less  continuous 
in  ellipsoidal  masses  for  many  leagues  in  a direction  from  west  by  north  to  east  by 
south.  In  other  words,  the  salt,  by  whatever  cause  produced,  lias  been  formed  along 
an  ancient  coast  of  the  Carpathian  mountains,  the  lower  hills  of  which,  consisting 
of  greensand  (Gres  des  Carpathes),  advance  and  form  their  southern  boundary. 

Among  the  shells  of  Wieliczka  the  Nucula  comta  (Goldf.)  is  abundant,  and  is  asso- 
ciated withMilliolites  and  other  very  minute  forms  with  which  we  are  not  acquainted, 
as  well  as  with  teeth  of  fishes  and  fossil  wood.  Again,  the  Ringicula  buccinea  (Desli.) 
was  pointed  out  to  us  by  Professor  Zeuschner  in  the  very  body  of  the  salt »,  and  as 
this  shell  occurs  in  profusion  in  the  adjacent  sands  of  the  Vistula,  deposits  to  which 
we  shall  presently  allude,  there  can  be  no  doubt  that  the  salt  of  Wieliczka  is  not  only 

■ Professor  Zeuschner  having  sent  a mass  of  rock-salt  with  shells  in  it  to  Professor  Philippi,  the  latter 
dissolving  the  matrix  discovered  in  the  residue  forty  species  of  animal  remains  ! viz.  5 Zoophytes,  14  Po- 
lythalanuc,  1 Echinus,  1 Serpula,  7 Conchifers,  8 Univalves,  and  3 Crustaceans.  Neues  Jahrbuch, 
Leonhardt  and  Bronn,  1843,  p.  568.  Professor  Philippi  identifies  a Cerithium  with  the  C.  Lima  (Brug.) 
now  living  in  the  Mediterranean. 
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of  miocene  age,  but  perhaps  even  of  the  upper  portion  of  the  Sub-Apennine  group, 
as  the  Ringicula  buccinea  which  it  contains  is  a pliocene  and  recent  as  well  as  a 
miocene  species.  More  accurate  comparisons  may  indeed  prove  these  salt  de- 
posits to  have  been  formed  at  precisely  the  same  period  as  the  upper  blue  marls  of 
Savona  and  other  parts  of  Italy. 

Shelly  Sands  of  the  Upper  Vistula  and  its  Tributaries,  Korinitza,  fyc. — We  did  not 
trace  in  detail  the  various  beds  containing  tertiary  shells  which  occur  at  intervals 
upon  or  near  to  the  banks  of  the  Vistula  below  Cracow,  where  they  form  low  hills, 
for  the  most  part  composed  of  sandy  and  incoherent  strata.  Guided  by  Professor 
Zeuschner,  we  at  once  repaired  to  a good  and  well-known  shelly  locality  called 
Korinitza  on  the  Nida,  a tributary  of  the  Vistula.  Here  we  observed  that  the  sands 
are  more  calcareous,  passing  occasionally  into  cream-coloured  sandy  limestone, 
which  seemed  to  rest  upon  marls  and  clays.  There  are,  however,  few  good  vertical 
sections  of  these  slightly  coherent  and  irregularly  distributed  masses,  which  rise  on 
the  whole  to  heights  of  150  to  200  feet  above  the  adjacent  river  Nida,  reposing 
upon  Jurassic  strata  of  w7hite  limestone,  which  is  loaded  with  fossils.  The  tertiary 
shells  lie  about  in  profusion  on  the  surface  of  the  arable  land,  and  are  also  found  in 
calcareous  marlstones  and  sands  in  small  ravines  to  the  north  and  west  of  the  little 
village. 

Though  we  might  at  once  satisfy  our  readers  concerning  the  age  of  these  ter- 
tiary shells  by  referring  them  to  the  wrorks  of  Pusch1,  in  which  some  of  the  species 
are  published,  we  think  it  desirable  to  confirm  and  extend  his  authority  by  annex- 
ing the  following  list  of  the  shells  we  procured  upon  the  spot ; in  naming  which  we 
have  had  the  assistance  of  M.  Deshayes  and  Mr.  Morris. 


Shells  found  at  Korinitza  in  Poland. 

Natica  glaucina,  him.  

— olla.  Mar.  de  Serres  

Turritella  Archimedis,  Brong.  t.  2.  f.  8 

— turns,  Bust.  1. 1,  f.  11 

Ancillaria  conoidea.  Desk.  Ency.  Meth.  p.  44.  No. 

A.  coniforrais,  Pwscli,  t.  11.  f.  1 

Ringicula  buccinea 

Voluta  roagorum,  Brocchi,  Pusch,  1. 11.  f.  2 

Buccinum  obliquatum,  Dubois  

— reticulatum,  Brocchi 

— reticulatum,  Dubois  (non  Brocchi  nec  Linn.) 


Other  Localities. 

..  Vienna,  Bordeaux,  Volhynia. 
r Bordeaux,  Italy,  Perpignan,  living  in  the  Me- 
l diterranean. 

..  Bordeaux,  Vienna,  Volhynia. 

..  Bordeaux. 

‘ j-  Vienna,  Touraine. 

. . Vienna,  Bordeaux,  also  living. 

..  Vienna,  Sub- Apennines. 

..  Volhynia. 

r Vienna,  Sub-  Apennines,  living  in  the  Northern 
1 and  Mediterranean  Seas. 

..  Volhynia. 


1 Polen’s  Palaeontologie.  Warsaw,  1837. 
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Shells  found  at  Korinitza  in  Poland. 
Buccinum  semistriatum,  Brocchi  


Si- 


Other  Localities. 

Vienna,  Sub-Apennines.  English,  crag 
cilian  beds.  Still  living  in  Mediterranean 
Vienna,  Sub-Apennines. 

Sub-Apennines. 


— costulatum,  Brocchi 

— serratum,  Brocchi,  t.  5.  f.  4 

Nassa  columboides.  Bast.  t.  2.  f.  6 Bordeaux,  Vienna. 

Cassis  texta.  Brown,  Dubois,  1. 1.  f.  4,  5 Vienna,  Volhynia? 

— Italica,  Desk.  (Bucc.  Ital.  Brocchi) Sub-Apennines. 

Rostellaria  pes-carbonis,  Brony.  t.  4.  f . 2 Vienna,  Bordeaux,  Volhynia, 

Cancel laria  varicosa,  Brocchi Vienna,  Sub-Apennines. 

uniangulata.  Desk.  Encycl.  Method,  p.  181.  No.  5.  ...  Asti. 

— mitrseformis,  Andreiofshy,  Bull,  de  Moscou  Volhynia. 

Murex  spinicosta,  Bruy.,  M.  triacanthus,  Linn.,  Pusch,  \ y;enna 

1. 11.  f.  20 / 


— plicatus,  Brocchi  

Triton  affinis,  Desh 

Ranella  marginata,  Linn 

Fusus  Stutzii,  Partsch 

— Zahlbruckneri,  Partsch.  

Fasciolaria  Polonica,  Pusch,  t.  12.  f.  2 
Pleurotoma  tuberculosa.  Bast.  t.  3.  f.  11 

— interrupta,  Brocchi  

Pyrnla  rusticola,  Bast.  t.  7.  f.  9 

Cerithium  aleucoides,  Brocchi  

Cytherea  multilamella,  Lam 

Area  diluvii,  Lam. 


Sub-Apennines. 

Morea. 

Vienna,  Bordeaux. 

Vienna. 

Vienna. 

Vienna. 

Vienna,  Bordeaux. 

Sub-Apennines. 

Bordeaux,  Vienna. 

Vienna. 

Vienna,  Rome. 

Vienna,  Bordeaux,  Volhynia,  Touraine. 


In  addition  to  these  thirty-three  species,  all  well  known  in  other  parts  of  Europe, 
one  or  two  forms  only  of  our  collection,  including  a Natica,  seem  to  have  been 
undescribed,  and  the  list  therefore  most  clearly  establishes,  that  the  tertiary  accu- 
mulations of  the  Upper  Vistula,  Wieliczka,  &c.,  which  range  along  the  northern 
Hanks  of  the  Carpathians,  are  of  miocene  age,  and  perfectly  analogous  to  certain 
deposits  of  the  Sub-Apennines  in  Italy  and  the  basins  of  Vienna  and  Bordeaux. 

Miocene  Deposits  in  Southern  Russia. — Strata  similar  to  these  just  mentioned, 
and  containing  a similar  group  of  fossils,  extend  through  Volhynia,  Podolia,  &c., 
where  they  have  been  described  by  MM.  Eicliwald,  Dubois,  and  other  geologists, 
and  have  more  recently  been  observed  by  M.  Hommaire  de  Hell  in  Bessarabia. 
M.  Dubois,  however,  was  the  first  author  who  showed,  by  the  publication  of  his 
work1  upon  the  fossil  conchology  of  the  plateau  of  Volhynia  and  Podolia,  accom- 
panied by  illustrative  plates,  that  this  great  mass  of  shelly  deposits  was  the  equi- 
valent of  the  beds  of  the  Sub-Apennines  and  of  Bordeaux.  In  sustaining  this 
view  by  the  examination  of  adjacent  and  similar  strata  in  Poland  and  along  the 

1 Conchiologie  Fossile  du  Plateau  Wolhyni-Podolien.  Berlin,  1831. 
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northern  shores  of  the  Sea  of  Azof,  we  would  also  extend  the  parallel  to  the  ba- 
sins of  Vienna  and  Hungary. 

M.  Dubois  divides  his  tertiary  deposits  into  four  stages  in  the  following  ascending  order.  1.  Clay  and  plastic 
clay.  2.  Marine  sand  and  sandstone.  3.  Oolite  and  Cerithium  limestone.  4.  Serpuline  limestone,  with  marine 
calcaire  grosier,  lignites  and  freshwater  limestone  being  occasionally  associated.  Of  these  bands  the  sandybeds 
No.  2 appear  to  be  in  that  region  by  far  the  richest  in  organic  remains  ; since  out  of  110  species  of  shells  which 
he  describes,  ninety-two  are  found  in  them,  among  which  are  many  of  those  which  we  have  cited  from  Korinitza 
in  Poland.  Irom  M.  Dubois’s  description,  we  are  strengthened  in  our  belief,  that  the  oolite  is  merely  a dependent 
member  of  the  same  group ; for  although  it  contains  Cerithii  and  species  which  he  did  not  detect  in  the  under- 
lying sands,  it  is  evident,  that  it  is  a continuation  of  the  same  marine  series. 

The  fourth  member  above  mentioned,  Serpuline  limestone  and  marine  calcaire  grossier,  is  called  by  M.  Dubois 
a quaternary  formation.  As  he  shows  that  this  is  clearly  an  overlying  deposit,  occasionally  of  great  thickness, 
and  as  it  contains  Cardium  lithopodolicum,  with  Mytili  and  other  forms  closely  approaching  to  those  of  the 
Black  Sea,  it  is  probably  ol  true  pliocene  age,  and  ought  in  any  detailed  work  to  be  separated  from  the  miocene 
rocks  under  consideration.  In  our  general  Map,  however,  we  group  together  such  tertiary  deposits,  whether 
miocene  or  pliocene,  so  long  as  the  oceanic  character  prevails  in  each  of  them. 

To  beds  of  probably  the  same  age  as  the  upper  marine  division  of  M.  Dubois, 
we  shall  hereafter  allude,  in  mentioning  certain  deposits  of  the  Crimsea  and  of 
Bessarabia. 

In  the  Museum  of  Warsaw  many  specimens  were  pointed  out  to  us  by  Pro- 
fessor Yarocki,  from  various  localities  in  Podolia,  which  served  to  convince  us, 
that  all  the  tertiary  deposits  of  that  region  are  of  the  same  age  as  those  of  the 
Vistula  and  the  Nida.  Many  of  these  shells  occur  in  the  tract  between  Yampol 
and  Vienitza,  at  Machnufka,  &c.  They  lie  for  the  most  part  in  earthy  greensand, 
and  have  often  preserved  their  colours  like  recent  specimens  '. 

The  oolite  of  this  age  often  becomes,  as  in  Lower  Styria9,  a fine-grained  mass, 
lithologically  undistinguishable  from  English  and  French  varieties  of  the  great 
oolite  of  Jurassic  age.  Our  former  description  of  this  rock  in  Styria,  written  thir- 
teen years  ago,  may,  indeed,  serve  to  explain  its  nature  in  the  south  of  Russia. 
“ Some  of  the  spherules  are  hollow,  but  others  are  arranged  about  grains  of  semi- 
crystalline calcareous  matter,  or  particles  of  sand.  The  beds  of  true  oolite  are 
overlaid  by  irregular  concretionary  masses,  partly  oolitic,  which  alternate  with 
unctuous  sandy  marl.  Some  of  these  concretions  are  amorphous  ; some  assume 

1 According  to  Professor  Yarocki,  these  fossils  were  chiefly  collected  by  the  Polish  naturalists  who 
assisted  Professor  Eicliwald  in  his  survey  of  Volhynia  and  Podolia ; M.  Zborzewski  a fossilist,  and  M. 
Andrzejowski  a zoologist.  In  mineralogy  and  botany.  Professor  Eicliwald  was  assisted  by  MM.  Jako- 
wicki,  Gorski  and  Zienowicz. 

2 Geological  Transactions,  vol.  iii.  p.  397  et  seq. 
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contorted  tubular  forms  ; others  are  finely  laminated.”  Like  the  tertiary  oolites 
of  Styria  and  Hungary, -which  from  a profusion  of  fossils  we  then  showed  to  be- 
long to  the  upper  tertiary  group  of  Austria,  so  are  those  of  Bessarabia  and  Southern 
Russia,  simply  an  eastern  prolongation  of  deposits  formed  at  the  very  same 
period,  and  in  a sea  which  must  then  have  had  a very  wide  diffusion.  In  Styria 
and  Hungary  these  oolites  inosculate  with  calcareous  sands,  clays  and  marls  through 
thicknesses  of  several  hundred  feet ; but  there  volcanic  action  has  been  rife,  and 
the  strata  have  been  heaved  up  and  clearly  exposed,  whilst  in  the  undisturbed 
plains  of  Russia  we  can  scarcely  surmise  what  their  vertical  thickness  may  be, 
judging  from  a few  partial  sections  only  on  the  banks  of  the  chief  rivers. 

M.  Hommaire  de  Hell,  a French  engineer,  has  shown  us  specimens  from  Kichenef 
in  Bessarabia,  which  are  identical  with  those  of  Yampol  in  Podolia,  or  of  Poppendorf 
and  Radkersberg  in  Lower  Styria,  and  we  know  that  similar  tertiary  rocks  extend  to 
Taganrog  and  even  into  other  tracts  beyond  the  region  of  our  own  researches.  We 
do  not  pretend  to  say  that  this  peculiar  rock  occupies  a well-defined  place  in  the 
tertiary  series.  Indeed  we  are  disposed  to  think,  that  like  the  oolitic  masses  m 
the  secondary  rocks,  which  in  some  places  are  of  great  vertical  dimensions,  and  in 
others  disappear,  this  oolite  occurs  in  concretions  only,  expanding  and  contract- 
ing within  certain  horizontal  distances;  but  we  are  convinced,  that  wherever  it 
has  been  observed,  whether  in  Austria,  Hungary,  or  Russia,  it  is  included  m de- 


posits which  belong  to  the  miocene  group,  sometimes  the  upper  part. 

On  the  Dniester  in  Podolia  the  tertiary  strata  in  question  repose  at  once  (ac- 
cording to  M.  Hommaire)  upon  the  older  or  paleozoic  rocks,  and  are  covered  by 
gypsum.  Major  Blode,  as  we  understood  him,  seems,  on  the  contrary,  to  connec 
the  gypsum  of  those  regions  with  the  chalk  rather  than  with  the  teitiary  -p 
and  this  also  is  the  view  of  M.  Pusch.  Not  having  visited  P< rioUa  our  opinion 
must  go  for  little  ; but  having  satisfied  ourselves  that  the  salt  o ie  1 ‘ 

as  recent  an  age  as  the  great  gypsiferous  masses  of  Sicily,  we  confess  that  we  lean 
to  the  opinion,  that  the  gypsum  of  the  Dniester  belongs  also  to  that  epoc  • 
Limestone  of  Taganrog.- Allusion  has  already  been  made  to  the  diffic  y 
neatly  defining  upon  the  Map,  the  line  of  separation  between  he  beds  of  which 
we  are  now  speaking,  and  certain  younger  shelly  beds  and  limestones  o 
steppes.  In  the  enormous  space  of  Southern  Russia  as  yet  -examined,  numerous 
junctions  may  be  detected,  between  these  inferior  and  often  oolitic  members  of  a 

sandy  calcareous  group,  and  the  beds  we  are  about  to  describe.  Such  an  order 
J 2 q 2 
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of  superposition,  exposing  strata  of  different  age  in  the  same  vertical  section,  is 
seen  at  Kichenef  in  Bessarabia1. 

But,  to  confine  our  remarks,  in  the  first  instance,  to  tracts  which  we  have  visited, 
it  may  be  stated,  that  even  with  our  limited  time,  we  observed  certain  natural 
junctions  in  the  tertiary  series  which  distinctly  proved,  that  the  purely  marine  beds 
of  which  we  are  treating,  lie  beneath  the  peculiar  steppe-limestone  to  which  we 
shall  next  call  attention.  The  sections  of  the  low  hills  to  the  north  of  the  Sea 
of  Azof  establish  this  succession.  The  strata  exposed  at  the  level  of  the  Sea  of  Azof 
on  its  northern  shore  and  at  the  town  of  Taganrog,  are  unquestionably  of  date  an- 
terior to  the  shelly  limestones  of  the  adjacent  hills  of  Rostock  and  Novo  Tcherkask, 
by  which  they  are  distinctly  overlaid,  as  expressed  in  the  woodcut  of  the  following 
page. 

46. 


Taganrog. 


Sea  of  Azof. 


Hills  of  steppe  limestone.  S. 

~\b 


d.  Clay  drift  with  Mammoths’  bones. 
c.  Sands  with  fluviatile  shells.  J 

b.  Aralo-Caspian  or  steppe  limestone. 
a.  Upper  miocene  limestone. 


^j-  Terrestrial  deposits. 
^ Tertiary  deposits. 


In  this  woodcut  the  miocene  limestone  of  Taganrog  is  seen  to  be  overlaid  by  fluviatile  shells  in  sand 
and  by  detritus  containing  the  bones  of  Mammoths,  &c.  The  geologist  will  at  once  see,  that  these  last- 
mentioned  deposits  have  no  connection  with  the  tertiary  succession  under  review ; they  will  necessarily 
be  considered  in  a separate  part  of  this  work. 


The  lowest  and  perfectly  horizontal  beds  (a),  as  seen  along  the  quays  of  Ta- 
ganrog,  are  light  buff-coloured  limestone,  in  beds  from  two  to  three  feet  thick.  This 
rock,  in  parts  cavernous,  and  in  parts  oolitic,  is  there  so  stained  with  ferrugi- 
nous matter  as  to  resemble  the  hard  beds  of  English  crag,  whilst  in  other  examples 
it  may  be  lithologically  compared  to  the  best  white  building-stones  of  the  calcaire 
grossier  of  Paris.  Among  the  fossils,  which  are  very  abundant,  we  observed  three 
species  of  Cardium,  one  of  winch  we  will  describe  under  the  name  of  C.  Fittoni 


1 There  seems  to  be  no  doubt,  that  the  fossils  collected  by  M.  Hommaire  from  Kichenef  and  that  part 
of  Bessarabia,  some  of  ■which  we  have  seen,  differ  to  some  extent  from  those  from  Poland,  Volhynia  and 
Podolia,  of  the  true  miocene  type.  Like  the  shells  of  Taganrog,  they  appear  to  form  a passage  from 
miocene  to  pliocene,  and  to  be  immediately  subjacent  to  the  Aralo-Caspian  deposits.  The  exact  limits 
therefore,  between  the  two  formations  throughout  this  western  region,  cannot  be  precisely  laid  down  upon 
our  Map,  and  in  referring  to  it  our  readers  must  understand,  that  over  a considerable  area  in  Bessarabia 
and  the  adjacent  countries,  the  miocene  marine  strata  are  occasionally  overlapped  by  and  pass  into  what 
we  consider  Aralo-Caspian  or  its  equivalent. 
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and  with  them  Buccinum  dissitum,  Mactra  ponderosa  (Eichw.),  two  species  of  Turbo , 
and  some  minute  marine  univalves. 

Upon  the  whole,  the  aspect  of  these  shells  conveyed  to  us  the  idea  that  they  are 
not  of  remote  age,  and  probably  upper  miocene  ; but  being  all  of  marine  or  oceanic 
origin,  and  not  approaching  very  nearly  to  existing  forms,  they  are  clearly  to  be 
distinguished  from  those  remains  which  occur  in  the  higher  limestone  of  the 
adjacent  hilly  steppe.  To  this  deposit,  which  borders  the  Sea  of  Azof  and  Black 
Sea,  and  extends  over  a prodigiously  large  region  upon  the  east,  we  now  beg  spe- 
cially to  direct  the  attention  of  our  readers. 

Hi,  Aralo-Caspian  or  Steppe  Limestone— the  Relic  of  a great  former  Eastern  Me- 
diterranean.—The  tertiary  strata  we  have  been  considering,  whether  of  Eocene 
and  Miocene  age,  or  passing  from  the  latter  into  Pliocene,  are  to  be  viewed 
on  the  whole  as  widely  spread  marine  formations  which  have  been  accumulated 
in  true  oceanic  seas  or  their  estuaries.  The  formation  we  have  now  to  con- 
template is  strikingly  dissimilar,  in  offering  throughout  one  of  the  largest  basins 
in  the  world,  an  uniformity  of  peculiar  characters  which  separates  it  decisively 
from  any  tertiary  deposits  of  Western  Europe.  This  peculiarity  consists  in  the 
imbedded  fossils  being  analogous  and  to  a great  extent  identical  with  those  of  the 
present  Caspian  Sea,  in  which  the  univalves  (with  the  exception  of  one  doubtful 
species  of  Rissoa ) are  of  freshwater  origin,  associated  with  forms  of  Cardiacete  and 
Mytili  which  are  common  to  partially  saline  or  brackish  -waters. 

This  distinguishing  feature,  then,  of  the  present  Caspian  prevails  throughout  all 
the  enormously  developed  tertiary  formations  of  the  southern  and  south-eastern 
steppes  (European  and  Asiatic),  and  leads  at  once  to  the  conviction,  that  during 
long  periods  antecedent,  as  will  be  hereafter  explained,  to  the  historic  era,  a va* 
region  of  Europe  and  Asia  was  covered  by  a Mediterranean  Sea  o rac  is  wa  er 
of  which  the  present  Caspian  is  the  diminished  type.  (See  Nos.  10  an  o ap 
To  render  the  distinction  between  these  accumulations  and  all  others  cleai  am 
unambiguous,  we  have  adopted  the  term  Aralo-Caspian,  **  aP^ma  geogra- 
phical sense  by  our  great  precursor  Humboldt,  to  this  region  of  the  globe. 

With  the’ remoter  limits  of  this  former  Mediterranean  we  are  necessarily  on- 

* tPfl  Tndffine  from  the  recital  of  travellers  and  from  specimens  of  the 
acquainted.  Judging  and  the  Aral  Sea;  beyond 

rock,  we  have  no  doubt  that  it  exieuueu  , . , 

which  the  low  level  of  the  adjacent  eastern  deserts  would  lead  ns  to  infer,  that 
spread  over  wide  tracts  in  Asia  now  inhabited  by  the  Turkomans  and  Kirghis,  and 
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was  bounded  only  by  the  mountains  of  the  Hindoo  Kusk  and  Chinese  Tartary.  On 
the  north-east,  north  and  north-west,  however,  we  have  ourselves  to  a great  extent 
traced  its  boundary,  as  constituted  by  the  palaeozoic  and  secondary  rocks  of  Oren- 
burg, the  extremity  of  the  Ural  chain,  the  cretaceous  and  older  tertiary  deposits  on 
the  right  bank  of  the  Volga,  and  the  low  hills  of  the  Don  Cossacks  : whilst,  along 
the  northern  shore  of  the  Sea  of  Azof  and  the  northern  and  western  coasts  of  the 
Black  Sea,  the  Aralo-Caspian  strata  are  here  and  there  seen  to  be  underlaid,  as  at 
Taganrog,  by  the  tertiary  oceanic  beds  which  have  just  been  described.  Of  the 
southern  boundary  of  this  eastern  Mediterranean,  our  personal  knowledge  does  not 
range  beyond  the  northern  slopes  of  the  rocky  ridge  of  the  Crimsea  and  the  penin- 
sula of  Taman. 

Pallas,  the  first  propounder  of  the  belief  in  a great  inland  retired  sea,  as  well  as 
several  of  his  successors,  have  ascertained  that  similar  deposits  occupying  the 
northern  edge  of  the  Caucasus,  cover  a great  part  of  the  isthmus  between  the  Black 
and  Caspian  Seas,  and  we  now  know  from  MM.  Eichwald  and  Dubois,  that  they 
spread  over  the  country  of  Daghestan,  a part  of  the  low  region  east  of  Tiflis,  and 
form  the  southern  coasts  of  the  present  Caspian,  beyond  the  limits  of  our  Map. 
Throughout  this  enormous  area  scarcely  any  other  strata  are  visible,  except  those 
which  are  charged  with  the  relics  of  a former  brackish  sea,  analogous  to  and  often 
identical  with  species  now  inhabiting  the  present  Caspian. 

By  examination  of  the  eastern  tract  of  the  Crimsea  (Kertch,  Taman,  &c.)  and  the 
shores  of  the  Black  Sea,  we  satisfied  ourselves  that  the  chief  strata  of  these  loca- 
lities were  formed  beneath  the  same  waters:  and  judging  from  the  organic  remains 
collected  from  numerous  points  of  the  whole  area,  there  can  be  no  sort  of  doubt, 
that  all  the  masses  of  water  now  separated  from  each  other,  from  the  Aral  to  the 
Black  Sea  inclusive,  were  formerly  united  in  this  vast  pre-historical  Mediterranean  ; 
which  (even  if  we  restrict  its  limits  to  the  boundaries  we  already  know,  and  do 
not  extend  them  eastward,  amid  low  regions  untrodden  by  geologists)  must  have 
exceeded  in  size  the  present  Mediterranean  ! 

If  towards  the  close  of  this  work  we  venture  to  throw  out  a few  speculations  con- 
cerning the  more  active  causes  by  which  the  relations  of  land  and  water  have  been 
changed,  and  by  which  this  former  expanse  of  water  has  been  since  converted  into 
dry  land,  and  separated  into  distinct  seas  now  occupying  different  levels,  our  present 
object  must  be  to  describe  the  nature  of  the  strata,  their  imbedded  contents,  and 
the  altitudes  at  which  they  now  lie.  In  so  doing  we  shall  also  endeavour  to  show, 
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by  the  physical  features  of  this  region,  that  such  desiccation  must  have  resulted 
from  at  least  two  great  movements  of  upheaval ; by  the  first  of  which  the  mile- 
stones which  occupy  the  hilly  coasts  of  the  Black  Sea,  Sea  of  Azof  and  Caspian 
and  large  tracts  between  that  sea  and  the  Aral,  must  have  been  consolidated  and 
left  dry  ; so  as  to  form  the  shores  of  an  inland  sea  of  posterior  date,  which  though 
separated  from  the  Aral,  still  spread  over  the  great  steppe  north  of  Astrakhan  and 
covering  the  low  steppe  of  the  Caucasus  and  the  isthmus  of  Perecop,  connected  the 
sea  of  Azof  and  the  Black  Sea  with  the  present  Caspian.  We  have,  indeed,  en- 
deavoured to  mark  this  succession  upon  the  Map',  first,  by  a rich  yellow  colour 
No.  10.,  to  indicate  the  earliest  period  of  this  Aralo-Caspian  brackish  sea  when 
it  covered  its  greatest  area ; secondly,  by  a diminished  tint  of  the  same  colour  (10), 
showing  a more  recent  period  of  desiccation,  when  the  Caspian  and  Black  Seas 
were  still  united,  but  when  the  Caspian  and  Aral  were  separated  by  the  high  inter- 


vening plateau  of  the  Ust-Urt. 

Aralo-Caspian  or  Steppe  Limestone.- It  is  to  this  formation,  for  the  most 
part  we  presume  of  Pliocene  age,  that  we  refer  the  strata,  which  occur  at  Novo 
Tcherkask,  and  under  the  name  of  Steppe  Limestones  occupy  a large  portion  of  the 
hills  before  referred  to,  at  heights  of  200  or  300  feet  above  the  sea  (see  woodcut, 
p.  296).  Novo  Tcherkask,  the  new  and  spacious  capital  of  the  DonCossacks,  is  to  a 
great  extent  built  of  a rock  of  this  age,  which  is  there  excavated  to  a depth  of  twelve 
or  fifteen  feet,  showing  sands  both  above  and  beneath  it.  Tins  rock  is  of  a ginger- 
bread colour,  and  is  made  up  of  a mass  of  broken  shells,  so  as  still  more  to  resem- 
ble the  English  crag  than  the  inferior  marine  beds  of  Taganrog.  It  may  a so  e 
compared  in  lithological  aspect  with  the  large  cavernous  shelly  secondary  oo  ite  o^ 
Barnock,  near  Peterborough  in  England,  like  which  it  may  prove  a durable  an 


good  wearing  stone  though  full  of  cavities  . 

The  shells  which  characterize  the  rock  at  Novo  Tcherkask  are-the  ■*« 
Cariium  mlcatmum  and  C.  incertum  (Desk),  described  by  one  of  us  from  Odessa 

,•  a „„  „ vr„„  scale  which  we  have  prepared,  it  is  to 

' In  defining  the  range  of  the  steppe  imes  one  o fe  w locallt;€S  are  included  at  or  near  which 

be  again  observed  that  along  the  edges  o t le  j °unSe  subjacent  rocks ; for  example,  in  the  low 

cliffs  of  Taganrog,  v ere  know,  occur  at  numerous  other  localities,  and  all 

to  the  real  borders  of  the  vast  area  in  Russia, 

or  Odessa,  is  easily  cut  in  the  quarries. 

but  hardens  in  the  atmosphere. 
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and  Kamiusch  Burun  at  the  eastern  extremity  of  Crimaea,— another  species  of 
Cardmm  of  this  steppe-limestone— undistinguishable  from  the  C.  pseudo -car dium 
( Desh.),  which  we  found  living  in  the  Lake  Akerman  near  the  Dniester,  and  a very 
small  Myhlus  (Dreissena),  which  with  a Paludina  constitute  whole  bands  of  stone, 
the  shells  being  in  general  triturated  and  cemented  into  a porous  mass. 

From  the  character,  then,  of  its  imbedded  shells,  it  is  evident  that  this  limestone 
was  deposited  m brackish  waters,  and  from  its  occurrence  at  numerous  places,  where 
it  forms  the  shores  of  the  lower  steppes,  it  must  have  occupied  a vast  area.  Within 
the  limited  scope  of  our  own  researches,  we  observed  it  ranging  eastward  as  far  as 
Lepatinsk  on  the  Don,  about  100  versts  from  Novo  Tcherkask,  where  it  caps  a 
cliff  about  120  feet  high,  and  where,  having  a thickness  of  thirty-six  feet,  it  reposes 
upon  incoherent  sands  with  yellow  courses  of  about  forty  feet,'  beneath  which  are 
beds  of  siliceous  sands  and  sandstones,  undistinguishable  from  those  we  have  before 
mentioned  as  covering  the  white  chalk  in  other  parts  of  Russia.  Such  sandstones, 
generally  yellowish- white,  and  crumbling  into  fine  glassy  sand,  occupy  the  pro- 
montories on  the  right  bank  of  the  lower  part  of  the  Volga,  and  from  Sarepta  ex- 
tend along  the  right  bank  of  the  Sarpa  where  we  examined  them.  Associated  with 
some  marls  and  occasional  limestone,  they  constitute,  in  fact,  the  western  and 
northern  shore  of  the  vast  lower  steppe  of  the  Kalmucks,  and  in  that  sense  we  shall 
hereafter  allude  to  them.  We  have  before  us  a manuscript  description  of  these 
sandstones  written  by  Mr.  Strangways  many  years  ago,  in  which  their  eroded  surface 
and  concretionary  structure  are  well  described.  Whether  near  Sarepta  on  the 
Volga,  or  on  the  southern  edge  of  the  granitic  steppe  of  the  Dnieper  extending  west- 
wards to  Poland,  they  seem  to  constitute  the  oldest  portion  of  these  tertiary  rocks, 
and  to  be  succeeded  by  the  steppe  limestone.  In  some  instances,  near  Sarepta' 
as  Mr.  Strangways  well  observed,  they  present  striking  appearances  of  false  strati- 
fication or  cleavage  oblique  to  the  chief  horizontal  beds.  From  our  own  acquaint- 
ance with  them  we  are  unable  to  assign  the  relative  age  of  all  these  sandstones 
occurring  as  they  do  at  remote  distances  from  each  other.  In  the  absence  of  or- 
ganic remains,  we  cannot  presume  to  decide,  whether  they  ought  to  be  classed  with 
the  Miocene  or  Pliocene  deposits,  or  whether  they  occur  in  both  of  these  subdi- 
visions. Some  of  them  have,  indeed,  been  already  alluded  to  as  being  of  the  Eocene 
or  older  Tertiary  age.  In  truth  we  have  already  stated,  that  in  many  districts  the 
development  of  both  the  cretaceous  and  tertiary  rocks  is  so  arenaceous  that  we 
are  incapable  of  drawing  clear  lines  of  separation  between  them. 
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To  return,  however,  to  the  true  Aralo-Caspian  strata,  we  consider  the  chief  masses 
of  white  limestone  occupying  the  low  hills  to  the  south  of  the  coal  region  of  the 
Donetz,  and  ranging  by  Mariopol  to  Odessa  and  thence  into  the  lower  country  ot 
Bessarabia  on  the  western  shores  of  the  Black  Sea,  to  be  of  this  age.  We  place 
upon  the  same  parallel  the  upper  shelly  strata  described  in  the  Crimsea,  including 
the  chief  limestones  around  Kertch,  and  the  deposits  of  the  cliffs  of  Kamiusch 
Burun  and  Taman,  and  also  the  limestones  on  the  northern  and  western  shores 

of  the  Black  Sea. 

We  would  here  refer  our  readers  who  seek  for  the  details  of  the  formation  in 
that  region,  to  a memoir  by  one  of  us  upon  the  Crimsea,  in  which  we  have  described 
these  deposits,  as  being  there  composed  of  courses  of  argillaceous  marls,  clays, 
calcareous  marls,  concretions,  ferruginous  bands,  agglutinated  shells  (faluns), 
and  soft,  spongy,  shelly  limestone'.  The  soft  limestone,  usually  white,  is  the 
best  type  of  the  whole  formation,  and  largely  used  as  a building-stone  both  at 
Odessa  and  in  the  Crimsea,  it  has  afforded  a great  number  of  organic  remains.  In 
some  bands  associated  with  it  we  found  an  infinite  quantity  of  small  Paludinse  ; 
but  at  Taman,  as  at  Novo  Tcherkask,  the  most  abundant  forms  are  the  small  and 
peculiar  Cardiacete,  and  the  Mytilus  polymorphus  (Dreissena  of  Van  Beneden).  Of 
the  former  M.  Deshayes  described  twenty  species,  and  whilst  these  are  asso- 
ciated with  Mytili  and  a Modiola  which  must  have  lived  in  brackish  waters,  we 
remarked  the  almost  total  absence  of  Gasteropods  of  marine  origin  ; the  Paludime, 
Melanopsidse  and  Limnese  which  were  then  enumerated,  being  unquestionably  of 
freshwater  origin,  and  one  of  them  undistinguishable  from  species  now  inhabiting 
the  embouchure  of  the  Dniester  ( Neritina  Danubialis) . 

In  addition  to  these  decisive  concliological  facts,  an  independent  proo  as 
recently  been  obtained  of  the  manner  in  which  beds  of  a purely  marine  c aracter 
passed  into  these  brackish  steppe  limestones.  Pallas  and  Rathke  had  both  alluded 
to  the  bones  of  certain  Cetacea  found  in  the  peninsula  of  Taman ; and  Pro  essor 
Eichwald  had  referred  the  head  of  one  of  these  animals  to  a Dolphin,  and  named 
it  Ziphius  prisons.  Obtaining  possession  of  this  specimen  for  the  Museum  of  St. 
Petersburg!!,  Professor  Brandt  worked  the  head  of  the  colossal  creature  out  o the 
rock  in  which  it  was  imbedded,  and  pronouncing  it  to  belong  to  a new  family  of 
whales,  has  described  it  under  the  name  of  Cetotherium  RathUi.  This  fossil  genus 
appears  to  form  a new  link  in  the  animal  kingdom,  and  is  more  nearly  allied  to  the 
. M.  E.  de  Verneuil,  M4m.  de  la  Soc.  G&l.  de  Fr.  vol.iii.  with  6 plates. 
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herbivorous  Cetaceans  than  to  the  Dolphins.  Its  position  in  the  geological  series 
is  most  striking ; for  the  rock  in  which  it  occurs  near  Taman,  contains  casts  of 
sea  shells  similar  to  those  of  miocene  age,  which  extend  from  Volhynia  and  Podolia 
to  near  the  shores  of  the  Black  Sea  and  to  the  Crimsea.  It  is  also  very  remark- 
able, that  along  with  this  herbivorous  cetacean,  the  other,  and  as  we  think  overlying, 
organic  remains  (among  which,  however,  banks  of  corals  occur)  have  more  the 
character  of  the  inhabitants  of  a brackish  sea  than  those  of  the  subjacent  rocks. 

These  relations  are,  however,  in  accordance  with  modern  conditions,  and  are, 
indeed,  explained  by  an  analogy  in  Scotland,  for  an  acquaintance  with  which  we 
are  indebted  to  Professor  E.  Forbes.  The  lake  of  Stennis,  in  the  Orkney  Islands, 
celebrated  in  the  writings  of  Sir  Walter  Scott,  has  actually  been  converted,  within 
a very  recent  period,  whether  by  elevation  of  the  land  or  other  cause,  from  a salt- 
water loch  into  a freshwater  and  marshy  tract ; and  with  this  great  but  gradual 
change,  certain  marine  genera  (Cardiacem  and  Mytili)  have  continued  to  live  on  amid 
their  new  associates  of  land  and  fresh  water  (Limnese,  iNeritinse,  &c..),  whilst  others 
have  perished.  That  which  is  taught  on  a small  scale  in  the  Scottish  lake  must,  there- 
fore, have  formerly  occurred  on  the  edge  of  the  great  Aralo-Caspian  Sea,  which 
in  consequence  of  separation  from  the  ocean,  was  converted  into  a brackish  state,  and 
in  which,  as  in  Scotland,  the  same  hardy  and  time-serving  marine  genera  continued 
to  exist  with  new  associates  in  their  altered  abode  ! In  a word,  the  miocene 
deposit  of  Taman,  with  its  herbivorous  cetaceans  and  marine  shells,  intermixed 
with  and  succeeded  by  brackish  water  relics,  is  only  an  example,  in  an  earlier 
period  of  the  world,  of  a formation  along  the  edge  of  a great  Caspian,  the  creatures 
in  which  necessarily  differed  from  those  of  the  pure  marine  period  which  preceded 

them. 

In  describing  the  geological  succession  of  the  Crimaea,  M.  Huot»  has  divided  the 
tertiary  series  (supercretacd)  into  lower,  middle  and  upper  stages.  The  first  of 
these  is  unquestionably  of  the  same  age  as  the  calcaire  grossier  of  Paris  or  Lon- 
don clay,  with  which,  as  before  explained,  it  has  several  species  in  common.  We 
do  not,  however,  coincide  with  this  author  in  his  method  of  grouping  fossils  from 
several  localities  to  form  his  second  stage  : so  far  as  he  places  in  it  species  w^hich 
are  identical  with  or  analogous  to  those  of  Bordeaux,  Dax  or  Touraine,  it  is  evident 
that  such  remains  belong  to  the  true  miocene  deposits  to  which  we  have  already 
alluded,  as  being  so  widely  spread  over  the  continent  ol  Russia.  Such  shells  (ob- 

> Voyage  dans  la  Russie  Mdridionale  et  la  Crimee  sous  la  direction  de  M.  A.  Demidoff,  vol.  ii.  p.  4'25. 
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served  by  this  author  at  Sevastopol,  the  convent  of  St.  George,  Simpheropol, 
Kertch  and  Enikald)  must  not,  we  contend,  be  placed  on  the  same  parallel  as 
the  remains  which  occupy  a portion  of  the  cliffs  of  Taman  and  of  Kam.usc  i 
Bunin  in  which  one  of  us  found  the  twenty  species  of  peculiar  Cardiacese  betoie 
alluded  to',  mixed  up  with  Mytili  of  brackish  water  forms,  and  with  Lirnnem 
Paludinte  and  the  Neritina  Danubialis.  Seeing  that  in  the  western  and  central 
portions  of  the  vast  area  of  Southern  Russia  which  are  covered  by  oceanic  miocene 
deposits,  there  is  nowhere  such  a predominance  of  brackish  and  freshwater  over 
marine  shells,  we  must  consider  the  beds  of  Kamiuseh  Burun  to  be  more  naturally 
linked  on  to  the  Aralo-Caspian  or  steppe  limestone  than  to  miocene  deposits. 
Throughout  the  cliffs  of  Taman  we  observed  nothing  but  remains  similar  to  those 
of  Kamiuseh  Burun,  i.e.  the  Cardiacem  of  the  steppe,  with  Mytili  and  freshwater 
univalves.  At  the  same  time  we  believe,  that  to  the  east  of  Kertch,  lower  strata 
have  been  brought  to  the  surface,  particularly  in  a tract  which  has  undergone 
considerable  movement  along  the  line  of  eruption  of  the  adjacent  mud  volca- 
noes.  The  very  few  shells  and  corals  imbedded  in  compact  limestone,  which 
we  collected  at  Enikale,  for  example,  are  marine  ; and  in  our  specimens  from 
thence  there  is  no  sign  of  mixture  of  miocene  with  Aralo-Caspian  shells  But 
admitting  that  the  herbivorous  cetacean  found  at  Ak  Burun  occurred  in  beds  of 
this  a-e  with  marine  shells,  why  are  we  not  to  look  upon  them  as  inferior  to  e 
brackish  water  accumulations  of  Kamiuseh  Burun,  and  if  so,  what  is  there  in  such 
collocation  to  interfere  with  our  general  views?  Such  facts  indicate  nothing  more 
than  a passage  from  one  formation  to  another,  and  our  inference  is  even  sustained 
by  referring  to  M.  Hoot  himself , for  in  speaking  of  his  middle  ternary  grou  h 
admits  that,  in  one  part,  its  upper  bets  contain  Troehns  Phasmndta  anff  other 
marine  erenera  difficult  to  determine,  mixed  up  with  land  and  f re 

Naturanonfacit  saltum,  said  our  forefathers,  and  iri  tniCtS  Wl^^  \^CSt  nLTahy 
i 1 nhan-e  from  purely  oceanic  to  brackish  water  deposits,  spots  must  natura  y 
^l^eUnces  of  the  transition  from  one  set  of  conditions i to 

“r  a glance  at  the  M^r.  to  — 

^atougM  tob”e^ '"or ; since  they  not  only  lie  rewards  the  western  limits 
and  in  which  all  the  tertiary  strata,  trom  ttie  lovesu 

_ l ;;;  n 47-58  M.  Knot  and  his  associate  M.  Rousseau 

1 De  Verneuil,  Trans  Soc.  Geol.  de  France,  vol.  m.  p.  47  5S. 

have  since  augmented  the  number  of  these  Cardiacese  to  twenty -seven.  2 It  2 
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thrown  up  and  exposed  in  succession.  Here  then  we  presume  the  elevation  of  sub- 
marine beds  into  land,  produced  one  of  those  natural  barriers,  by  which  the  Western 
Ocean  of  that  day  was  eventually  shut  out  from  all  communication  with  the  great 
internal  Aralo-Caspian  ; and  here,  therefore,  we  might  expect  to  detect  the  remains 
of  such  animals  as  the  herbivorous  cetacean,  associated  with  sea  shells  and  fol- 
lowed by  the  inhabitants  of  brackish  water.  In  such  a conterminous  tract,  where 
the  waters  must  have  undergone  a gradual  change,  a few  hardy  marine  animals 
might  have  lived  on  for  a time ; and  thus  can  be  explained  the  existence  of  coral 
reefs,  composed  entirely  of  the  Eschara  lapidosa  (Pallas),  which  there  seem  to  rise 
up  through  the  brackish  water  strata.  But  with  a further  separation  from  their 
original  seat,  the  oceanic  types  would  necessarily  dwindle  away,  and  when  the 
isolation  of  the  Aralo-Caspian  Mediterranean  was  completed,  the  result  would  be 
a simplification  of  the  animals  which  lived  in  it,  and  the  establishment  within  it  of 
a fauna  perfectly  distinct  from  that  of  the  ocean.  This  view  is,  indeed,  strongly 
sustained  by  an  appeal  to  facts.  Partial  intermixtures  of  shells,  or  rather  such 
transitions  as  that  at  Taman,  and  of  which  we  believe  there  are  also  evidences 
(though  of  a much  less  decisive  nature)  in  Bessarabia,  and  around  the  Sea  of  Azof 
and  the  Black  Sea,  are  peculiar  to  the  western  boundaries  of  the  Aralo-Caspian 
deposits.  In  following  these  strata  to  the  east  no  such  phsenomena  have  been 
detected,  and  the  central  portions  of  this  widely-spread  formation,  around  the 
Caspian  Sea,  present  exclusively  the  true  and  persistent  types  of  an  inland  sea, 
the  beds  of  which  were  formed  under  widely  extended  and  uniform  conditions, 
and  in  which  there  are  no  vestiges  of  corals,  marine  shells  or  herbivorous  ceta- 
ceans. The  great  uniformity  of  composition  and  fossil  contents  which  pertain  to 
these  Aralo-Caspian  rocks  over  such  enormous  eastern  regions,  a point  on  which 
we  shall  presently  dilate,  compels  us  therefore  to  differ  from  M.  Huot  in  the  theory 
of  their  origin ; for  whilst  he  attributes  them  to  the  desiccation  of  numerous  shal- 
low brackish  lakes  or  lagoons,  left  here  and  there  by  the  retirement  of  the  ocean, 
we,  on  the  contrary,  are  convinced  that  all  the  Aralo-Caspian  deposits  were  accu- 
mulated under  one  vast  inland  sea,  the  inhabitants  of  which  differed  as  essentially 
from  those  of  the  ocean  of  that  day,  as  the  animals  of  New  Holland  now  differ 
from  those  of  the  rest  of  the  world. 

Before  we  quit  the  consideration  of  the  uppermost  deposits  of  the  Crimsea, 
Kertch  and  Taman,  we  cannot  avoid  alluding  to  anothei  opinion  expressed  by  M. 
Huot,  from  which  we  still  more  strongly  dissent,  viz.  the  presence  of  great  fossil 
extinct  Mammalia  ( Elephas  primigenius  and  Mastodon  angustidens ) in  his  middle 
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tertiary  formation  of  this  tract.  If  this  fact  were  established,  it  would  be  at  vari- 
ance with  all  our  knowledge  of  the  distribution  of  such  animals  over  enormous 
surfaces  of  Russia  and  Siberia,  as  well  as  in  other  parts  of  the  world  ; but  as  M. 
Huot  has  never  seen  these  remains  imbedded  in  the  same  strata  with  marine  remains 
of  miocene  or  even  pliocene  age,  but  simply  collected  them  at' the  loot  of  the  cliff, 
the  natural  inference  would  seem  to  be,  that  they  had  fallen  from  an  overlying  mass 
of  sand,  clay  or  other  superficial  detritus,  occupying  a position  similar  to  that  in 
which  we  found  them  at  Taganrog  (see  p.  296),  and  were  lodged  in  their  present 
position,  just  as  similar  remains  subsiding  from  river  banks  in  inland  tracts  are 
carried  into  the  beds  of  the  present  streams.  In  corroboration  of  our  own  opinion 
it  also  may  be  stated,  that  no  remains  of  these  Mammalia  are  cited  by  any  author  in 
the  solid  tertiary  formations  of  Russia,  not  even  in  the  Aralo-Caspian  01  uppei 
most  stratum  ; and  since  M.  Huot  himself  describes  them  in  another  place,  as  really 
occurring  in  the  superficial  detritus  or  earthy  covering  of  these  tracts,  we  shall  now 
simply  state,  that  such  is  in  our  view  their  only  true  habitat.  This  terrestrial  subject, 
which  is  not  strictly  connected  with  that  under  discussion,  will  necessarily  be  con- 
sidered in  a subsequent  part  of  this  volume.  . 

Though  unable  from  our  own  researches  to  describe  the  continuation  of  t le 

steppe  limestone,  from  the  peninsula  of  Taman  along  the  northern  edge  of  the 
Caucasus,  we  believe  from  the  descriptions  of  others,  that  the  rock  is  continuous 
We  think  that  it  ranges  along  the  low  country  by  Stavropol  towards  the  advancec 
Caucasian  spur  called  the  Beshtau.  However  this  may  be,  the  recent  publication 
of  Professor  Eichwald  distinctly  enables  us  to  synchronize  with  it  all  the  wide- 
spread horizontal  shelly  limestones  of  the  Daghestan,  Derbend  and  Baku,  w ic 
form  low  hills  on  the  western  shores  of  the  Caspian  Sea.  There  again  we  are  pre 
sented  with  agglomerates  of  Cardiace.  and  Mytili,  with  Paludin.  and  other  fresh- 
water shells.  The  labours  of  M.  Eichwald  have  indeed  a special  value  in 
mining  the  age  and  origin  of  these  limestones,  for  in  describing  the  very  limitec  ex- 
” L fauna  of  the  Caspian  Sea,  he  has  ascertained,  that  a.  least  seven  spec.es  ol  he 
fossU  shells  are  now  living  in  it.  In  these  rocks  the  sa,ne  ph— on  is  repeated 
as  in  those  which  we  have  examined  on  the  shores  of  the  Black  Sea  and  Sea  o zo  , 
vi,  that  with  the  exception  of  some  traces  of  Rissoa,  there  are  » manne  — 
The  following  table  of  the  Caspian  shells,  recent  as  well  as  fossil,  will  show  bette 
than  pages  of  writing,  to  what  degree  the  tertiary  deposits  ainnnd  that  sea  coincide 
with  lose  we  have  been  mentioning  on  the  shores  of  the  Sea  of  Azof  and  B1 
Sea,  and  how  they  more  fully  exhibit  the  true  and  unmixed  Aralo-Caspian  type. 
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lable  of  Caspian  Shells,  fossil  and  recent,  chiefly  compiled  from  M.  Eichwald’s 

‘ Zoologia  Caspia-Caucasia.’ 


GENERA  AND  SPECIES. 

WHERE  LIVING. 

FOSSIL  IN  THE  STEPPES. 

Paludina  variabilis,  Eichw 

In  the  Caspian  near  Astrak 
han  and  Derbend. 

Rocks  of  Daghestan. 

— Triton,  id 

— • exigua,  id 

— pusilla,  id 

Rissoa  Caspia,  id 

coids;  Black  Sea,  nea 
Odessa. 

Caspian  Sea  

— Conus,  id 

Province  of  Derbend,  mixed  with  the  preceding 
Paludinas. 

Daghestan,  and  near  the  naphtha  springs,  with 
agglutinated  fragments  of  Neritina,  Cardium 
and  Dreissena. 

Rocks  of  Daghestan;  Gulf  of  Karabogas. 
Ust-Urt,  mixed  with  Cardiacea*  and  Paludina?. 

— dimidiata,  id 

Neritina  liturata,  id 

On  the  sea-weeds  of  the  coasts 
of  Derbend,  Balkan  andAs- 
trakhan. 

Bullina  Ustuertensis,  id 

Mactra  Caspia,  id 

— Karagana,  id 

Cyclas  Ustuertensis,  id 

Plateau  or  isthmus  of  the  Ust-Urt.  Eichwald 
justly  remarks,  that  the  presence  of  these  Cy- 
clades in  thousands,  with  a great  profusion 
of  Paludina;,  clearly  announces  a mixture  of 
fresh  and  salt  water. 

Near  Astrakhan,  and  in  all  the  low  steppes  ex- 
tending to  Tzaritzin,  with  Cardium.  Adacna 
and  Monodacna,  thus  indicating  the  presence 
of  an  ancient  sea.  Of  these  the  Dreissena  is 
much  the  most  abundant  and  forms  immense 
agglomerates.  Entire  islets  are  composed  of 
Dreissena  and  Cardium,  as  well  as  all  the 
coast  between  Baku  undDerbend.and  tolerably 
^ high  hills  towards  the  town  of  Takhu. 

Dreissena  polymorpha.  Van  Ben.  f 
(Mytilus)  J 

Mytilus  edulis,  Lin [ 

— rostriformis.  Desk 

Embouchure  of  the  Volga; 
Caspian  andBlackSeas,and 
Baltic. 

Donax  priscus,  Eichw 

Cnmaea,  Taman  and  low  steppes  of  L.  Elton. 

Cardium  edule,  Lamk 

The  existing  species  in  the 
Caspian  is  very  small. 

In  every  shore  of  the  Caspian. 

Generally  in  the  Caspian,  and 
according  to  M.Hommaire 
in  the  Sea  of  Azof. 

Caspian,  Nikolaieff  (Black 
Sea). 

Caspian. 

Back  Sea. 

Tiik  Karagan  promontory,  with  Cardium  edule 
and  Mytilus  edulis. 

Both  coasts  of  the  Caspian.  In  Daghestan,  with 
Rissoa  and  Paludina.  Near  the  Gulf  of  Ka- 
rabogas, with  Didacna  crassa,  Monodacna 
Catillus,  Mytilus  polymorphus,  Neritina  litu- 
rata, & c. 

— rusticum,  id 

Didacna  trigonoides  (Cardium),  Pall. 
— crassa  (Cardium),  Eichw 

Lower  steppe  of  the  Volga.  Smaller  varieties 
of  this  species  are  found  at  Baku  mixed  with 
Mytilus,  Rissoa,  &c. 

Small  variety  in  Daghestan,  Karabogas. 

Monodacna  Caspia  (Cardium),  Eichw. 
— pontica.  id 

— propinqua,  id 

— intermedia,  id 

— Catillus  (Cardium),  id 

Baku,  Karabogas,  Lower  steppes  of  the  Volga" 

Vear  Lake  Elton  and  steppes  of  Astrakhan 
with  Mytilus  polymorphus,  M.  rostriformis 
Adacna  protracta,  Monodacna  Catillus  and 
Didacna  trigonoides. 

steppes  near  Lake  Elton  in  argillaceous  hillocks. 

Adacna  colorata  (Cardium),  Eichw... A 
— edentula.  Pall 

Crulf  of  Nikolaieff,  Volga, 
Don,  and  Palus  Mceotis. 
Caspian. 

— protracta,  Eichw 

— plicata,  id 

^ FA  t 1 1 n l 

— Iseviuscula,  id 

akeofAkerman  near  Odessa. 
Culf  of  Asterabad  and  Baku, 
bid. 

— vitrea,  id 
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In  seeing  the  wide  extension  of  the  most  common  species  of  the  fossil  shells 
enumerated  in  the  preceding  table,  no  one  can  fail  to  be  convinced,  that  whether 
imbedded  in  the  rocks  forming  the  shores  of  the  Black,  Azof  or  Caspian  seas,  they 
once  all  lived  under  the  same  waters.  Throughout  all  that  sea  of  ancient  times, 
certain  peculiar  forms  of  the  genus  Cardium 1 constitute  the  characteristic  feature  of 
the  fossils,  and  also,  it  will  be  observed,  of  the  present  Caspian.  In  fact,  of  the 
fifteen  species  enumerated  by  Eichwald2,  seven  are  still  living  exclusively  in  the 
Caspian,  two  in  the  Black  Sea,  two  are  common  to  both  seas,  and  eight  are  fossil ; 
whilst  of  these  last  eight  species,  four  are  identical  with  living  forms,  and  four  seem 
to  be  lost.  But  even  the  species  presumed  to  be  lost  are  so  closely  allied  to  those 
now  inhabiting  the  Caspian,  that  we  cannot  avoid  recognising  in  them  the  same 
peculiar  Aralo-Caspian  type,  unknown  in  all  other  regions  of  the  globe.  It  is 
worthy  of  remark,  that  one  species,  the  Adacna  color ata  (Eichw.),  which  has  been 
found  living  in  the  rivers  Volga  and  Don,  as  well  as  in  the  gulf  of  Nikolaieff  and 
the  Palus  Mceotis,  offers  a good  analogy  to  explain  the  habits  of  the  Cardiacese  of 
the  steppe  limestone.  It  is  further  remarkable,  that  the  Adacna  plicata,  which 
Eichwald  cites  from  the  gulf  of  Asterabad  in  the  Caspian  Sea,  has  been  found  by 
us  living  in  the  freshwater  lake  Akerman®,  near  Odessa,  and  within  forty  to  fifty 
versts  above  the  mouth  of  the  Dniester.  This  fact,  added  to  those  cited  by  Eich- 
wald, of  the  coexistence  of  numerous  Paludinm  with  C'ardiaceae,  and  analogous  to 
those  inhabiting  the  present  Caspian,  would  lead  us  to  believe,  from  zoological 
data  alone,  that  the  Caspian  of  our  day  is  simply  the  residue  of  the  great  Aralo- 
Caspian  Sea,  whose  fauna  was  so  dissimilar  from  the  oceanic  deposits  of  the  aera 
in  which  it  was  accumulated. 

But  notwithstanding  all  previous  researches,  our  knowledge,  it  must  be  allowed, 
is  yet  too  limited  to  enable  us  to  reason  very  closely  upon  the  relative  change  in 
the  inhabitants  of  the  former  and  present  Caspian.  In  the  lists  of  M.  Eichwald 
we  see,  indeed,  that  several  species  are  now  living  which  have  not  been  found  fossil, 

1 Deshaycs  retains  entire  the  genus  Cardium  for  all  these  forms,  hut  Eichwald  forms  for  them  the  genera 
Adacna,  Monodacna,  and  Didacna. 

9 The  work  of  M.  Eichwald  here  cited  must  he  considered  as  the  verification  and  support  of  many  of 
the  opinions  contained  in  his  former  volume,  Alte  Geographie  des  Kaspisclien  Meeres,  des  Kaukasus  und 
des  Siidlicken  Russlands.  Berlin,  1838. 

s in  the  same  lake  we  found  the  Cardium.  pseudo- Cardium  (Desh.),  (Mem.  Soc.  Geol.  de  France, 
vol.  iii.  pi.  I.  f.  l and  2.),  which  by  a total  absence  of  lateral  teeth  and  other  characters  is  very  nearly 
allied  to  the  Cardiaceae  of  the  Caspian. 
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and  that  others  which  are  abundant  as  fossils  are  unknown  in  existing  nature.  Yet 
here  we  must  observe,  that  as  the  bottom  of  the  Caspian  has  never,  we  appre- 
hend, been  explored  by  that  searching  instrument  the  dredge , nor  its  contents  fully 
laid  open  by  it,  like  those  of  the  iEgean  Sea  through  the  labours  of  Professor  E. 
Forbes,  it  must  be  impossible  to  say  to  what  precise  extent  the  submarine  fauna 
of  the  former  and  larger  Caspian  agrees  or  disagrees  with  that  of  the  present  sea. 

We  have  already  endeavoured  to  account  for  the  partial  intermixture  of  purely 
marine  shells  with  brackish  water  remains  in  some  of  the  rocks  of  the  isthmus  ot 
Taman  ; and  explaining  the  phenomena  by  a modern  analogy,  have  sought  to  lead 
our  readers  to  understand,  how  the  inhabitants  of  our  ancient  Aralo-Caspian  being 
shut  out  from  the  ocean,  may  have  lost  the  oceanic  and  assumed  the  brackish 
water  type.  The  present  Caspian,  for  example,  isolated  and  excluded  from  all 
communication  with  the  ocean,  is  so  slightly  saline,  that  even  in  a part  of  it  far 
removed  from  rivers  and  streams,  its  waters  are  said  to  be  potable1;  and, 
according  to  Eichwald,  as  stated  in  his  Fauna,  the  greater  number  ot  its  fishes 

1 Lieutenant  Felkener  (Annuaire  des  Mines  de  Russie,  annee  1838,  p.  155)  states,  that  in  the  Isle  of 
Tcheleken,  which  is  saturated  with  saline  springs,  the  Turkoman  inhabitants  drink  no  other  water  than  that 
of  the  adjacent  Caspian  Sea.  With  such  a fact  before  us  we  cannot  subscribe  to  the  view  of  M.  Hommaire 
(Bulletin  de  la  Soc.  Geol.  de  France,  vol.  xiv.  p.  263),  drawn  from  a belief  that  the  Caspian  of  the  present 
day  is  more  saline  than  the  Black  Sea.  M.  Hommaire  has,  indeed,  a theory  to  sustain,  which,  in  our  opinion, 
is  at  variance  with  the  geological  and  physical  structure  of  the  surrounding  regions.  That  author  contends, 
that  the  Caspian  is  simply  a portion  of  the  ancient  Black  Sea,  which  since  its  separation  has  been  lowered 
to  its  present  level  through  a diminished  supply  of  fresh  water  from  the  rivers  Volga  and  Ural,  and  also  by 
evaporation  ; and  hence  its  supposed  greater  saltness.  Granting  that  the  Volga  and  the  LTral,  no  longer 
flowing  through  vast  undrained  and  uncultivated  forests,  do  not  afford  so  great  a volume  of  fresh  water 
as  of  old,  and  that  the  level  of  the  Caspian  may  consequently  have  somewhat  subsided,  there  is  no  reason 
to  apprehend  that  this  cause  can  continue  to  operate  to  any  great  extent.  In  regard  to  the  alleged  excessive 
saltness  of  the  Caspian,  the  statements  of  M.  Gobel,  the  chemist,  (who  makes  the  water  less  salt  than  that 
of  the  ocean)  are  at  variance  with  those  of  M.  Hommaire.  We  venture,  however,  to  believe,  that  both  ana- 
lyses may  be  true,  and  that  they  depend  upon  the  portion  of  the  sea  from  whence  the  samples  were  taken. 
We  have,  indeed,  no  difficulty  in  understanding  why  such  parts  of  this  sea  as  happen  to  be  fed  with  intensely 
saline  springs  issuing  from  beds  of  rock  salt,  may  not  be  exactly  as  they  are  represented  by  M.  Hommaire; 
but  whilst  he  attributes  this  excess  of  salt  in  the  water  to  evaporation,  we  distinctly  refer  it  to  ancient 
geological  causes,  viz.  rock-salt  and  salt  springs  of  previous  epochs.  Our  readers  will,  in  truth,  perceive, 
that  the  theory  of  M.  Hommaire  requires  no  other  refutation  than  the  simple  fact,  that  Caspian  shells 
lie  in  rocks  700  feet  above  the  Caspian  Sea.  Would  that  author  lower  the  great  Aralo-Caspian  Sea 
from  such  heights  by  evaporation  ? We  shall  presently  assign  geological  reasons  which  exclude  the 
possibility  of  such  former  high  levels  of  that  sea,  and  which  at  once  destroy  the  reasoning  of  Pallas  and 
many  of  his  successors,  as  to  certain  historical  deluges  in  Greece  and  the  rupture  of  the  Dardanelles 
being  due  to  the  letting  off  of  these  inland  bodies  of  water. 
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belong  to  freshwater  genera  and  species.  In  another  memoir,  however,  by  the 
same  author l,  an  opinion  is  expressed,  that  though  it  is  now,  and  has  ever  been 
but  slightly  saline,  the  Caspian  is  daily  becoming  more  so,  both  through  evaporation 
and  the  dissolution  of  masses  of  salt  which  occur  in  or  below  its  bed.  To  this  cause 
M.  Eichwald  seems  to  attribute  the  poverty  of  its  fauna,  and  the  disappearance  of 
several  species  which  are  supposed  to  have  been  in  existence  at  no  distant  day. 
Even  our  present  amount  of  acquaintance  with  the  subject  would,  however,  induce 
us  to  reject  this  reasoning  ; for,  in  the  first  place,  no  valid  proof  has  been  given  of 
an  increase  in  the  saltness  of  the  Caspian  ; and  secondly,  judging  from  all  the  fossil 
collections,  there  is  no  reason  to  believe,  that  the  former  vast  Aralo-Caspian  pos- 
sessed a greater  variety  of  species,  or  that  its  shells  partook  more  of  a marine 
character,  than  those  of  the  present  sea.  The  truth,  indeed,  seems  to  be,  that  in 
the  ancient  as  in  the  modern  period,  the  relative  proportion  of  organic  contents 
has  been  perfectly  maintained.  Now  in  sheets  of  fresh  water  of  our  own  sera  the 
number  of  genera  and  species  is  small,  but  that  of  individuals  great,  whilst  in  the 
ocean  their  variety  is  countless, — a result  probably  due  to  the  great  diversity  of  con- 
ditions produced  by  strong  currents  in  vast  and  open  seas,  and  to  the  removal  of 
species  from  distant  countries  brought  into  contact  with  each  other.  The  persistent 
and  almost  monotonous  zoological  character  of  the  Aralo-Caspian  limestone  is, 
therefore,  the  best  possible  proof  of  the  insulated  position  and  uniform,  brackish 
nature  of  the  one  great  inland  sea  in  which  it  was  accumulated. 

This  Aralo-Caspian  limestone  occupies  the  summits  of  the  extensive  isthmus 
between  theCaspian  and  the  Aral,  M.  Eichwald  has,  as  it  will  be  perceived  in  the 
prefixed  table,  named  two  species  of  shell  after  this  isthmus,  the  Ust-Urt.  Owing 
to  the  great  difficulty  of  travelling  far  inland  among  the  wild  Turkomans  who 
inhabit  it,  we  presume  that  M.  Eichwald  has  not  much  examined  the  interior ; 
but  by  connecting  his  zoological  determination  of  the  species,  which  so  exclusively 
occupy  the  shelly  limestone  forming  the  eastern  cliff's  of  the  Caspian,  with  the 
independent  description  of  other  travellers,  there  can  be  no  doubt,  that  the  same 
deposit  spreads  over  the  whole  of  the  plateau  between  the  two  seas,  extending  to 
Khivah  and  even  far  beyond  that  city2. 

> Erganzung  seiner  friiheren  Aiisserangen  liber  das  Verhiil  truss  des  Caspischen  zur  Schwarzen  Meere, 
Erman’s  Archiv  fur  Russland,  1843. 

2 Older  tertiary  and  even  secondary  and  ancient  rocks  doubtless  form  the  nucleus  of  the  Ust-Urt  (see 
note,  p.  313).  We  are  now  merely  speaking  of  the  shelly  limestones,  marls,  &c.  of  the  surface  deposits. 
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TURKISTAN  AND  PLATEAU  OF  UST-URT. 


Judging  from  the  sketch  of  the  country  between  Balkh  and  Khivah  left  to  us  by 
the  adventurous  and  lamented  Burnes,  we  can  scarcely  doubt,  that  on  the  east  the 
Aralo-Caspian  deposits  range  continuously  to  the  edge  of  the  elevated  plateau  of 
Pamir  (Bolor  chain  of  Humboldt),  and  on  the  south  to  the  foot  of  the  western  pro- 
longations of  the  Hindoo  Kush  ; for  he  describes  all  the  plain  of  Turkistan,  which 
is  watered  by  the  Oxus,  as  consisting  of  soft  yellowish  limestone,  with  clay,  gravel, 
sand  and  occasional  springs  and  deposits  of  salt1. 

Respecting  the  Ust-Urt  we  had,  indeed,  come  to  the  same  conclusion  from  per- 
sonal communication  with  M.Eversman,  who  accompanied  the  expedition  of  General 
de  Berg,  which  passed,  in  the  winter  of  1826,  from  the  Caspian  to  the  Aral,  and 
determined  the  heights  of  the  Ust-Urt,  as  well  as  from  the  travels  of  Muravief,  when 
our  opinion  was  strikingly  confirmed  by  the  perusal  of  the  Appendix  to  a recent 
work  by  the  enterprizing  British  envoy  Captain  James  Abbott.  After  travelling 
from  Khivah  to  the  promontory  of  Tiik  Karagan,  by  a route  seldom  if  ever  previously 
taken  by  a European,  he  distinctly  says,  “ the  basin  of  the  Caspian  is  a shell  lime- 
stone precisely  similar  to  that  which  forms  the  plateau  between  its  shores  and  Khivah. 
It  is  remarkable  that  the  whole  of  this  immense  mass,  often  elevated  to  more  than 
one  thousand  feet2  above  the  level  of  the  Caspian,  contains  but  the  three  shells,  the 
cockle,  muscle,  and  spirorbis,  which  are  the  production  of  the  waters  of  the  Caspian. 
Hence  (he  wrell  observes)  had  these  vast  strata  of  shell  limestone  been  the  deposit 
of  the  ocean,  they  must  have  contained  other  shells  than  those  which  they  yield  to 
research.  They  are  therefore  the  deposits  of  the  Caspian.”  In  alluding  to  these  relics 
of  a former  Mediterranean,  the  same  traveller  goes  on  to  speak  of  them  as  proofs  of 
that  sea  having  once  stood  at  a vastly  higher  level,  and  thereon  builds  a theory  for 
the  wearing  away  by  these  higher  waters  of  the  gorges  of  the  Hellespont.  Here, 
however,  he  shows  himself  to  be  unacquainted  with  the  true  principles  of  geology, 
which  would  have  taught  him,  that  if  ever  the  Caspian  stood  above  the  level  of  the 
highest  points  at  which  the  steppe  limestone  is  now  found,  it  must  have  covered 
Russia  in  Europe  and  the  plains  of  Germany ; but  of  such  a phenomenon  there 
are  no  traces.  Geologists  will,  therefore,  naturally  conclude,  that  such  positions 

1 Trans.  Geol.  Soc.  vol.  iii.  p.  494. 

5 As  Captain  Abbott’s  most  remarkable  journey  was  performed  during  a period  of  the  greatest  danger 
(the  war  between  Khivah  and  Russia  being  then  at  its  height),  and  as  in  traversing  this  very  steppe, 
which  he  so  graphically  describes,  he  was  robbed,  captured  and  severely  wounded  by  the  Turkomans, 
we  are  not  to  expect  from  him  an  accurate  estimate  of  heights. 
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of  the  steppe  limestone  (even  if  they  do  not  exceed 
700  or  800  feet,  the  ascertained  heights  of  theUst- 
Urt  above  the  sea)  must  be  referred  to  unequal 
elevation  of  the  bottom  of  an  ancient  Caspian,  and 
not  to  its  depression. 

To  give  to  the  reader  a clear  view  of  these  great 
oscillations  of  land,  we  here  subjoin  a general  sec- 
tion, from  the  hills  of  Aralo-Caspian  limestone 
above  Taganrog  upon  the  Sea  of  Azof,  to  the  Aral 
Sea.  In  this  diagram,  which  is  founded  on  the 
Russian  determinations  of  the  relative  altitude  of 
the  different  tracts  of  land  and  inland  seas,  the 
dotted  line  represents  the  level  of  the  Sea  of  Azof 
and  the  Ocean  ; a glance,  therefore,  will  show  how 
the  Aralo-Caspian  deposits  have  been  heaved  up  to  ' 

different  heights  in  the  hills  of  the  Don  Cossacks,  | j I 
on  the  eastern  shores  of  the  Caspian,  and  in  the  § f § 

O W >■ 

Ust-Urt.  Again,  whilst  it  has  been  demonstrated,  I | 8. 

that  these  inland  seas  were  once  united,  the  Caspian, 

and  with  it  large  portions  of  the  adjacent  lower  % 

n 

steppe,  to  which  we  shall  hereafter  advert,  are  seen 
to  be  depressed  beneath,  whilst  the  Aral  Sea  is 
above  the  level  of  the  ocean. 

In  the  opposite  woodcut  no  very  great  precision 
must  be  looked  for,  an  observance  of  which  is  ob- 
viously impracticable,  where  the  horizontal  line 
extends  over  near  900  miles  of  country.  Again,  if 
in  giving  the  height  of  the  Ust-Urt  above  the  Cas- 
pian, the  same  proportions  were  followed,  as  in  the 
height  of  the  Ocean  or  Sea  of  Azof  above  the  Cas- 
pian, that  plateau  would  appear  extravagantly  moun- 
tainous. The  sole  object  of  the  section  is  to  con- 
vey a general  approximate  idea  of  the  relations  of 
the  masses  of  land  and  water.  (For  the  level  of 
the  Caspian,  see  note,  p.  321.) 
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EASTERN  OR  ELEVATED  COAST  OF  THE  CASPIAN. 


The  relative  changes  between  land  and  water  within  the  historic  sera  will  be 
considered  towards  the  conclusion  of  the  work,  on  which  occasion  we  shall  endea- 
vour to  indicate,  how  those  recent  modifications  of  contour  to  which  Baron  Hum- 
boldt referred,  are  distinct  from  the  phsenomena  so  clearly  ante-historical  which 
occupy  us  ; for  though  we  now  offer  proof,  that  the  Aral  and  the  Caspian  were  to 
a great  extent  separated  in  the  tertiary  period,  by  the  elevation  of  the  Ust-Urt  and 
the  great  isthmus  of  Khivah,  we  may  take  the  opportunity  of  discussing  with  our 
illustrious  contemporary,  whether  in  the  early  periods  of  history  the  Aral  and  the 
Caspian  may  have  been  connected  in  their  southern  parts,  and  whether  the  Oxus 
may  not  have  flowed  into  both  seas  K 

Another  author,  Lieutenant  Felkener,  of  the  Imperial  Russian  Mining  Corps, 
may,  indeed,  be  cited  in  support  of  the  view,  that  the  masses  of  land  to  which  we 
have  been  alluding  were  formerly  the  bottoms  of  an  inland  sea. 

In  exploring  the  eastern  edges  of  the  Caspian  from  Asterabad  to  the  Cape  Tiik  Karagau1 2,  he  describes  the  southern 
portion  of  the  coast,  extending  from  the  river  Karasii  to  Postchanoi  Ugol,  as  a low  alluvial  saDdy  plain,  which  rises 
insensibly  to  the  east,  and  is  flanked  on  the  north  and  north-east  by  the  great  plateau  of  the  Ust-Urt,  and  on  the 
south  and  south-east  by  the  chain  of  Khorassan.  This  lower  desert  of  Khivah  (Khwarezm),  inhabited  by  lawless 
Turkomans,  and  with  which  geographers  are  only  slightly  acquainted  through  the  adventurous  travels  of  Muravief 
and  Conolly,  would  seem,  therefore,  to  offer  the  same  relation  to  the  Ust-Urt  which  the  low  steppes  of  Astrakhan 
and  the  Caucasus  bear  to  the  adjacent  raised  tertiary  strata  which  surround  them,  a subject  to  which  we  shall 
presently  advert.  Though  little  versed  in  the  specific  distinctions  of  fossil  shells.  Lieutenant  Felkener  is  suffi- 
ciently clear  in  his  nar  rative  to  permit  us  to  doubt,  that  an  elevatory  process  has  been  going  on  from  remote  anti- 
quity to  a very  recent  period,  if  not  to  the  present  day,  by  which  the  mountains,  hills  and  banks  on  the  coasts  of 
the  Caspian  have  been  successively  heaved  up.  Connecting  effects  with  their  causes,  his  description  of  the  raised 
beds  of  the  Caspian,  often  inclined  and  dislocated  in  the  neighbourhood  of  the  eruptive  rocks  of  the  Balkhan,  and 
their  horizontal  position  at  great  altitudes  where  placed  at  some  distauce  from  such  lines  of  disturbance  only,  tend 
to  confirm  our  belief,  that  with  a little  more  attention  of  competent  observers,  these  tracts,  particularly  in  the 
meridian  of  the  eastern  prolongation  of  the  Caucasus,  will  afford  still  more  distinct  proofs  of  different  epochs  of 
elevation. 

In  making  this  remark,  however,  we  are  fully  alive  to  the  very  great  difficulties 
which  must  encompass  any  traveller  who  seeks  minutely  to  examine  the  interior  of 
a tract,  inhabited  by  wild  and  lawless  Turkomans,  and  in  which  for  a distance  of  800 
versts,  from  south  to  north,  one  well  only  of  fresh  water  is  known.  Even  from  the 
pages  of  Lieutenant  Felkener  we  learn  that,  upon  the  same  parallel  along  which  por- 
phyries and  other  plutonic  rocks  were  formerly  ejected,  and  which  threw  up  the  more 

1 Asie  Centrale,  vol.  i.  p.  421  at  seq.t  and  vol.  ii.  p.  221  at  seq.  Muravief,  Voyage  en  Turcomanie, 
and  Journey  to  the  North  of  India  overland  from  England,  through  Russia,  Persia  and  Affghanistan,  by 
Lieutenant  Conolly.  London,  1834. 

2 Annuaire  du  Journal  des  Mines  de  Russie  de  1838,  p.  130. 
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ancient  tertiary  deposits,  other  uprisings  and  ebullitions  have  been  continually  m 
activity.  Among  the  prominent  features  of  the  latter  are  the  fountains  of  naphtha 
and  the  hot  saline  springs  (an  eastern  continuation  of  those  ol  Baku  and  its  sacred 
fires),  which  bursting  out  in  some  spots  from  the  bottom  of  the  sea,  rise  up  through 
all  the  adjacent  lands,  penetrating  the  Isle  of  Tcheleken  and  the  adjoining  coast. 
In  that  tract,  the  strata  composed  of  clay,  sand  and  shelly  agglomerates,  all  evi- 
dently formed  under  the  waters  of  the  Caspian,  are  so  saturated  with  naphtha,  salt 
springs  and  iron  ores,  and  are  so  altered,  hardened  and  thrown  about  at  various 
levels,  that  they  acquaint  us  in  terms  too  plain  to  be  misunderstood,  how  these 
former  sea-bottoms  have  been  placed  in  their  present  position,  and  brought  into 
their  peculiar  actual  condition ; whilst  huge  masses  of  the  coast  cliffs  (exceeding 
100  feet  in  height),  remote  from  such  lines  of  eruption,  are  seen  to  be  composed  ot 
horizontal  layers  of  unaltered  shelly  limestone  of  the  Aralo-Caspian  dateb  In 
alluding  to  the  naphtha  springs,  we  are,  however,  touching  upon  phenomena  which, 
ancient  as  may  have  been  their  origin,  are  agents  now  actually  effecting  changes  ; 
so  dismissing  for  the  present  their  consideration,  we  may  revert  to  them  towards 
the  close  of  this  work,  as  the  last  of  a long  series  of  causes  of  alteration  in  the 


outline  of  the  earth. 

In  the  mean  time  we  further  glean  from  the  travels  of  Captain  Abbott,  that  in  one 
district  near  the  eastern  shore  of  the  Caspian,  where  the  ground  rises  to  consider- 
able altitude  (1500  feet  according  to  this  author),  viz.  in  the  ridge  between  the 
Gulfs  of  Munghis-lak  and  Tiuk-kara,  the  hills  are  chiefly  composed  of  red  sand- 
stone. Having  shown  how  Permian  rocks  of  that  character  trend  far  to  the  south 
of  Orenburg,  and  that,  they  have  been  observed  by  other  travellers  near  the  sources 
of  the  Emba,  where  they  are  associated  with  igneous  rocks,  we  cannot  avoid  sug- 
gesting, that  the  hills  of  Munghis-lak,  constituting  a portion  of  the  Ust-Urt,  may 
be  considered  one  of  the  terminal  embranchments  of  the  Ural.  Baron  Humboldt 
has,  indeed,  previously  expressed  his  opinion,  that  the  Ust-Urt  is  the  direct  pro- 
longation of  the  Mughodjar  and  Airuk  hills,  the  southernmost  rocky  masses  of  that 


> Whilst  we  write,  we  are  informed  by  our  friend  Colonel  Helmersen,  that  another  Russian  traveller, 
M.  Basiner,  a botanist,  has  very  recently  explored  the  hanks  of  the  Aral  Sea  to  Khivah,  and  that  having 
there  collected  both  fossil  and  recent  shells,  he  will  throw  new  light  upon  tins  interesting  subject  Count 
Keyserlin”1  adds  in  another  letter,  that  M.  Basiner  has  brought  back  to  St.  Petersburgh  shells  of  different 
tertiary  age  ; the  Valuta  ambigua  (vat.  V.  luctator)  for  example,  found  in  the  deep  valleys,  seems  to  indicate 
the  presence  of  the  London  clay  ; the  Mactra  ponderosa  in  an  oolite  must  represent  our  miocene,  p.  294  ; 
whilst  the  superior  masses  are  the  steppe  or  our  Aralo-Caspian  limestones. 
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chain  in  which  plutonic  rocks  appear.  The  existence  of  red  sandstones,  probably 
palaeozoic,  but  at  all  events  long  anterior  to  the  tertiary  deposits,  supports  his  view, 
whilst  the  presence  of  the  recent  steppe  or  Aralo-Caspian  limestone  over  nearly 
the  whole  surface  of  this  isthmus,  proves  decisively,  that  sea-bottoms  of  that  age, 
elevated  from  north  to  south,  and  directly  in  the  line  of  upheaval  of  the  Ural  Moun- 
tains, effected  a great  change  in  the  physical  outlines  of  these  regions,  at  a period 
which,  though  geologically  recent,  must  have  been  long  antecedent  to  the  historical 
aera. 

Having  before  stated  that  the  Aralo-Caspian  deposits  repose,  along  their  north- 
western frontier,  upon  older  oceanic  strata,  it  is  clear,  that  subsequent  to  their 
accumulation,  these  last-mentioned  beds  and  other  submarine  masses  must  have 
been  heaved  up  and  formed  into  barriers  which  prevented  the  spread  of  the  ancient 
inland  sea.  It  is  also  evident,  that  at  a later  period,  a large  portion  of  that  sea 
was  thrown  off,  and  its  bottom  raised  into  great  plateaux  of  steppe  limestone.  We 
venture  to  believe,  that  these  results  are  distinctly  referable  to  at  least  two  periods 
of  vibration  between  land  and  water,  which  took  place  before  the  earth’s  surface 
was  inhabited  by  our  race.  For  as  the  steppe  limestone  above  alluded  to,  has  all 
the  appearance  of  having  been  the  shore  of  certain  lowr  and  sandy  steppes  to  which 
we  now  invite  attention,  so  do  we  believe  that  the  latter  was  still  the  abode  of  the 
same  ancient,  eastern  Mediterranean,  when  its  waters  being  considerably  dimi- 
nished, entered  into  deep  recesses,  and  united  the  present  insulated  seas  by  straits 
and  channels,  the  bottoms  of  which  have  since  become  dry  land. 

In  thus  carrying  on  the  attention  of  the  reader  to  this  branch  of  inquiry,  we  beg, 
however,  to  guard  him  against  the  inference,  that  other  changes  of  sea  and  land  in 
the  North  of  Russia,  particularly  those  which  involve  the  great  phenomenon  of  the 
erratic  blocks,  may  not  have  been  effected  anterior  to  some  of  the  last  desiccations 
of  these  lower  steppes.  We  have  merely  deemed  it  expedient,  when  explaining  the 
successive  retirements  of  the  Aralo-Caspian  Sea,  to  consider  in  the  same  chapter 
the  -whole  series  of  changes  of  adjacent  sea-bottoms  into  continents,  and  to  show 
that  all  such  grand  mutations  are,  properly  speaking,  geological  phenomena,  which 
ought  to  be  considered  apart  from  superficial  detritus  not  clearly  proved  to  be  sub- 
marine, as  well  as  from  minor  undulations  between  land  and  water  which  have  taken 
place  within  the  historic  sera. 

Lower  Steppe  deposits  of  the  former  Caspian. — Our  readers  will  perceive  that  we 
have  distinguished  upon  the  Map,  a large  portion  of  Southern  Russia  by  a lighter 
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tint  of  the  colour  used  for  No.  10.  and  by  the  sign  10'.  This  region  includes  the 
whole  of  the  lower  steppe  of  Astrakhan  between  the  rivers  Ural  and  Volga,  which, 
passing  down  the  western  shores  of  the  Caspian,  extends,  in  a strait,  to  the  west, 
over  the  low  grounds  of  the  Kalmucks,  between  the  Caspian  and  the  Sea  of  Azof, 
and  again  from  the  western  shores  of  the  latter  by  the  isthmus  of  Perecop  to  the 
Black  Sea  below  Kherson.  The  whole  of  this  vast  area  was,  we  conceive,  covered 
by  the  waters  of  the  inland  sea  to  wThich  reference  has  just  been  made,  at  the  com- 
paratively modern  period  when  the  Aralo-Caspian  limestones  had  been  so  elevated 
as  to  form  its  shores.  Our  own  acquaintance  with  the  boundaries  of  this  great 
area  is  limited  to  portions  of  its  western  and  northern  shores.  Of  the  southern  or 
Caucasian  boundary,  our  knowledge  is,  of  course,  derived  from  Pallas  and  his  nu- 
merous successors.  Among  the  latter  we  must  mention  Mr.  Strangways,  who 
traversing  many  years  ago  the  low  steppe  between  South  Russia,  the  Crimsea,  and 
the  Caucasus,  visited  the  mineral  sources  and  baths  of  Kislovodsk,  and  the  group  of 
mountains  of  which  the  Beshtau  is  the  principal:  Mr.  Strangways  has  put  into  our 
hands  some  manuscript  notices  of  the  lower  region,  which  it  is  very  much  to  be 
regretted  were  not  formerly  published. 

Other  travellers  and  naturalists  have  since  visited  that  country,  and  those  who 
desire  to  make  themselves  masters  of  the  whole  subject,  particularly  in  reference 
to  the  tracts  around  the  Sea  of  Azof  and  between  that  sea  and  the  Caspian,  will 
doubtless  first  study  the  works  of  Pallas,  and  then  endeavour  to  synchronize  the 
various  elements  of  his  details  with  modern  geological  science,  by  reference  to  the 
recent  works  of  M.  Kupffer,  M.  Dubois  and  M.  Hommaire  de  Hell.  For  our  own 
parts,  we  shall  chiefly  dwell  upon  the  portions  of  those  low  countries  which  we  have 
seen,  and  on  which,  as  they  have  been  visited  by  few  modern  geologists,  we  hope  to 
be  able  to  throw  some  light.  Though  a good  notion  of  a large  portion  of  the  out- 
line of  these  lower  steppes  was  first  put  forth  by  Pallas,  the  great  naturalist  seems  to 
have  entertained  vague  ideas  respecting  their  eastern  boundary.  A few  years  ago 
it  was,  indeed,  commonly  supposed,  that  these  same  lower  steppes  extended  far  to 
the  east  of  the  river  Ural,  and  that  coasting  the  southern  termination  of  the  Ural 
chain,  they  spread  over  vast  tracts  in  Siberia,  and  possibly  communicated  with 
slightly  elevated  deserts  adjacent  to  the  northern  seas.  A glance  at  our  Map  will 
show  that  this  view  cannot  be  entertained ; for,  however  we  may  yet  be  unable  to 
define  the  whole  of  their  eastern  boundary,  many  Russian  obseivers,  including  Pro- 
fessor Eichwald,  have  ascertained,  as  before  stated,  that  hilly  grounds,  composed 
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of  various  strata,  occupy  the  left  bank  of  the  Ural  and  its  tributaries,  and  that 
these  are  succeeded  on  the  east  by  a band  of  Jurassic  rocks  extending  across  the 
river  Emba,  and  pointing  towards  the  Sea  of  Aral. 

Steppe  of  Astrakhan. — The  whole  of  the  low  steppe  between  the  Ural  and  the 
Volga,  and  which  ranges  from  the  watershed  of  the  Obschey  Sirt  upon  the  north 
to  the  Delta  of  Astrakhan  on  the  south,  is  (with  the  exception  of  the  islets  of  Bogdo, 
Arsagar,  &c.)  apparently  nothing  but  a desiccated  sea-bottom.  It  is,  in  fact,  en- 
tirely composed  of  sand,  with  occasional  heaps  of  fine  gravel,  is  rarely  argillaceous 
and  loamy,  and  is  almost  everywhere  strewed  over  with  shells  or  the  debris  of 
species,  some  of  which  are  now  living  in  the  adjacent  Caspian  Sea,  such  as  Mytilus 
polymorphic,  Adacna  edentula  (Eichw.),  and  Didacna  trigonoides  ( Cardium , Pall.): 
others  have  not  been  found  living,  such  as  Mytilus  rostriformis,  Adacna  protr acta, 
and  Monodacna  catillus.  The  mean  elevation  of  this  steppe  above  the  level  of  the 
Caspian  does  not  exceed  fifty  feet,  and  as  that  sea  is  83‘6  feet  below  the  level  of  the 
ocean,  as  will  be  hereafter  explained,  it  follows,  that  if  the  water  of  the  Black  Sea 
should,  by  any  subsequent  change  of  level  of  the  intermediate  land,  find  access  to 
this  region,  nearly  the  whole  steppe  in  question  would  be  again  submerged.  Ihe 
shelly  sands,  however,  ascend  insensibly  to  the  north,  or  towards  the  Obschey  Sirt. 
They  also  rise  where  they  approach  the  isolated  hills  of  Bogdo,  whilst  at  Tcliornoyar 
on  the  right  bank  of  the  Volga  above  Astrakhan,  and  near  the  western  shores  of 
the  desiccated  area,  beds  with  Caspian  shells  are  seen  to  occupy  a thickness  ol 
about  sixty  feet  above  the  stream,  and  in  the  following  ascending  order : — a.  Lowest 
beds,  sands  in  various  courses,  35  feet.  5.  Bed  with  Caspian  shells,  c.  Brownish 
sandy  clay  or  silt,  which,  on  drying,  scales  off  into  irregular  laminse.  d.  Yellowish 

argillaceous  sand. 

Though  one  of  us 1 traversed  this  steppe  from  north-east  to  south-west,  i . e. 
from  Uralsk,  to  the  banks  of  the  Sarpa  below  Sarepta,  and  therefore  in  its  greatest 
diameter,  we  have  nothing  else  to  state  concerning  its  monotonous  internal 
structure.  Of  its  northern  and  western  shore,  which  was  followed  by  the  re- 
mainder of  our  party,  we  have  yet  a few  words  to  say.  On  the  north  it  is  com- 

' In  traversing  this  steppe,  which  could  not  have  been  accomplished  without  the  kind  and  active 
assistance  of  General  Perovski,  Count  Keyserling  visited  the  Khan  of  the  Inner  Kirghis  in  the  heart  of 
the  steppe,  who  is  tributary  to  Russia.  Oases  affording  very  tolerable  sustenance  for  cattle  occur  at  inter- 
vals, and  the  best  fresh  water  is  found  by  digging  holes  in  the  sand.  Tins  fact  serves  to  substantiate 
the  belief,  that  the  steppe  is  saliferous  in  those  spots  only  where  springs  rise  from  subjacent  rocks  con- 
taining salt. 
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posed  of  palaeozoic  rocks  rising  gently  into  the  Obschey  Sirt,  and  forming  the 
southern  limb  of  the  great  Permian  basin.  The  western  coast  is  most  decisively 
marked  by  the  high  grounds  and  promontories  constituting  the  right  bank  of 
the  Volga,  which  consisting,  as  we  have  shown,  of  Jurassic  and  cretaceous  strata, 
rising  several  hundred  feet  above  the  stream,  decline  near  Kamischine,  under  the 
tertiary  strata.  The  latter  ranging  by  Tzaritzin  to  Sarepta,  occupy  the  left  bank 
of  the  Sarpa,  and  there  form  the  coast  of  a former  Caspian  (see  Map),  amid  the 
desiccated  and  incoherent  beds  of  which  the  Volga  now  finds  its  way  to  Astra- 
khan. No  one,  in  truth,  can  have  stood  upon  the  promontories  of  the  Volga  and 
the  Sarpa,  and  have  observed  their  salient  and  re-entering  angles,  so  like  the  worn 
coasts  of  the  sea,  nor  have  gazed,  as  we  have  done,  over  the  vast  expanse  of  lower 
steppe  at  his  feet,  covered  with  marine  exuviae,  some  of  them  identical  with  forms 
now  living  in  the  Caspian,  and  others  closely  allied  to  them,  without  being  con- 
vinced, that  there  was  a period, — and  at  no  very  distant  time  in  the  history  of  the 
planet, — when  the  waves  of  a former  Caspian  washed  against  these  shores. 

This,  indeed,  was  the  idea  of  our  precursor  Pallas,  though  he  did  not  attempt, 
as  we  do,  to  refer  this  desiccation  to  epochs  anterior  to  the  historical  jera.  In 
illustrating  his  view,  we  must  also  say,  that  Pallas  has  made  use  of  one  argument 
which  seems  to  be  irrelevant.  Observing  towards  the  summit  of  the  escarpment 
on  the  Sarpa  near  Sarepta,  irregular  concretions  of  agglutinated  sand,  which  did 
not  penetrate  far  into  the  body  of  the  soft  sandstone,  he  imagined  them  to  be  the 
remaining  evidences  of  a peculiar  action  of  the  sea  (by  which  such  forms  are  occa- 
sionally produced),  when  it  stood  at  between  300  and  400  feet  above  the  present 
level.  As,  however,  we  have  repeatedly  found  similar,  shoi’t  and  irregular  sandy 
concretions  in  the  tertiary  sandstones  of  the  South  of  Russia,  to  which,  indeed, 
we  have  alluded — often  far  removed  from  any  coast  line — and  as  we  could  when 
on  the  spot  discover  no  difference  between  them  and  the  examples  in  the  cliffs 
of  the  Sarpa  which  Pallas  cites,  we  cannot  admit  that  such  configuration  has  any 
reference  whatever  to  the  action  of  a former  Caspian. 

We  shall  now  adduce  other  evidence  derived  from  Mount  Bogdo,  and  to  which 
Pallas  has  also  partially  adverted,  which  in  itself  is  a convincing  proof,  either  of  a 
former  higher  level  of  the  Caspian,  or  of  the  elevation  of  the  ancient  cliffs  of  that 
great  inland  sea.  In  the  Little  Bogdo  the  sands  with  Caspian  shells  rise  up  in 
slopes,  and  so  obscure  the  hill,  that  we  may  suppose  it  formed  a shoal  in  the  former 
sea.  In  the  Great  Bogdo,  however,  the  same  sand  and  shells  reach  only  a certain 
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distance  on  its  loftier  sides,  the  upper  portion  of  which  might,  therefore,  from  this 
circumstance  alone,  be  set  down  as  an  islet  of  the  former  Caspian  ; but  we  will  now 
give  independent  reasons  for  our  belief  on  this  point.  The  chief  escarpment  of  this 
hill  which  faces  to  the  east,  has  been  before  described  as  consisting  in  ascending 
order  of  argillaceous  marl,  soft  thin-bedded  sandstone  with  harder  siliceous  reddish 
grit,  red  and  white  argillaceous  marl,  and  a cap  of  grey-coloured  limestone  (p.  195 
and  woodcut). 

The  marly  and  easily  decomposing  beds,  occurring  between  the  hard  limestone 
summit,  and  the  sandstone  and  grit  which  form  the  shoulders  ol  the  hill,  are  neces- 
sarily much  ravined  and  worn  by  ordinary  action  ; but  beneath  them,  and  at  a 
moderate  height  above  the  talus  of  sands  with  Caspian  shells,  the  nearly  vertical 
face  of  the  sandstone  has  been  so  singularly  eroded,  that  we  can  attribute  it 
to  nothing  but  violent  tidal  action.  It  presents  a line  of  hollows  slightly  ^ |gj g 
devious  from  horizontality,  which,  trumpet-mouthed,  laige,  and 
much  worn  at  their  outer  extremity,  contract  rapidly  as  the 
advance  into  the  body  of  the  rock  which  they  penetrate 
obliquely  upwards,  traversing  the  laminas  of  deposit,  and 
terminating  in  small  cylindrical  ends,  as  represented  in 
this  section.  Such  appearances  ( b ) being  evidently 
of  mechanical  origin,  and  wholly  independent  of 
structure  of  the  rock  (since  they  traverse  the  beds 
cannot,  we  think,  be  so  well  explained  by  any  known 
natural  cause,  as  that  of  the  upward  lashing 
of  the  sea-surge  ; and  when  we 
see  the  shells  of  a former 

: 

Caspian  (d)  lying  in  an  inclined  talus  precisely  like  those  of  a sea-sliore,  and  at  a 
few  feet  beneath  the  line  of  erosion  on  the  rock,  we  can  scarcely  doubt  that  such 


has  been  the  agent  *. 

In  another  portion  of  the  hill,  but  on  the  same  eastern  face,  a similar  line  of  holes 
(c)  is  seen  at  a lower  level,  and  beneath  it  is  also  a talus  of  sand  and  shells ; and 
from  this  we  were  led  to  infer,  that  the  retreat  was  accomplished  by  at  least  two 
great  oscillations  of  the  surface. 

1 Mount  Arsagar  in  this  steppe,  which  we  did  not  visit,  is  also  considered  by  Pallas  to  have  been  washed 
bv  the  waves  of  the  sea,  as  he  found  Caspian  shells  and  rolled  pebbles  upon  the  summit  of  its  alabaster 
rocks. 
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Whilst  considering  this  phenomenon  it  is  worthy  of  remark,  that  the  erosion  is  on 
the  eastern  face  of  the  hill ; since  from  all  we  can  learn  this  is  still  the  point  from 
which  the  most  violent  winds  of  these  regions  still  proceed — the  great  land  winds, 
in  fact,  of  continental  Asia.  If  not  mistaken,  we  could  adduce  examples  of  inden- 
tations in  sandstone,  nearly  similar  to  those  of  Mount  Bogdo,  made  by  the  present 
sea  upon  the  British  cliffs  ; and  for  ancient  analogies  we  would  refer  to  the  deep 
cylindrical  erosions  of  the  surface  of  the  chalk  so  common  all  over  Western  Europe. 

Whilst  then  we  have  indisputable  proofs,  from  the  general  configuration  of  the 
masses  of  land  which  flank  this  lower  steppe,  that  the  bottom  of  a former  Caspian 
was  raised,  the  lines  of  water- worn  holes  in  the  vertical  face  of  Mount  Bogdo  (evi- 
dently from  its  composition  an  islet  in  this  former  sea)  are  striking  confirmations 
of  the  view,  that  such  elevations  were  effected  during  two  periods. 

Low  Steppe  of  the  Caucasus. — We  wish  it  were  in  our  power  to  give  some 
sketch,  from  personal  observation,  of  the  southern  extension  of  the  tract  above 
described  into  the  low  steppe  of  the  Kalmucks,  which  constitutes,  in  fact,  its 
southern  prolongation,  and  spreads  over  a large  portion  of  the  region  between  the 
Black  and  Caspian  Seas.  Although,  however,  we  only  trended  a portion  of  its 
northern  shore  along  the  Sea  of  Azof,  we  know  enough  of  it  from  Pallas  and  our 
precursors,  as  well  as  from  Strangways,  Eichwald  and  Hommaire,  to  feel  certain, 
that  to  a great  extent  it  is  of  the  same  composition,  and  contains  the  same 
shells  as  the  steppe  we  have  described,  and  of  which,  indeed,  it  is  the  continua- 
tion. In  some  parts,  the  low  Caucasian  steppe,  particularly  along  the  course  of 
the  Kuma  and  for  some  distance  from  the  Caspian,  is  more  argillaceous  than 
the  larger  portion  of  the  Kirghis  steppe  ; resembling  rather  the  deposits  at  Tchorno- 
yar.  It  is  further  remarkable  in  containing  so  much  salt  disseminated  in  the 
earth,  that  after  the  wet  seasons,  the  water  having  evaporated,  the  desiccated 
surface  throws  off  coats  or  efflorescences  of  muriate  of  soda.  In  reference  to 
this  phenomenon,  we  must  draw  a distinction  between  the  saline  productions 
of  the  steppe  north  of  Astrakhan  and  those  of  the  lower  steppe  of  the  Caucasus. 
The  former  (as  we  have  already  seen,  p.  196)  are  the  products  of  subjacent  and 
very  ancient  rocks  (Permian,  &c.),  whose  included  masses  of  rock-salt  give  off 
perennial  and  copious  springs,  which,  issuing  through  the  ovei lying  sandy  beds 
of  the  desiccated  Caspian,  form  highly  saline  pools  and  lakes.  The  latter,  on  the 
contrary,  even  where  they  are  most  saline  (as  along  the  banks  of  the  Kuma),  seem 
to  be  derived  from  troughs  or  cavities  occupied  by  marine  mud  or  mire,  in  which  a 

2 t 2 


320 


SALT  OF  THE  STEPPES  FORMED  AT  DIFFERENT  PERIODS. 


certain  amount  of  salt  is  disseminated,  and  it  is  after  copious  rains  only  and  in  cer- 
tain seasons  that  they  give  off  a saline  effervescence.  In  many  cases  they  appear  to 
be  the  mere  residue  of  salt  marshes,  which  had  been  formerly  overflowed  by  the  sea. 
Pallas  has,  indeed,  pointed  out  the  distinction  between  these  two  classes  ol  salt  de- 
posit. “ None  of  the  salt  lakes  and  marshes  on  the  western  coast  of  the  Caspian 
Sea  have  such  a stratified  incrustation  of  salt,  gradually  increasing,  as  may  be  ob- 
served in  the  lakes  of  Bogdo,  Elton  and  Indersk,  near  the  river  Yaik.  Thei6  the 
ample  store  is  continually  supplied  and  increased  by  rich  salt  springs  ; whilst  all 
the  saline  particles  of  the  other  salt  lakes  are  completely  dissolved  by  the  rains  of 
autumn  and  winter 

To  the  clear  distinction  thus  drawn  by  the  great  naturalist,  before  geology  was 
a science,  we  have  to  add,  that  the  copious  perennial  springs  of  the  steppe  of 
Astrakhan  are  derived  from  residual  subterranean  phenomena  of  oceanic  character, 
accomplished  during  the  palaeozoic  sera,  when  intense  mutations  were  brought  about, 
and  vast  masses  of  crystalline  rock-salt  were  formed,  whilst  the  saliferous  efflo- 
rescences of  the  marine  mud  of  the  steppes  of  the  Caucasus  are  simply  what  we 
might  expect  to  find  in  the  retentive  portions  of  the  bed  ol  a retired  sea1 2,  particu- 
larly in  the  contiguity  of  the  great  eruptive  chain  of  the  Caucasus3. 

We  believe  that  all  the  lowest  part  of  this  vast  steppe  of  the  Caucasus  bears  the 
same  relations  to  the  younger  tertiary  rocks  of  the  Crimsea  and  the  Caucasus,  as 
the  low  steppe  of  Astrakhan  to  the  adjacent  promontories  in  the  south  of  Russia. 
We  have  therefore  laid  these  tracts  down  upon  our  Map  under  one  common 
tint  (10'),  intending  thereby  to  convey  the  idea,  that  the  waters  once  covered  a 
sinuous  tract  between  the  Caucasus  and  Southern  Russia,  uniting  the  Caspian  with 
the  Sea  of  Azof  and  the  Black  Sea  on  the  one  side,  and  the  Caspian  with  the  Aral 
on  the  other,  at  a period  when  other  beds  of  the  same  inland  sea  (the  steppe  lime- 
stones) had  been  elevated  and  formed  to  a great  extent  their  shores.  At  the  same 
time  we  are  ready  to  admit,  that  a portion  of  the  steppe  of  tue  Caucasus  may  have 

1 Pallas’s  Travels  through  the  Southern  Provinces.  English  edition.  4to.  p.  305. 

a In  the  expedition  of  General  De  Berg  from  the  Caspian  to  the  Aral,  the  greatest  obstacles  to  the 
passage  of  the  guns  and  heavy  baggage  were  similar  oases  of  marine  mud  to  the  north  of  the  Ust-Urt, 
which  were  not  frozen  hard,  even  when  the  thermometer  stood  many  degrees  below  zero. 

» In  his  work  upon  the  Caucasus,  M.  Dubois  has  shown,  that  masses  of  rock-salt  have  been  formed 
even  in  the  tertiary  deposits,  by  a conjunction  of  volcanic  eruptions  with  the  desiccation  of  ancient  sea 
bottoms.  The  same  results  are  indicated  in  the  Isle  of  Tchelcken  in  the  Caspian,  where  the  springs  of 
naphtha  and  salt  issue  from  beneath  the  marine  mud.  (bee  I elkener  ut  supra,  p.  310.) 
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been  desiccated  at  a more  recent  period  than  the  steppe  of  Astrakhan.  To  what 
extent  our  colour  representing  the  period  intermediate  between  the  elevation  of  the 
steppe  limestones  on  the  one  hand  and  the  true  historic  sera  on  the  other,  may  be 
correct,  particularly  in  the  eastern  portions  to  which  we  have  extended  it,  must  be 
hereafter  the  subject  of  critical  research.  But  both  these  divisions  of  the  former  or 
great  Aralo-Caspian  epoch  were,  we  doubt  not,  antecedent  to  historic  records. 

The  old  opinion  of  the  eastern  extension  of  a vast  Caspian1  of  all  but  historical 

1 The  exact  and  definitive  results  of  the  operations  carried  out  by  the  Imperial  Government  to  deter- 
mine the  true  level  of  the  Caspian,  executed  by  the  able  mathematicians  Fuss,  Sawitch  and  Sabler,  have 
been  recently  communicated  to  us  by  M.  Struve,  the  distinguished  astronomer,  under  whom  the  observa- 
tions were  compared.  Four  trigonometrical  levellings,  between  the  Sea  of  Azof  and  the  Caspian,  were 
made,  independently  of  each  other,  and  the  results  of  each  were  as  follows  : 

The  levelling  of  M.  G.  Fuss  gave  the  depression  of  the  Caspian  = 85'0  English  feet. 

Sawitch  „ „ = 83’2 

(1st)  Sabler  ,,  ,,  = 83'9 

(2nd)  Sabler  „ „ = 83-0 

The  combination,  therefore,  of  these  very  closely  agreeing  observations,  gives  a mean  result  of  83 -6  En- 

glish feet,  and  reduces  the  possible  error  to  1'3  foot  of  more  or  less  depression. 

The  operations  commenced  on  the  shore  of  the  Sea  of  Azof  near  the  village  Kagalnik  (see  Map),  and 
the  following  table  explains  the  position  and  height  of  the  ground  at  the  places  where  observations  were 
made  : — 

Approximate  distance  from 


the  Sea  of  Azof. 


Height  above  the 
Black  Sea. 


Kagalnitskaya  (station) 

70  versts 

112  English  feet. 

Novo  Egorlich  (village) 

120 

348 

Sredny  Egorlich  (village) 

150 

237 

Letnitskoi  (village) 

200 

184 

Novo-Troitskaya  (station) 

250 

495 

Stavropol(city),  on  the  highest  ground  } 

> 300 

1688 

between  the  two  seas  J 

Alexandrov  (borough) 

380 

1020 

Georgievslc  (city) 

440 

970 

Ekaterinograd  (station,  formerly  a city) 

520 

613 

Mosdok  (city) 

560 

432 

Navur  (station) 

610 

308 

steppe  is  cut  by  the  level  of  the  Black  Sea  at  the  distance  of  seventy  versts 

from  the  Caspian  and 

eight  versts  to  the  west  of  the  station  Sukhoborosdiask. 

Kisliar  (city)  fifty  versts  from  the  Caspian  — 27° 

Tchernoi-Rinok  (village)  three  versts  from  the  Caspian  — 71° 

The  two  last  mentioned  places  are,  therefore,  27  and  71  feet  below  the  level  of  the  Black  Sea. 

In  saying  that  we  confidently  rely  upon  the  high  authorities  above-mentioned,  it  is  right  to  state,  that 
M.  Hommaire  de  Hell  having  made  a series  of  levellings  from  the  mouth  of  the  Kuma  on  the  east  to  that 
of  the  Manitch  on  the  west,  i.  e.  along  the  low  banks  of  these  two  rivers,  the  result  of  his  operation  is,  that 
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date,  was,  indeed,  likely  to  prevail,  at  a period  when  it  was  not  ascertained,  whether 
the  fossils  of  the  steppe  limestone  differed  or  not  from  the  shells  of  existing  na- 
ture ; and  when,  from  the  want  of  accurate  admeasurements  of  the  relative  heights 
of  land  and  water  it  was  imagined,  that  the  whole  of  this  region  was  a depression 
on  the  surface  of  the  earth ; the  present  Caspian  Sea  being  supposed  to  he  more 
than  300  feet  below  the  level  of  the  ocean.  The  Russian  researches,  to  which 
allusion  has  been  made,  have,  however,  removed  this  obscurity.  They  have  taught 
us  that  the  Caspian  is  83-6  English  feet  only  beneath  the  Black  Sea.  It  has  been 
further  ascertained,  that  the  Caspian  and  Aral  are  separated  by  the  broad  and  lofty 
isthmus  of  the  Ust-Urt,  which  from  its  condition  and  contents  must  have  been 
formed  long  antecedent  to  the  historic  sera  ; and  lastly,  it  is  now  supposed  by 
other  observers,  that  the  Aral  being  1 1 7 feet  above  the  Caspian,  is  consequently 
33'4  feet  above  the  Black  Sea,  Mediterranean  and  ocean  (see  section,  p.  311). 

These  great  differences  of  level  in  masses  of  water,  whose  shores  are  occupied  by 
limestones  which  must  have  been  accumulated  under  the  same  inland  sea,  were 
clearly  effected  in  very  ancient  periods  ; for  independent  of  the  prodigious  altera- 
tion in  the  physical  outline  of  these  countries,  caused  by  the  elevation  of  former 
sea-bottoms  and  their  erection  into  barriers  which  now  separate  the  Aral  and 
Caspian  seas,  we  find  that  a considerable  proportion  of  the  fossilized  shells  are  no 
longer  living  in  the  adjacent  Caspian,  and  thus,  independently  of  the  great  muta- 
tions of  surface,  we  are  compelled  to  believe,  that  the  steppe  limestones  are,  in 
relation  to  our  own  age,  of  high  antiquity.  In  like  manner,  though  to  a less  ex- 
tent, we  draw  the  same  inference  concerning  the  greater  part  of  the  low  steppes ; 
for  although  from  their  relations  and  “ facies  ” these  sands  have  evidently  been  de- 
siccated at  a period  subsequent  to  the  elevated  steppe  limestone  which  constitutes 
their  shores,  they  contain  some  of  its  shells,  and  among  them  species  now  unknown  in 
the  Caspian.  The  calcareous  hills,  and  the  low,  sandy  and  argillaceous  bottoms  of 
the  steppe,  we  consider,  therefore,  to  be  signs  of  two  retreats  of  the  same  pristine  sea, 

the  Caspian  is  18  met.  30  cent.,  or  GO' 04  English  feet  only  lower  than  the  Sea  of  Azof!  (See  Bull,  de  la 
Soc.  Geol.  de  France,  vol.  xiv.  p.  322.)  This  determination,  with  many  other  admeasurements,  is  about 
to  appear  in  a work  entitled  “ Les  Steppes  de  la  Mer  Caspienne,”  some  livraisons  of  which,  already  before 
us,  do  great  credit  both  to  the  artistical  and  literary  accomplishments  of  Madame  Hommaire,  who  accom- 
panied her  husband  in  his  laborious  survey  of  these  Kalmuck  steppes.  With  every  respect  however  for 
this  author,  we  really  consider  it  impossible  that  his  one  line  of  observations  can  be  placed  in  competition 
with  the  quadruple  and  closely  compared  data  of  the  Russian  mathematicians,  to  whose  results,  in  com- 
mon with  Baron  Humboldt,  we  attach  implicit  confidence,  feee  this  line  of  levels  on  Map. — May  1844. 
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whose  relics  have  been  mentioned,  or  as  we  would  express  it,  of  two  elevations  ol 
the  land,  during  the  long  period  whilst  the  surface  was  assuming  its  present  out- 
line. In  reference  to  the  former  Eastern  Mediterranean,  we  can  well  imagine  how 
similar  species  should  have  exclusively  prevailed  over  so  vast  an  area,  so  long  as 
the  same  waters  covered  all  the  low  tracts  from  the  low  country  south-west  ol 
Orenburg  to  the  Black  Sea,  and  how  a sensible  change  of  animal  life  should  have 
accompanied  the  diminution  of  the  Caspian  to  its  present  dimensions  and  the  union 
of  the  Black  and  Mediterranean  Seas. 

General  view  of  the  Caspian  Deposits. — In  terminating  our  reflections  upon  the 
Aralo-Caspian  deposits,  we  beg  to  impress  upon  the  reader,  that  without  attempt- 
ing to  enter  into  details,  our  principal  object  has  been  to  demonstrate  the  existence 
of  a former  vast,  interior  brackish  sea,  the  remains  of  which  have  an  uniform, 
limited  and  peculiar  physiognomy,  which  cannot  fail  to  he  regarded  as  one  of  the 
most  singular  features  in  the  ancient  condition  of  the  surface  of  the  globe  which  mo- 
dern researches  have  brought  to  light.  Though  the  effort  to  synchronize  precisely 
these  Caspian  deposits  with  oceanic  marine  strata  of  other  parts  of  the  world  is 
obviously  no  easy  matter,  we  have  still  good  grounds  for  believing,  that  on  the 
whole  they  are  the  equivalents  of  Pliocene  and  Post-Pliocene  deposits  ; for  on  the 
one  hand  they  clearly  overlie  strata  of  Miocene  age,  and  on  the  other  are  inti- 
mately linked  on  to  the  inhabitants  of  the  present  Caspian. 

In  respect  to  the  actual  degree  of  saltness  of  the  Caspian,  the  analyses  ol 
M.  Gobel,  on  which  we  rely  (p.  308),  are  strengthened  by  the  opinion  of  M.  Eich- 
wald,  who  thus  writes : — “ I can  assure  you  that  the  Caspian  is  much  less  salt 
than  the  Black  Sea,  and  possesses  one-sixth  part  only  of  the  saltness  ot  the  ocean. 
Its  water,  however,  is  very  acrid  and  disagreeable  to  the  taste  on  account  of  the 
bitter  salts  and  naphtha  which  it  contains  in  such  quantities  that  few  animals  can 
now  exist  in  it1.” 

We  have  already  explained,  that  we  believe  the  great  saltness  ol  some  parts  of 
this  sea  is  due  to  brine  springs  issuing  from  the  bowels  ol  the  earth  olten  from 
rocks  formed  long  anterior  to  the  earliest  Caspian  deposits.  But  whether  this  be 
so  or  not,  we  base  our  general  inferences  upon  the  simple  fact,  that  shells  iden- 
tical with  those  now  living  in  the  Caspian— to  the  exclusion  of  nearly  every  oceanic 
species — are  spread  over  the  lands  ol  vast  countries,  and  have  been  left  at  aif- 

1 Letter  to  M.  de  Verneuil,  in  which  M.  Eichwald,  extending  this  reasoning,  infers,  that  the  former 
Caspian  probably  contained  more  species  than  the  present  sea  (May  1844). 
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ferent  and  considerable  altitudes.  Whilst,  therefore,  we  specially  invite  the  atten- 
tion of  geologists  to  the  grandeur  and  peculiarity  of  this  former  internal  sea,  we 
think  that  its  diminution  to  the  size  of  the  present  Caspian  and  Aral  seas,  is 
mainly  due  to  oscillations  of  its  former  bottom.  The  eruptive  rocks  which  range 
along  the  Crimsea,  the  Caucasus  and  the  Balkhan  of  Khwarezm,  are  fortunately 
at  hand  to  explain,  that  as  igneous  matter  in  various  forms  has  sought  an  issue  at 
many  points  in  those  contiguous  mountains,  partially  raising  up  sedimentary  depo- 
sits, and  changing  their  mineral  aspect  and  condition  ; so  probably  have  internal, 
widely  acting  expansive  forces,  derived  from  the  same  deep-seated  source,  heaved 
up,  in  broad  horizontal  masses,  to  the  different  levels  at  which  we  now  find  them, 
the  beds  of  the  former  great  Caspian  Sea.  Such  elevations  would  very  naturally, 
we  contend,  be  accompanied  by  adjacent  depressions,  and  thus  we  would  explain 
the  low  position  of  the  Caspian  Sea,  and  such  portions  of  land  around  it,  as  are 
admitted  by  all  observers  to  lie  beneath  the  surface  of  the  ocean. 

Lastly,  by  the  tint  upon  our  Map  (1 0f) , which  extends  over  the  lower  steppes,  we 
merely  seek  to  indicate  a period,  when  the  great  and  earlier  Caspian  had,  by  the 
elevation  of  its  bottom,  undergone  a very  notable  diminution  in  size.  Our  con- 
clusion, that  this  intermediate  condition — when  such  large  tracts  of  our  present  dry 
lands  were  still  covered  by  water, — was  antecedent  to  our  own  sera,  is,  we  may 
observe,  strengthened  by  the  absence  of  all  traces  of  man  or  of  his  works  in  any  of 
the  most  recent  or  lower,  sandy  deposits  of  these  steppes.  The  remains  of  Mam- 
moths occur,  indeed,  in  the  sands  and  mud  of  the  most  recent  of  these  desiccated 
Caspians  with  Mytili  and  shells  adherent  to  them,  showing  by  what  races  the  ad- 
jacent lands  were  inhabited,  when  the  waters  of  a Caspian  covered  the  steppe  of 
Astrakhan.  On  these  terrestrial  subjects,  however,  we  shall  not  now  dilate,  though 
in  the  sequel  we  shall  endeavour  to  explain  the  nature  of  the  agency  by  which  all 
these  changes  of  land  and  water  were  brought  about,  and  to  indicate  how  the  same 
causes,  operating  with  much  less  intensity  than  in  the  preceding  epochs,  have 
produced  comparatively  small  relative  oscillations  only  within  the  histone  age. 


Northern  extension  of  a former  Caspian. — M.  Jasikoff  has  just  communicated 
to  us  the  interesting  fact  of  the  extension  of  Aralo-Caspian  deposits  considerably 
to  the  north  of  the  limits  with  which  we  were  acquainted.  The  most  southern 
of  these  masses  occurs  in  the  low  steppe  on  the  left  bank  of  the  Volga,  opposite 
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the  cities  of  Volsk  and  Sysran,  and  probably  communicating  with  the  same  de- 
posits in  the  large  steppe  of  Astrakhan,  ranges  northwards  to  the  junction  of 
the  Motsha  and  Kundurstsha  rivers.  The  northern  Aralo-Caspian  tract,  called 
by  M.  Jasikoff  the  “ Basin  of  Bulgar,”  is,  according  to  him,  quite  insulated  and 
separated  from  that  of  the  south  by  the  carboniferous  rocks  described  p.  85, 
which  form  the  promontory  of  the  Volga  near  Samara,  and  by  the  Permian  deposits  ; 
from  whence  it  ranges  northwards  on  the  left  bank  of  the  Volga  beyond  Simbirsk, 
to  the  environs  of  Tetushi  and  Spask.  Throughout  these  tracts,  which  are  sandy 
steppes,  reposing,  as  we  believe,  upon  our  Permian  rocks,  M.  Jasikoff  has  found 
the  Mytilus  polymorphus  and  other  Aralo-Caspian  shells,  and  has  thus  added  proofs 
of  another  arm,  perhaps  a detached  bay  or  fiord  ?,  of  a former  Caspian  Sea,  into 
which  the  Volga  of  that  day  emptied  itself  in  55°  north  latitude  (see  Map). 

Oceanic  Deposits  in  the  Ust-Urt. — Uncertainty  as  to  the  real  Level  of  the  Aral  Sea. — 
In  the  absence  of  any  geological  survey  of  the  Ust-Urt  or  wild  plateau  between 
the  Caspian  and  the  Aral,  the  description  of  its  southern  portion  by  Captain  Abbott, 
the  presence  of  a shell  described  by  Eichwald  as  Cyclas  Ust-uertensis,  as  well  as  the 
account  of  the  monotony  of  the  tract  given  by  the  party  which  accompanied  Gene- 
ral De  Berg  (see  p.  310),  have  all  led  us  to  infer,  that  the  older  Caspian  deposits 
which  unquestionably  form  the  cliffs  of  the  Sea  of  Aral  as  well  as  of  the  Caspian, 
extended  continuously  over  the  whole  tract  which  rises  to  a maximum  height  of  731 
feet.  An  excursion  to  St.  Petersburgh  since  the  preceding  sheets  were  printed  has 
induced  Mr.  Murchison  to  modify  this  opinion.  After  inspecting  certain  fossils 
collected  on  part  of  the  higher  grounds  of  the  Ust-Urt  by  M.  Basiner,  to  whom 
allusion  has  already  been  made,  and  submitted  to  him  by  Colonel  Helmersen,  he  had 
no  hesitation  in  agreeing  with  the  latter,  that  these  shells  and  the  oolitic  marly  lime- 
stone in  which  they  occur  are  of  oceanic  character,  and  synchronous  in  age  with  the 
uppermost  Miocene  deposits  of  Podolia,  Bessarabia,  and  Taganrog  already  alluded  to. 

According  to  M.  Basiner,  these  beds  appear  to  have  been  upheaved  into  a plateau, 
which  formed  the  western  shore  of  a former  Aral  Sea.  In  our  view,  which  sup- 
poses the  previous  union  of  that  sea  with  the  Caspian,  we  would  suggest  that  these 
upraised  oceanic  deposits  may  have  constituted  an  island  in  the  great  Aialo-Cas- 
pian  brackish  sea.  Future  surveys  must  determine  this  point,  and  decide  whether 
the  earliest  Caspian  waters  may  have  communicated  with  those  of  the  Aral  by  a 
northern  strait ; for  to  the  south  there  must  have  been  a communication  over  the 
low  steppes  and  one  of  a very  broad  character.  In  the  mean  time,  the  facts  before 
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us  compel  us  to  reduce  to  more  moderate  limits  than  we  assigned  to  them,  the 
oscillations  to  which  the  bottom  of  the  old  and  extended  Caspian  has  been  sub- 
jected. According  to  M.  Basiner,  the  deposits  charged  with  true  Caspian  shells, 
as  seen  on  the  western  shores  of  the  Aral,  do  not  rise  to  more  than  1 50  or  200 
feet  above  that  sea,  and  form  a sort  of  undercliff  or  low  buttress  between  it  and 
the  higher  plateau  of  the  Ust-Urt.  This  elevation  agrees  with  that  of  the  steppe 
limestone  which  we  observed  on  the  shores  of  the  Sea  of  Azof  and  Black  Sea. 

We  willingly  take  this  opportunity  of  thanking  Colonel  Helmersen  for  his  timely 
correction  of  our  ideas  concerning  a region  as  yet  unknown  personally  to  any  prac- 
tical geologist ; and  in  referring  to  a memoir  which  he  is  preparing,  in  illustration 
of  the  geological  fruits  of  M.  Basiner’s  journey,  we  also  beg  to  say,  that  to  his 
friendly  communication  we  owe  our  first  acquaintance  with  the  existence  of  a band 
of  eruptive  rock  (Shik  Djeli)  on  the  right  bank  of  the  Oxus,  to  the  north-east  of 
Khiva.  To  this  important  feature  a reference  will  be  made  when  we  come  to  con- 
sider the  true  southern  prolongation  of  the  great  Uralian  chain. 

In  reference  to  the  real  level  of  the  Aral,  it  is  right  to  observe,  that  some  Rus- 
sian travellers,  particularly  M.  N.Khanikoff,  who  has  obligingly  communicated  to  us 
his  views,  are  of  opinion1,  that  the  determination  of  the  height  of  that  sea  by  mere 
barometrical  observation  is  not  to  be  depended  ona.  From  a general  survey  of  the 
surrounding  regions,  including  an  estimate  of  the  fall  of  the  Oxus  from  its  sources 
to  its  mouth,  and  from  the  level  of  the  country  between  its  western  hank  and  the 
Caspian,  M.  Klianikoff  is  of  opinion,  that  there  is  no  material  difference  between  the 
level  of  the  Aral  and  the  Caspian,  and  that  the  former,  like  the  latter,  will  be  found 
to  lie  in  a depression  of  the  earth’s  surface.  In  our  previous  reasoning  we  took 
the  usually  recognised  data,  and  simply  followed  Humboldt.  But  even  should 
M.  Khanikoff’s  view  be  substantiated,  our  general  reasoning  respecting  the  oscilla- 
tions of  the  bottom  of  the  great  former  Caspian,  and  its  brackish  inhabitants,  will 
not  be  affected,  though  the  intensity  which  we  have  assigned  to  such  vibrations 
must  be  diminished. 

1 See  M.  N.  Khanikoff’s  work  on  Bukhara,  with  maps.  St.  Petersburgh,  1843. 

5 There  is  a prevalent  opinion  among  those  who  have  travelled  into  the  steppes,  that  the  barometer  is 
not  to  be  there  trusted  as  a test  of  height.  Without  again  alluding  to  the  error  into  which  geographers 
were  led  as  to  the  real  depression  of  the  Caspian,  it  is  said  that  from  a mean  of  twelve  observations  in 
the  Siberian  steppes,  an  observer  recently  obtained  for  a result,  that  the  ground  between  the  Ui  and  the 
Tobol  rivers  was  beneath  the  ocean , and  yet  these  streams  have  a course  of  hundreds  of  miles  before  they 
reach  it ! 
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In  throwing  his  eye  over  our  Map,  the  geographical  reader  will  not  fail  to  distin- 
guish some  slight  new  contours  of  the  shores  of  the  Aral,  particularly  towards 
the  north.  For  these,  and  the  extension  of  the  plateau  towards  the  north-eastern 
angle  of  the  sea,  we  are  indebted  to  Captain  Romanoff,  of  the  Imperial  Staff-Corps, 
who  surveyed  the  ground.  According  to  this  intelligent  officer,  the  island  of  some 
size  which  has  so  long  found  a place  in  our  maps  is  a fable,  which  probably  origi- 
nated in  the  allegorical  style  of  the  Kirghis  inhabitants  of  the  steppes,  who  spoke 
of  it  as  a spot  “ from  whence  no  man  returns.”  Numerous  low  islands,  however, 
occur  near  the  mouth  of  the  Sir  or  Jaxartes,  and  all  the  northern  shores  exhibit 
low  cliffs  of  marl  and  steppe  limestone. 

Shelly  Sea-Bottoms — Post  Pliocene  or  Pleistocene  Beds  in  North-eastern  Russia 
in  Europe. — Let  us  now  transport  our  readers  to  the  north  of  Russia,  and  introduce 
to  their  notice  certain  raised  bottoms  of  the  Arctic  Sea.  Throughout  a vast  re- 
gion of  Northern  Russia  no  traces  have  been  detected  of  tertiary  deposits  of 
Eocene,  Miocene  or  Pliocene  age.  We  have,  indeed,  already  shown,  that  the 
whole  of  the  subsoil  of  an  enormous  northern  area,  with  the  exception  of  some 
patches  of  Jurassic  strata,  is  occupied  by  Palaeozoic  rocks,  the  surfaces  of  which 
are,  to  a great  extent,  obscured  by  sand,  clay  and  blocks  of  northern  origin.  To 
the  consideration  of  these  last-mentioned  superficial  accumulations  we  shall  here- 
after advert,  and  we  now  proceed  to  describe  certain  true  sea-bottoms  which  we 
ourselves  discovered. 

That  beds  of  sand  and  mud,  containing  marine  shells,  the  most  of  which  are 
undistinguishable  from  existing  species,  occur  at  various  levels  above  the  sea,  and 
particularly  near  the  eastern  shores  of  Sweden  and  the  western  coasts  of  Nor- 
way, has  long  been  known  ; but  it  was  still  a problem  whether  this  phaenomenon 
extended  eastwards  into  Russia.  No  deposits  of  this  age  had  ever  been  found  in 
Finland,  or  near  St.  Petersburgh  and  the  adjacent  Baltic  governments;  but  in 
ascending  the  banks  of  the  Dwina  from  Archangel,  it  was  our  good  fortune  to 
observe  certain  beds,  which  from  their  structure,  fine  lamination  and  thickness, 
indicated  the  action  of  slow  and  long-continued  deposit,  whilst  the  shells  abound- 
ing in  them  (almost  undistinguishable  from  those  of  the  adjacent  White  Sea) 
announced  that  this  tract  was  submerged  during  a very  recent  period.  We  first 
noticed  these  beds  on  the  right  bank  of  the  Dwina  opposite  the  post  station  of 
Schastozerskaya,  about  240  versts  above  the  city  of  Archangel.  At  this  spot  we 
were  much  surprised  to  find  a profusion  of  shells  having  a very  modern  aspect, 
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regularly  imbedded  in  clay  and  sand  of  about  ten  feet  in  thickness,  which,  covered 
by  about  twenty  feet  of  the  coarse  gravel  and  detritus  of  the  country,  reposed  at 
once  on  bands  of  red  and  white  gypsum,  subordinate  to  red  marls,  which  form  a 
part  of  the  rocks  we  have  called  Permian.  The  annexed  woodcut  conveys  an  idea 
of  this  order. 


49. 


We  afterwards  found  similar  beds  on  the  right  bank  of  the  Vaga  two  stations 
further  to  the  south.  At  the  latter  they  rest  on  strata  of  the  Permian  limestone 
which  we  have  before  described,  p.  174.  As  both  these  localities  were  seen  to 
be  in  the  valley  of  the  Dwina  or  in  one  of  its  indentations,  we  had  not  at  that 
time  (1840)  an  opportunity  of  ascertaining,  whether  these  shelly  deposits  extended 
continuously  to  any  distance  east  and  west ; but  our  colleague,  Count  Keyserling, 
having  retraversed  the  tract  during  the  summer  of  1843,  has  discovered,  that  in  the 
sections  on  the  river  banks  of  the  upper  portion  of  the  Vaga,  such  shelly  beds 
are  not  visible.  We  might,  therefore,  view  them  as  relics  of  the  sea,  when  the 
present  embouchure  of  the  Dwina  was  a bay  or  estuary  which  entered  for  upwards 
of  250  versts  southwards  into  the  adjacent  low  lands.  At  the  same  time  it  is  ne- 
cessary to  remember,  that  these  shelly  beds  are  covered  by  sand  and  gravel,  which 
we  should  have  great  difficulty  in  separating  from  the  superficial  northern  drift. 
A recent  excursion  through  Sweden  has,  indeed,  convinced  us,  that  in  the  neigh- 
bourhood of  Upsala,  marine  post-pliocene  deposits  containing  the  Tellina  Bal- 
tica,  are  there  covered  by  coarse  gravel  and  large  erratic  blocks,  as  stated  by 
Mr.  Lyell1. 

Some  of  the  shells  on  the  banks  of  the  Dwina  and  Vaga,  which  have  been  pre- 
served in  the  blue  clay  or  marine  mud,  and  thereby  totally  excluded  from  atmo- 
spheric influence,  have  retained  all  the  freshness  of  their  original  colour,  with  their 


1 See  Phil.  Trans.  1835,  Part  I. 
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valves  often  adherent;  and  the  whole,  even  when  blanched,  are  generally  in  an 
excellent  state  of  preservation.  The  collection  we  made  (the  work  of  two  or  three 
hours)  has  been  examined  by  Dr.  Beck  of  Copenhagen,  Mr.  Smith  of  Jordan  Hill, 
Scotland,  Mr.  Lyell  and  Mr.  G.  Sowerby,  all  of  them  well  versed  in  the  forms  of 
shells  which  occur  in  raised  sea-beds. 

Dr.  Beck  considers  all  the  species  examined  by  him  (fifteen  in  number)  to  be 
identical  with  those  now  existing  in  northern  seas  which  range  from  42°  to  84° 
north  latitude.  Mr.  Smith,  on  the  contrary,  believes  that  though  many  of  these 
species  are  recent,  some  are  of  peculiar  varieties  now  found  in  desiccated  and  ele- 
vated sea-beaches  only,  such  as  those  to  which  he  has  given  so  much  attention  on 
the  banks  of  the  Clyde  and  the  western  shores  of  Scotland.  Mr.  Lyell  entertains 
the  same  view,  and  at  once  recognizes  the  group  as  identical  with  that  which  he 
had  described  from  Uddevalla  in  Sweden.  Lastly,  Mr.  G Sowerby,  differing  from 
Mr.  Smith  in  a few  specific  identifications,  is  also  of  opinion,  that  the  shells  of 
which  we  now  subjoin  a description,  though  on  the  whole  an  association  of  exist- 
ing species,  have  yet  among  them  forms  seldom,  if  ever,  found  except  in  raised 
sea  bottoms  of  a sub-fossil  character. 


4.  Pec. ten  Islandieus. 


List  of  Shells  found  upon  the  Dwina  and  at  Ust-Vaga,  named  by  Mr.  Smith 
and  Dr.  Beck,  with  remarks  by  Mr.  G.  Sowerby. 

1.  Saxicava  arctica  ( Striatella  arctica,  Linn.,  Mya  byssifera,  O.  Fbr.). — Maybe  regarded  as  a distinct  species 

from  S.  rugosa ; but  it  is  also  found  living  from  the  Arctic  regions  to  54°  north  latitude. 

2.  Mya  truncata,  Linn. — Recent  in  northern  seas  ; fossil  in  many  localities.  (Uddevalla,  &c.) 

2 a.  Mya ?. — It  is  difficult  to  decide  whether  or  not  this  should  be  regarded  as  merely  a variety  of  the  last, 

or  a distinct  species.  It  is  found  fossil  in  several  localities,  but  I doubt  if  it  has  been  found  recent. 

3.  Littorina  littorea,  Ferr. — A very  abundant  recent  species  between  74°  and  42°  north  latitude. 

{Recent ; Newfoundland,  and  to  50°  north  latitude. 

Fossil;  Clyde,  Bute  (Uddevalla). 

5.  Nucula  rostrata,  Lam. — A living  northern  form  = N.  oblonga  of  Mr.  Smith’s  list. 

6.  Tellina  calc  area,  Chemn. — Also  living  in  northern  latitudes,  towards  60°  north  latitude.  (I*  ossil  at  Udde- 
valla,  &c.) 

7.  TellinaGrmnlandica  "1  Both  these  fossil  species  of  Ust-Vaga  are  widely  diffused  in  a living  state.  (Fossil 

8.  Mytilus  ednlis  J at  Uddevalla,  &c.) 

9.  Cardium  ciliatum  ?,  O.  Fbr.  Faun.  Gr.  (C.  Islandicum,  Chemn.)-If  this  be  the  Cardium  ciUatum,  we  are 
entirely  unacquainted  with  that  species  in  England.  The  form,  as  far  as  may  be  judged  from  the  very 
incomplete  specimens,  approaches  nearer  to  some  Australian  than  to  northern  forms.  It  is  very  dif- 
ferent from  any  northern  form  that  I am  acquainted  with. 

10.  Cardium  Grcenlandicum. — Probably  the  same  as  the  recent  species. 

11.  Cardium  edule,  Linn. — Ranges  to  42°  north  latitude. 

12.  Astarte  Borealis,  Nilsson  ( Crassina  Withami,  Smith).— Recent  northern  species,  60°  north  latitude ; fossil 
but  not  recent  in  the  Clyde  (Dr.  Beck  identifies  it  with  A.  semisulcata.  Gray). 
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13.  Astarte  sulcata,  Nilsson  (not  Venus  Scoticci,  De  Montf.),  but  very  near  to,  if  not  identical  with,  the  recent 

Astarte  Garensis,  Auct.  Scot.  These  specimens,  which  are  marked  A.  Garensis  by  Mr.  Smith, 
together  with  those  marked  A.  elliptica  by  him,  are  positively  identified  with  the  fossil  Astarte  of 
the  Clyde,  which  he  also  calls  A.  Garensis.  (Dr.  Beck  identifies  it  with  A.  Scotica .) 

14.  Astarte  Damnoniensis,  Lam. — Living  in  55°,  56°  north  latitude.  Among  the  species  of  Astarte  submitted  to 

me  there  is  no  one  to  which  this  name  can  properly  be  attached. 

15.  Astaite  compressa  ( Venus  compressa,  Mont.). — Why  Mr.  Smith  has  called  this  A.  depressa  I know  not, 

since  it  must  be  considered  identical  with  our  British  recent  Venus  compressa  of  Montagu.  These 
fossils  are  even  closer  in  resemblance  to  the  recent  species  than  the  Clyde  fossils. 

16.  Astarte  multicostata } , Smith. 

17.  Astarte  depressa  i , Smith.— Those  shells  which  Mr.  Smith  has  called^!.  Damnoniensis  are  essentially  different 

from  that  species,  as  well  as  from  every  other  recent  Astarte  known  to  me.  This  species  seems  to 
me  identical  with  the  fossil  named  A.  depressa  by  Mr.  Smith. 

18.  Natica  clausa.— Recent  in  northern  seas  and  fossil  in  the  Clyde.  (Fossil  at  Uddevalla,  &c.) 

19.  Buccinum  undatum.— A rather  slender  variety. 

20.  Fusus  carinatus,  Lam. — Same  as  the  recent  species. 

21.  Balanus  sulcatus, Linn. — Ranges  to  54°  north  latitude. 

22.  Nucula  rostrata,  Lam.  nec  Sow. — 65°  to  54°  north  lat.  I — These  occur  in  Dr.  Beck’s  list  only  ’. 

23.  n.s. — Recent  at  Spitzbergen.  J 


After  the  opinions  of  such  naturalists  (however  the  identity  of  a species  or  two 
may  be  contested),  there  can,  we  presume,  exist  no  doubt,  that  our  deposits  of  the 
Dwina  and  the  Vaga  are  analogous  to  those  described  by  numerous  authors  as 
forming  ancient  raised  beaches  (Post -Pliocene)  at  different  levels  in  the  British 
Isles,  Sweden,  Norway,  &c. 

Deposits  also  of  a precisely  similar  nature  occur,  here  and  there,  on  the  coasts 
of  the  Gulph  ol  St.  Lawrence.  Phey  have  been  observed  by  Captain  Bayfield,  R.N. 
in  the  environs  of  Quebec,  at  heights  varying  from  50  to  200  feet  above  the  sea2. 
Mr.  Logan  has  followed  them  inland  towards  Montreal,  where  they  reach  an  ele- 
vation of  four  hundred  and  sixty  feet  above  the  Atlantic3  ; and  it  is  veiy  remarkable, 
that  they  contain  very  nearly  the  same  group  of  shells  as  the  deposits  of  the  North 
of  Europe,  the  most  frequent  species  in  both  countries  being  Mya  truncata,  Saxi- 
cava  rugosa,  Tellina  calcarea,  T.  Groenlandica,  Mytilus  edulis,  Pecten  Islandicus,  and 
Natica  clausa.  The  wide  distribution  of  these  Arctic  shells  is  a most  remarkable 
fact,  and  one  from  which  we  may  infer,  that  if  the  climate  was  then  colder  than  it 
is  at  the  present  day,  the  distribution  of  temperature  over  a large  portion  of  the 

1 That  Dr.  Beck  may  have  seen  some  species  not  examined  by  Mr.  G.  Sowerby  is  very  probable,  as 
the  former  was  supplied  with  a collection  from  the  same  locality  in  the  possession  of  M.  E.  de  Ver- 
neuil,  the  latter  by  one  brought  to  England  by  Mr.  Murchison. 

2 Geological  Proceedings,  vol.  iii.  p.  119,  and  Trans.  Geol.  Soc.  2nd  ser.,  vol.  vi.  p.  135. 

' Proceedings  of  Geol.  Soc.  vol.  iii.  p.  769. 
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northern  hemisphere  was  nearly  the  same.  To  this  point,  however,  we  shall  re- 
turn in  a concluding  chapter  of  Part  II.,  w’hen  we  consider  the  transport  of  erratic 
blocks. 

In  previous  pages  we  have  more  than  once  adverted  to  the  strict  conformity 
with  which  deposits  of  very  different  age  succeed  each  other  in  various  parts  of 
Russia,  and  we  have  guarded  our  readers  against  the  inference,  that  such  relations 
should  be  taken  as  any  proof  of  the  overlying  stratum  having  been  formed  imme- 
diately after  that  which  is  subjacent.  We  now  adduce  still  stronger  evidence,  that 
great  oscillations  between  land  and  water  must  have  taken  place,  without  in  the 
slightest  degree  deranging  the  position  of  the  strata  of  anterior  epochs,  which,  for- 
merly depressed  beneath  the  sea,  were  raised  to  the  surface,  and  now  form  part  of 
the  continent. 

A section  near  the  mouth  of  the  Vaga  exhibits  the  same  post-pliocene  beds 
perfectly  conformable  to  limestones  with  Producti  and  corals  of  the  Permian  rocks, 
as  expressed  in  this  wood- 
cut.  If  unacquainted  with 
the  great  distinctions  between 
the  Palaeozoic  shells  beneath, 
and  those  of  post-pliocene 
age  above,  an  observer  might 
indeed,  be  here  led  to  view 
them  as  parts  of  an  undi- 
vided or  unbroken  series ; but  geology  teaches  us,  that  an  enormous  interval 
elapsed  between  their  formation,  during  which  the  older  Permian  strata,  first 
elevated  and  removed  from  the  influence  of  marine  deposits,  were,  after  a long 
lapse  of  ages,  submerged  and  covered  by  the  sand  and  mud  with  post-pliocene 
shells,  and  afterwards  raised  into  their  present  position.  And  yet  with  all  this 
oscillation,  these  shells  being  now  about  150  feet  above  the  sea,  the  most  perfect 
parallelism  between  the  two  sets  of  strata  is  preserved1. 

In  speaking  of  this  amount  of  elevation,  it  is  important  to  recollect,  that  the  beds 
at  Uddevalla,  1000  miles  distant  from  those  of  the  Dwina,  and  in  which  some  of 
the  same  species  are  found,  are  about  200  feet  above  the  sea,  and  that  similar  beds 

1 Considering  that  the  Dwina  descends  from  Ust-I'  aga  to  Archangel,  a distance  of  about  240  versts, 
it  is  not  unreasonable  to  suppose,  that  the  pleistocene  beds  at  the  former  place  lie  at  the  height  of  150 
feet,  and  barometrical  observations  of  Count  Keyserling  lead  to  the  same  inference. 
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in  Norway  and  America  occur  at  various  levels  from  40  to  600  feet1.  Now  as  we 
necessarily  infer,  that  waters  containing  identical  oceanic  species  must  have  stood 
at  the  same  level,  and  cannot  have  lain  at  such  different  heights  within  the  same 
recent  period,  no  reasonable  hypothesis  can  be  entertained,  except  that  to  which  we 
have  alluded  in  speaking  of  the  former  Caspian  deposits,  and  which  refers  these 
different,  levels  of  the  same  sea-beds  to  different  degrees  of  elevation.  It  is,  indeed, 
almost  unnecessary,  in  the  present  state  of  geological  science,  to  sustain  by  our 
northern  examples,  that  which  has  been  so  clearly  demonstrated  around  the  coasts 
of  the  British  Isles  and  North  America,  and  of  which  such  decisive  proofs  have 
been  already  adduced  in  this  work  from  the  South  of  Russia. 

The  nature  and  origin  of  the  superficial  detritus  which  covers  these  Arctic  shells 
will  be  hereafter  explained ; but  we  may  here,  however,  remark,  that  the  coarse 
gravel  and  sand,  which  surmount  the  beds  of  shells  upon  the  Vaga  and  the  Dwina, 
and  which  we  cannot  well  separate  from  the  erratic  block  phtenomenon,  must  all 
have  been  accumulated  under  water. 

We  may  now  say  a few  words  upon  the  nature  of  the  other  recent  marine  deposits 
in  the  north-east  of  Russia,  to  which  allusion  has  previously  been  made,  though  we 
are  not  yet  furnished  with  full  details.  Fragments  of  sea-shells,  apparently  of  ex- 
isting Arctic  forms,  have  been  observed  by  Count  Keyserling  (1843)  in  many  parts 
of  the  valley  of  the  Petchora,  extending  inland  to  upwards  of  3°  of  latitude  south 
of  the  mouth  of  that  river  (68 J to  65^  north  latitude),  on  the  banks  of  which 
they  are  strewed  about  upon  argillaceous  slopes,  for  the  most  part  composed  of 
Jurassic  shale.  They  do  not,  however,  show  themselves  in  regular  beds,  like  those 
of  the  Dwina  or  the  Yaga. 

This  observation  of  our  friend  is  valuable  in  enabling  us  to  form  a more  correct 
opinion  now  than  during  our  first  tour,  respecting  the  relations  of  some  of  these 
sea-bottoms  to  other  superficial  detritus.  He  has  remarked,  that  the  shells  are 
found  in  the  depression  of  the  great  valley  of  the  Petchora  only,  and  never  on  the 
plateaux,  nor  even  in  the  tributaries  of  that  river  which  descend  from  and  cut 
through  such  plateaux,  and  hence  he  believes,  that  such  shelly  deposits  were 
formed  in  an  estuary  of  the  northern  ocean,  which  penetrated  into  a continent 
that  had  already,  to  a great  extent,  assumed  its  present  contour.  In  fact,  we 

1 For  more  details  upon  the  subject  of  the  elevation  of  the  coasts  of  Norway,  we  recommend  our 
readers  to  peruse  the  highly  instructive  memoir  of  M.  Elie  de  Beaumont,  entitled  “ Rapport  sur  un  Me- 
moire  de  M.  Bravais”  (Extrait  des  Comptes  Rendus  a l’Acad.  des  Sciences,  31  Oct.  1842). 
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distinctly  learn  from  him,  that  whilst  these  modern  shells  extend  along  the  valley 
of  the  Petchora  or  its  slopes,  the  higher  grounds  are  occupied  by  sand,  gravel  and 
clay,  containing  here  and  there  the  bones  of  Mammoths.  His  inference,  therefore, 
is  that  bays  of  the  sea  (such  as  that  of  the  Petchora) , in  which  the  Arctic  shells 
lived,  entered  far  into  low  lands,  the  interior  of  which  were  then  inhabited  by 
great  extinct  Mammalia ; and  thus  it  would  appear,  that  these  last  raised  shelly 
oceanic  deposits  of  the  north  are  probably  in  the  parallel  (as  to  time)  of  the  desic- 
cated steppe  of  Astrakhan,  into  which  the  remains  of  similar  mammals  were 
washed  from  the  adjacent  lands  of  those  regions.  For,  as  no  regular  beds  with 
subfossil  shells,  covered  with  gravel  and  sand,  like  those  upon  the  Dwina  and  the 
Vaga,  have  been  observed  upon  the  Petchora,  it  may,  after  all,  be  maintained,  that 
the  broken  and  superficial  shells  in  the  latter  tract  are  marine  residue  of  a still 
more  recent  elevation. 

Upon  this  point,  however,  some  uncertainty  must  prevail,  until  a greater  number 
of  species  of  shells  be  collected  and  the  tract  be  more  examined. 

Conclusion  of  Part  I. — If  we  at  once  proceeded  to  complete  our  geological  sketch 
of  Russia  in  Europe,  we  ought  now  to  enter  upon  the  discussion  of  the  relative 
antiquity  of  other  superficial  deposits  in  which  no  sea-shells  occur,  such  as  the 
coarse  detritus  with  foreign  blocks,  the  “ black  earth,”  the  Mammoth  alluvia,  &c. 
Before  we  do  so,  however,  the  structure  and  outlines  of  the  great  regions  inha- 
bited by  lost  species  of  mammals,  as  well  as  the  relation  of  the  Ural  Mountains  to 
the  adjacent  parts  of  Siberia  and  Russia,  must  be  explained,  both  anterior  to  and 
during  those  comparatively  recent  periods.  Although,  therefore,  wide  tracts  in 
Northern  Russia  are  covered  with  varied  detritus  of  sand,  clay,  erratic  northern 
blocks  and  black  earth,  nearly  all  of  which  were,  we  believe,  deposited  under  water, 
we  think  it  expedient,  for  the  better  comprehension  of  the  whole  subject,  to  defer 
that  discussion. 

Some  naturalists  have,  indeed,  regarded  the  phenomenon  of  erratic  blocks  as 
one  of  a purely  terrestrial  nature,  and  have  connected  their  transport  with  the 
movement  of  enormous  glaciers  over  the  surface  of  the  earth.  Differing  as  we  do 
entirely  from  such  a hypothesis,  in  reference  to  the  detritus  ot  R-ussia,  we  beg  to 
argue  that  case  separately  and  entirely  upon  its  own  merits.  Before,  however,  we 
venture  upon  this  difficult  question,  the  whole  of  the  data  must  be  got  together ; 
for  unless  the  reader  shall  have  previously  obtained  a clear  conception  of  the  ante- 
cedent changes  by  which  the  relations  of  land  and  water  were  established,  he  will 
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have  great  difficulty  in  following  our  reasoning  upon  the  origin  of  certain  great 
surface-accumulations  which  are  yet  undescribed. 

In  the  part  of  the  work  which  we  now  conclude,  we  have,  indeed,  purposely 
avoided  any  interference  with  our  main  object,  of  presenting  to  the  reader  a clear 
description  oi  the  materials  which  have  been  progressively  accumulated  under  the 
waters. 

This  first  division  of  the  geological  history  of  so  large  an  empire  is  simply, 
therefore,  to  be  viewed  as  an  effort  to  describe  the  long  submarine  succession1 
which  is  exhibited  in  the  solid  frame-work  of  European  Russia, — a succession 
which  we  have  now  traced  from  the  earliest  animal  epoch,  to  a period  in  which  the 
shelly  remains  of  the  sea  approach  very  closely  to  those  of  our  own  aera. 

1 See  Tabular  View  attached  to  the  Map. 


END  OF  PART  1. 


PART  II. 

THE  URAL  MOUNTAINS 

AND 

TIMAN  RIDGE, 

SUPERFICIAL  DEPOSITS  OF  RUSSIA, 

AND 

CONCLUSION. 


2 x 2 


CHAPTER  XIY. 


THE  URAL  MOUNTAINS. 

Introductory  Remarks. — General  Sketch  of  the  Ural  Mountains. — Difficulties  opposed 
to  their  complete  exploration. — The  colonized  or  Russian  portion  of  the  Chain  the 
chief  object  of  the  present  Work. — Prevalent  physical  features. — Practicable  routes 
and  navigable  streams. — Zavods  or  Mines,  and  their  inhabitants. — Maps  and  Sec- 
tions.— Method  of  developing  our  geological  views. 

Though  the  Ural  Mountains  have  been  examined  during  more  than  a century 
and  a quarter,  and  although  many  of  their  rocks  and  minerals  have  been  described 
by  men  of  science,  their  true  geological  structure  has  not  yet  been  sufficiently 
explained.  This  statement  should  not,  however,  excite  surprise.  Considering  the 
short  space  which  has  elapsed  since  the  conquest  of  Siberia,  and  up  to  how  recent 
a time  these  mountain  tracts  remained  in  a state  of  impenetrable  forest,  inha- 
bited by  idolatrous  Voguls  and  Ostiaks  upon  the  north  and  Mahomedan  Bashkirs 
on  the  south,  we  ought  rather  to  feel  astonishment  at  the  rate  with  which  the  re- 
gion has  been  cleared  and  civilized  through  the  introduction  of  European  manners 
and  mining  industry. 

When  Peter  the  Great,  with  a keen  perception  of  the  surest  methods  ot  advan- 
cing his  empire,  selected  the  first  Demidoff,  to  explore  the  iron-ores  of  these  moun- 
tains, he  laid  the  foundation  of  the  great  native  mineral  wealth,  which  now  so 
conspicuously  distinguishes  Russia  from  all  the  surrounding  nations.  The  earliest 
mining  establishments  or  Zavods  planted  by  that  great  sovereign  are  still  the 
centres  of  activity,  and  have  served  as  models  after  which  numerous  other  works 
have  been  formed,  both  by  the  government  and  private  speculators. 

In  the  days  of  Pallas,  geology  was  so  little  understood  (a  few  gold-mines  only 
being  known  and  a great  portion  of  the  country  unreclaimed) , that  the  descriptions 
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of  the  great  naturalist  are  chiefly  to  be  viewed  as  vivid  portraits  of  living  nature. 
As  such,  indeed,  his  observations  have  well  stood  the  test  of  time,  and  small  glean- 
ings only  have  remained  for  those  who  followed  him. 

Since  that  time,  the  Russian  miners,  learning  their  first  lessons  from  foreigners, 
have  become  a well-informed  class,  independent  of  extraneous  aid,  and  their  di- 
rectors (officers  of  the  Imperial  School  of  Mines)  have  described  the  lithological 
and  mineral  characters  of  the  country,  around  their  respective  posts,  with  great 
fidelity.  Some  of  these  works,  to  which  we  shall  hereafter  allude,  are  illustrated 
b}  maps,  and  for  a further  acquaintance  with  them  we  request  our  readers  to 
consult  the  instructive  volumes  of  the  Mining  Corps.  Among  these  authors  they 
will  not  fail  to  distinguish  Colonel  Helmersen,  for  liis  determination  of  the  chief 
heights,  for  his  graphic  sketch  of  the  general  features  of  the  mountain  range,  as 
contrasted  with  the  remote  Altai,  and  for  many  geological  and  lithological  distinc- 
tions, made  in  conjunction  with  his  associate  Professor  Hoffman1. 

In  our  own  day,  Humboldt,  however,  is  the  individual  who  has  given  a cos- 
mical  importance  to  this  chain,  by  showing  how,  in  common  with  other  mountains 
which  have,  what  he  terms,  a meridian  direction,  it  possesses  auriferous  and  pecu- 
liai  metalliferous  characters.  By  his  comprehensive  general  views,  the  illustrious 
traveller  and  his  enlightened  companion,  Mr.  G.  Rose,  have  also  gone  far  towards 
rendering  the  task  of  geologists  both  light  and  easy,  for  they  have  clearly  indicated 
the  principal  forms  of  a large  portion  of  these  mountains,  the  direct  dependence 
of  the  metamorphism  and  mineralization  of  sedimentary  masses  upon  the  intrusion 
of  plutonic  matter,  and  have  acquainted  us  minutely  with  the  nature  of  the  cry- 
stalline rocks  and  simple  minerals  of  the  chain.  Again,  judging  from  organic 
remains  sent  to  him  by  the  Russian  authorities,  or  brought  back  by  Baron  Hum- 
boldt and  his  associates,  M.  von  Buch  had  asserted  the  existence  of  Silurian  and 
carboniferous  rocks  in  the  Ural. 

After  such  icsults,  wdiat  then,  it  may  be  asked,  remained  to  be  accomplished  ? 
'Ve  answer  lo  identify  the  broken  masses  of  those  mountains  with  their  types 
in  other  countries  to  compare  them  with  deposits  in  the  plains  of  Russia  whose 
age  wre  had  determined — and  to  produce,  if  practicable,  a general  geological  view 
and  map  of  the  whole  chain. 

! We  do  not  here  specify  all  the  authors  who  describe  the  structure  of  the  Ural,  but  besides  those 
above  cited  and  others  (of  whom  hereafter),  we  highly  esteem  the  merits  of  Hermann  (Min.  Beschr  des 
Ural  Erzegeb.,  &c.),  Kupffer  (Essai  d’un  Tab.  Gdogn.  de  l’Oural),  and  Ad.  Erman  (Reise  um  die  Erde) 
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Baron  Humboldt,  we  may  add,  was  among  the  first  to  urge  us  onwards  in  this 
work,  and  has  throughout  our  labours  afforded  us  every  assistance. 

But  even  when  so  encouraged,  our  task  would  have  been  hopeless,  had  we  not 
previously  made  ourselves  well  acquainted  with  the  nature  and  order  of  the  strata 
which  occupy  the  great  adjacent  regions  on  the  west.  It  was  only  therefore,  after 
we  had  learnt  our  lesson  amid  the  slightly  consolidated  and  unbroken  deposits  of 
Russia  in  Europe,  whose  history  and  succession  have  been  explained,  that  we 
ventured  to  decipher  the  intricate  relations  of  rocky  masses,  which  in  the  Ural  are 
thrown  about  in  much  apparent  confusion.  Before,  however,  we  enter  upon  the 
details  of  this  survey,  we  would  explain  a few  of  the  difficulties  which  are  opposed 
to  the  establishment  of  clear  results  ; and  in  doing  so,  throw  a glance  over  the 
general  contour  and  external  condition  of  the  chain. 

Viewed  as  the  great  barrier  wffiich  separates  Europe  from  Asia,  and  pertaining  to 
both,  the  Ural  Mountains,  in  a limited  view,  have  been  usually  said  to  range  from 
the  Arctic  Ocean  on  the  north,  to  the  parallel  of  Orenburg  on  the  south,  or 
throughout  18°  of  latitude. 

Though  no  travellers  have  yet  continuously  explored  these  tracts  of  the  chain 
which  lie  between  65°  north  latitude  and  the  Northern  Sea,  there  is  little  doubt, 
from  what  has  been  detected  in  the  Isle  of  Vaigatz,  where  Silurian  and  other  pa- 
leozoic fossils  occur,  that  the  geological  system  of  the  Ural  is  continuous  to  that 
point1.  We  know,  indeed,  from  the  explorations  of  Captain  Strajefski  to  65°  north 
latitude,  that  the  axis  of  the  chain,  at  least  its  eastern  flank,  is  composed  of  rocks 
essentially  similar  to  those  of  the  Ural  of  the  Russian  miners,  and  from  that  point  to 
the  Northern  Ocean  other  jwoofs  have  been  obtained  that  the  chain  is  persistent  in 
its  characters2.  Again,  by  the  recent  explorations  of  one  of  our  own  party  (Count 
Keyserling)  to  66^-°  north  latitude,  we  have  ascertained,  that  the  western  flanks  of 
the  chain  (near  the  sources  of  the  river  Ussa)  are  composed  of  the  same  palaeozoic 
rocks  which  we  are  about  to  describe  in  the  colonized  and  mining  districts. 

But  in  a wider  geographical  and  geological  sense  the  Ural  Mountains  have 

■ That  the  central  axis  of  the  Ural  is  prolonged  to  the  isle  of  Vaigatz,  was  recently  ascertained  by 
the  observations  and  collections  of  the  naturalists  Schrenk  and  Lehmann.  See  also  Hermann,  Mineral. 
Beschreib.  vol.  i.  p.  4 ; and  Humboldt,  Asie  Centrale,  vol.  i.  p.  464. 

3 We  have  already  alluded  to  the  discovery  of  Jurassic  strata  in  latitude  64  on  the  east  flank  of  the 
Ural  by  Captain  Strajefski  (p.  230),  and  of  the  same  on  its  western  flank  by  Count  Keyserling  in  a still 
higher  latitude.  These  sedimentary  flanking  deposits  have  obviously  no  connection  with  the  structure  of 
the  chain. 
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even  a much  more  extended  range.  From  the  prevalence  of  Orthoceratites,  Pro- 
duct^ and  other  fossils,  as  well  as  from  carboniferous  matter  in  their  rocks,  M.  Baer 
has  suggested  that  the  large  islands  of  Nova  Zemlia,  stretching  out  so  far  north- 
wards into  the  Arctic  Ocean,  are  in  truth  also  a prolongation  of  the  Ural  and  its 
dependencies1 * * *.  A reference  to  a general  map  of  Northern  Asia  might  lead  any  one 
to  believe,  that  Nova  Zemlia  is  in  fact  simply  a continuation  of  the  chief  or  central 
mass  of  these  mountains. 

An  eastern  limb,  radiating  to  the  north-north-east  from  65°  north  latitude, 
passes  into  the  Obdorsk  mountains  and  the  great  promontory  which  separates 
the  gulf  of  the  Obe  from  that  of  Kara.  First  explored  by  Sujeff  under  the  direc- 
tions of  Pallas,  the  correct  geographical  position  and  altitude  of  these  mountains 
were  only  determined  by  the  enterprising  geographer  Adolphe  Erman,  who  fixed 
their  direction  to  be  35°  east  of  north,  and  their  loftiest  summit  to  be  5286  feet 
high.  Lowering  gradually  as  it  trends  to  the  south-west,  this  Obdorsk  ridge  unites 
with  the  Ural  in  65°.  (See  General  Map,  PI.  V.) 

Viewing  then  the  Obdorsk  mountains  as  a great  north-eastern  embranchment, 
and  the  line  of  Vaigatz  and  Nova  Zemlia  as  marking  the  extension  of  the  central 
chain,  we  might  geographically,  almost  consider  a newly  discovered  line  of  eleva- 
tion on  the  north-west,  as  a third  range  of  the  Northern  Ural. 

This  western  chain  is  one  which  has  been  made  known  by  the  recent  labours 
of  our  colleague  Count  A.  V.  Keyserling  and  his  associate  Lieutenant  Krusenstern, 
and  which  rising  near  the  main  Ural  or  middle  chain  in  latitude  62°,  trends 
in  a north-north-westerly  direction  for  the  space  of  about  500  English  miles,  and 
exposing  all  the  edges  and  succession  of  its  rocks  on  the  east  side  of  the  gulf  of 
Tcheskai,  finally  disappears  in  the  headland  of  Kanin-nos  near  the  extremity  of 
our  Map.  This  range,  the  chief  part  of  which  is  called  the  Timan,  is  however, 
strictly  speaking,  separated  from  the  Ural  by  a trough  of  Jurassic  deposits,  and 
traversing  in  its  northern  part  a region  occupied  by  Samoyedes,  extends  beyond  the 
limits  of  the  growth  of  forests  in  these  parallels  of  longitude.  It  was,  indeed, 
wholly  unknown  to  geologists  and  scarcely  known  to  geographers,  except  through 
old  works  of  the  sixteenth  century8,  till  the  close  of  the  summer  of  1843,  when  its 

1 Bull.  Scient.  de  l’Acad.  de  St.  Petersbourg,  tom.  iii.  No.  10. 

- Humboldt  cites  an  old  map  engraved  on  wood  in  1547  at  Nuremberg,  on  which  the  courses  of  the 

Petchora  (Peczora),  Ussae  and  Sosva  (Sossa)  are  approximately  laid  down,  the  chief  ridge  of  the  Ural 

is  termed  “ Montes  dicti  Cingulus  terra:.”  Asie  Centrale,  vol.  i.  p.  456. 
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geological  explorer,  Count  Keyserling,  returned  to  St.  Petersburgh  (see  General 
Map,  PI.  V.).  His  survey  shows,  that  forming  the  western  flank  of  the  great  valley 
of  thePetchora  and  the  eastern  limit  of  the  great  Permian  basin,  this  ridge,  though 
composed  of  palaeozoic  and  metamorphic  deposits  which  have  been  pierced  by 
igneous  rocks,  ought  to  be  dissociated  from  the  Ural  in  a geological  sense,  and  must 
rather  be  viewed  as  the  stony  girdle  of  Russia  in  Europe,  which  extending  from 
Scandinavia  on  the  north-north-west,  envelopes  and  forms  the  natural  mural  portion 
of  the  adjacent  European  formations.  This  ridge,  whose  strata  contain  organic 
remains  which  throw  great  light  on  the  palseozoic  fauna  of  Russia,  will  be  con- 
sidered in  a separate  chapter. 

The  extreme  southern  limits  of  the  Ural  are  viewed  by  Humboldt  as  extending 
considerably  to  the  south  of  the  parallel  of  Orenburg,  viz.  by  the  mountains 
Mugodjar  to  Mount  Airuk,  whilst  its  extreme  southern  end  is  considered  by  him 
to  lie  in  the  higher  grounds  between  the  Aral  and  Caspian  Seas.  The  recent 
discovery  of  a ridge  of  eruptive  rock  to  the  north  of  Khivah,  to  which  we  have 
before  adverted,  to  say  nothing  of  a better  acquaintance  with  the  structure  of  the 
crystalline  chain  which  trends  southwards  from  Mount  Airuk  towards  the  Aral  Sea, 
seems  even  to  extend  the  generalization  of  Humboldt,  and  to  lead  ns  to  believe 
in  a great  southern  prolongation  of  igneous  and  palaeozoic  rocks,  which,  ranging 
into  Central  Asia,  beyond  the  depression  of  the  Aral,  constitutes  the  high  ground 
on  the  right  bank  of  the  Oxus '.  In  this  extended  sense,  then,  a grand  meridian 
elevation,  of  which  the  Ural  Mountains,  properly  so  called,  is  the  distinguishing 
central  feature,  has  a length  of  nearly  30°  of  latitude. 

For  a knowledge  of  the  north-eastern  flank  of  the  chain,  extending  from  60° 
to  65°,  we  shall  appeal  to  Russian  authorities ; whilst  our  own  acquaintance  with 
some  features  of  the  western  flanks  within  the  same  latitudes,  enables  us,  as  above 
said,  to  speak  personally  of  a tract  (the  Timan  ridge)  not  previously  visited  by 
any  geologist.  Our  chief  observations  are,  however,  restricted  to  that  part  of  the 
chain  which  is  colonized  and  accessible  ; viz.  from  Bogoslofsk  in  60°  to  Orsk  and 

Orenburg  in  51°,  or  throughout  9°  of  latitude. 

Within  these  parallels,  the  average  altitude  of  the  mountains  does  not  exceed 

, Our  acquaintance  with  the  structure  of  the  southern  prolongation  of  the  Ural,  beyond  Mount  Airuk, 
is  due  to  M.  N.  Khanikoff,  Captain  Romanoff,  and  the  researches  of  M.  Basiner  obligingly  communicated 

to  us  hv  Colonel  Helmersen. 
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from  2000  to  2500  feet,  though  their  outline  is  diversified  by  groups  which  rise 
from  3000  to  near  6000  English  feet  above  the  sea. 

Throughout  that  portion  of  the  tract  which  is  situated  between  Bogoslofsk  on 
the  north  and  Kishtymsk  on  the  south,  or  in  reference  to  the  names  of  separate 
peaks  between  Ronshakofski  Kamen  and  Jurma,  there  is  but  one  dominant 
mountain  ridge,  with  low  parallel  counterforts  both  on  its  east  and  western  flanks. 
4o  the  south,  however,  of  Jurma,  the  chain  branches  out  into  fan-shaped  masses. 
The  most  western  of  these,  comprising  several  ridges,  terminates  in  a low  re- 
gion towards  Orenburg,  and  is  to  some  extent  prolonged  in  the  slight  undulations 
of  the  Obschey  Sirt.  The  central  masses  of  this  southern  Ural  may  be  spoken  of 
under  two  heads ; those  which  bifurcating  from  the  lofty  Iremel  range  into  the 
plateau  of  Preobrajensk  on  the  west,  and  into  the  sharp  ridge  of  Kyrkty  and 
Irendyk  upon  the  east ; whilst  the  Ilmen  and  its  southern  extension,  the  Kara 
Edir-tau,  constitute  the  eastern  or  flanking  ridge  of  Siberia. 

Enlarging  upon  the  determinations  of  Hermann,  Helmersen  and  Hoffman, 
Baron  Humboldt  has  seized  upon  this  southern  expansion  of  the  Ural,  and  illus- 
trating it  with  his  usual  felicity,  has  shown  how  from  a single  chain  in  the  central 
portion,  it  passes  into  a trifurcation  which  is  persistent  from  51°  to  55  north 
latitude'.  Having  crossed  and  recrossed  this  southern  portion,  where  it  is  most 
expanded,  we  think  that,  whether  their  mineral  constitution  or  physical  features 
he  considered,  these  masses,  when  viewed  in  detail,  are  more  numerous.  To  this 
point,  however,  we  shall  subsequently  revert. 

In  the  following  remarks  we  shall  first  treat  of  the  northern  and  afterwards  of 
the  southern  portions  of  the  chain  which  we  examined. 

When  approached  by  the  usual  high  road  from  its  western  or  European  flank, 
the  North  Ural  of  the  Russian  miners  appears  little  more  than  a low  hilly  ridge, 
for  the  most  part  densely  wooded  ; and  although  a line  of  rock  appears  at  intervals, 
the  Ural  Mountains  of  the  traveller’s  imagination  are  reduced,  when  they  appear 
in  sight,  to  a mere  range  of  mounts,  seldom  exceeding  in  apparent  height  the  Vosges 
between  Metz  and  the  Rhine.  Their  real  height  is,  however,  more  considerable, 
the  deception  being  produced  by  the  traveller  having  already  gradually  ascended 
to  some  altitude  above  the  sea,  before  he  obtains  a view  of  the  chain.  Those  per- 
sons, indeed,  who  have  only  passed  over  it  by  the  route  to  Ekaterinburg,  at  the 


1 Asie  Centrale,  vol.  i.  p.  433-439. 
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rapid  rate  of  Russian  travelling,  might  almost  doubt  the  existence  of  a chain,  for 
the  road  is  there  carried  over  the  watershed  at  the  point  of  its  greatest  depression, 
and  where  the  outline  is  round-backed  and  featureless.  The  same  may  he  said 
of  the  central  crest  between  Blagodat  and  Serebriansk,  and  also  of  the  pass  near 
Katchkanar  in  the  parallel  of  Verkhoturie,  by  both  of  which  we  travelled,  except 
that  upon  these  lines  the  “ divortia  aquarum  ” is  enlivened,  at  intervals,  by  bold 
and  serrated  crags.  From  certain  localities,  however,  on  the  Siberian  side  the 
traveller  can  form  a more  adequate  conception  of  these  mountains.  In  travelling 
by  the  ordinary  route,  from  Europe,  he  gradually  approaches  them  from  undula- 
tions, amid  which  the  central  ridge  is  often  nearly  lost ; whilst  to  many  parts  of  the 
lower  plateau  of  Siberia  they  present  themselves  as  a serrated,  mural  and  naked 
ridge,  which  peering  through  the  forests,  has  the  aspect  of  a mountain  escarp- 
ment. Of  the  nature  of  this  central  crest,  composed  of  quartzose  and  metamorphic 
rocks,  the  view  at  the  head  of  this  chapter  affords  a characteristic  idea,  and  in  the 
sequel  other  sketches  will  be  given  of  the  appearance  of  the  chain,  whether  exa- 
mined in  its  most  elevated  portion  or  on  its  Siberian  flank. 

The  width  of  the  mountain  region  may  be  variously  computed,  according  to  the 
definition  of  the  geographer.  Humboldt  places  the  average  at  twelve  to  fifteen 
French  leagues,  or  at  about  the  width  of  the  Pyrenees.  The  true  ridge,  however, 
or  Ural-tau,  whatever  local  names  may  be  given  to  it  by  the  natives  in  different 
parallels,  must  simply  be  considered  as  the  dividing  crest  which  parts  the  waters  of 
Europe  from  those  of  Asia.  But  as  throughout  a considerable  space  the  flanking 
ridges  are,  as  before  said,  insignificant,  though  in  other  parts  they  rival  the  water- 
shed itself  in  height,  it  is  not  easy  to  define  the  breadth  of  ground  which  should  be 
included  in  the  term  Ural  Mountains.  This  remark  specially  relates  to  what,  for 
our  present  purpose,  we  shall  call  the  North  Ural ; viz.  from  Petropaulosk  and  the 
most  northern  Russian  mines — from  the  point,  in  fact,  where  colonization  ceases 
northwards,  to  the  cluster  of  summits  before  alluded  to,  and  which  radiating  from 
Jurma  or  Yurma,  pass  to  the  south-west  and  south  by  Zlatahst  and  Miask. 

In  the  northernmost  part  of  this  tract,  dense  forests  and  impassable  marshes 
very  frequently  obscure  the  watershed,  which  is  diversified  solely  by  occasional 
stony  peaks,  lifting  their  heads  through  monotonous  and  silent  woodlands,  which 
would  to  this  day  have  been  peopled  by  a few  wild  Voguls  only,  had  not  the  precious 
ores  led  the  Russians  to  colonize  and  clear  them.  Yet  with  all  the  progress  which 
has  been  made,  the  only  good  carriage  road  completely  across  the  North  Ural 
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is  in  the  parallel  of  Ekaterinburg.  Two  other  transverse  roads  to  the  north  of 
that  town  are,  indeed,  practicable,  hut  they  run  for  a certain  distance  only ; the 
one  serving  as  the  line  of  communication  between  the  Imperial  Zavods  of  Kush- 
vinsk  and  Serebriansk,  to  effect  through  the  latter  a junction  with  the  Tchus- 
sovaya  river  ; the  other  passing  from  the  Zavod  of  Nij  ny  Tagilsk  by  Vissimo  Shait- 
ansk  to  Ilinsk  on  the  same  stream,  which,  from  the  point  where  it  is  navigable, 
becomes  the  medium  for  the  transport  of  the  heavy  merchandize  that  passes  from 
Siberia  into  Russia.  Still  further  to  the  north  lay  the  old  high  road  from  Perm, 
Viatka  and  Solikamsk  to  Verkhoturie,  or  that  by  which  in  earlier  days  the  Russian 
exiles  were  transported  to  Siberia,  hut  being  disused  it  has  now  relapsed  into  an 
impassable  wilderness1. 

Checked  in  our  wish  to  traverse  the  chain  by  that  line,  we  were  enabled,  through 
the  kindness  of  our  deceased  friend  the  Prince  Butera2,  to  pass  it  on  horseback  by 
a track  which  had  not  been  used  for  many  years,  and  which  leading  us  by  the 
picturesque  and  lofty  rocks  of  Katchkanar,  placed  us  in  communication  with  the 
Imperial  Zavods  on  the  east,  in  the  parallel  of  58°  north  latitude. 

Enough  has  already  been  said  of  the  impediments  in  the  North  Ural  to  rapid 
scientific  researches  ; but  our  readers,  who  have  seen  how  in  the  flat  regions  of 
Russia,  we  acquired  a knowledge  of  the  subsoil  by  interrogating  the  river  banks, 
might  naturally  ask,  Why  not  resort  to  the  same  method  in  the  mountains?  In 
truth  we  did  so,  to  as  great  an  extent  as  our  limited  time  and  the  nature  of  the 
region  would  permit ; but  a glance  at  the  Map  wall  show  howT  rarely,  in  the  absence 
of  roads,  we  could  avail  ourselves  of  such  facilities. 

Though  on  the  whole  a very  low  chain,  the  Ural  completely  plays  the  part  of 
the  Alps  and  some  great  mountains,  by  throwing  off  its  waters  to  either  flank  of  a 
central  axis  ; for  throughout  its  wdiole  range,  from  the  uncolonized  and  savage 
wilds  of  the  North  to  the  parallel  of  Orenburg,  the  “ divortia  aquarum”  are  nowdiere 
cut  through  by  any  great  transverse  fissure,  and  are  not,  therefore,  crossed  by  any 
stream.  In  the  neighbourhood  of  the  central  depression  and  to  the  south  of  Eka- 
terinburg, it  is  true,  that  in  its  upper  part,  the  Tchussovaya,  where  it  is  very  small, 
winds  obliquely  through  the  central  hills  ; and  a similar  example,  as  cited  by  Hum- 

1 A still  more  northern  route  is  marked  upon  the  Map  of  Humboldt  and  Rose,  viz.  from  Tscherdyn 
to  Petropavloslc,  hut  we  apprehend  that  it  also  is  not  passable,  except  in  winter. 

- Married  to  the  Russian  proprietress  of  these  mines,  cited  by  Baron  Humboldt  as  Countess  Polier  in 
a previous  marriage. 


STREAMS  FLOWING  ACROSS  THE  FLANKS  OF  THE  CHAIN. 


345 


boldt,  occurs  in  an  upland  valley  north-east  of  Zlataust,  which  sends  one  rivulet 
to  feed  the  Miass  upon  the  east  and  another  to  the  river  Ai  upon  the  west ; but 
these  are  mere  exceptional  streamlets,  and  are  not  navigable  by  the  smallest  boat 

or  canoe. 

Nor  can  the  Ural  or  Yaik  itself  be  said  to  cut  through  the  chain,  for  it  flows 
southwards  along  the  eastern  flank  of  the  mountains,  so  long  as  they  maintain 
their  lofty  character.  It  is  only  when  they  apparently  terminate,  by  subsiding  for 
a considerable  space  into  the  low  tracts  of  the  Kirghis,  that  this  river  finds  an 
issue  to  the  west  in  a wide  transversal  valley,  and  passing  in  which  from  Orsk  by 
Orenburg  to  the  Caspian,  it  is  prevented  from  flowing  southwards  to  the  Aral,  by 
the  high  grounds  which  in  the  broad  sense  before  stated  form  the  southern  pro- 
longation of  the  Ural  Mountains. 

We  conceive,  indeed,  that  nearly  all  transverse  gorges  by  which  rivers  escape 
across  ridges  from  one  water  basin  to  another,  are  nothing  more  than  ancient 
apertures  in  the  crust  of  the  earth  which  have  resulted  from  former  oscillations 
and  consequent  disruption  and  denudation  of  the  rocks.  For  although  cases  are 
known  in  which  the  strata  on  either  side  of  a gorge  do  not  exhibit  signs  of  un- 
conformability  or  dislocation  (and  such  may  be  cited  as  examples  of  pure  denu- 
dation only),  still  we  believe  that  even  in  such  exceptions,  the  transverse  chasm  has 
been  mainly  produced  by  a great  vibratory  movement,  giving  rise  to  a fissure,  the 
depth  and  size  of  which  has  been  augmented  by  powerful  denudation  when  the 
land  and  waters  were  changing  their  relations.  We  maintain  that  highly  inclined 
or  torrential  streams  only  can  have  made  a perceptible  impression  in  laying  open 
mountain  gorges  which  were  not  natural  fissures ; or,  in  other  words,  that  rivers, 
properly  so  called,  have  never  cut  sections  through  chains,  but  simply  flow  m chasms 
prepared  for  them.  Remarkable  examples  of  such  phenomena  are  to  be  seen  on 
the  flanks  of  every  great  mountain  chain  from  the  Alps  to  the  Andes,  and  on  a 

smaller  scale  in  numerous  parts  of  the  British  Isles'. 

But  if  the  crest  of  the  Ural  chain  be  not  rent  by  distinct  transverse  gorges,  its 
flanks  and  counter-forts,  both  on  the  east  and  west,  expose  many  such  in  which 
flow  streams,  some  of  them  navigable.  We  therefore  took  advantage  o the  ere- 
brianka  and  the  Tchussovaya  on  the  west  of  the  ridge,  and  ot  the  Issetz  and  Sosva 
on  the  east ; and  as  these  rivers  flow  respectively  from  east  to  west  and  west  to 


. See  Silurian  System,  pp.  206, 122  etpa.s-,  ««->**  •*  ^ 

tin,  on  the  Weaken,  &c,  in  the  Transactions  and  Proceeding,  ot  the  Geological  Society  of  London. 
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east,  we  were  naturally  enabled  to  read  off  upon  their  banks  the  true  relations  of 
the  strata,  on  either  side  of  the  crystalline  meridian  axis. 

In  the  northern  mining  tracts,  or  in  all  the  country  between  Ekaterinburg  and 
Bogoslofsk,  considerable  facilities  for  inquiry,  indeed,  exist  • since  they  abound  not 
only  in  good  communications  between  the  Zavods1,  but  also  in  lines  of  intercourse 
with  their  detached  mines. 

In  these  districts  all  difficulties  have,  in  truth,  vanished  before  the  perseverance 
and  energy  of  the  Russian  miners,  whose  labours  have  thinned  the  forests,  erected 
commodious  and  often  splendid  buildings,  drained  the  marshes,  filled  the  gorges 
with  lakes  (for  water  is  their  great  mining  power),  and  rendered  the  tracts  around 
their  Zavods  the  residence  of  a population  more  advanced  in  knowledge  than  any 
with  which  it  was  our  lot  to  meet  in  the  greater  part  of  the  Russian  Empire.  Yet 
in  no  work  of  geography  or  statistics  can  the  general  reader  acquire  an  adequate 
conception  of  the  highly  flourishing  condition  of  these  centres  of  industry,  each 
more  populous  and  thriving  than  many  towns  which  are  marked  on  maps  in  large 
letters  ; and  though  it  is  not  our  object  on  this  occasion  to  enter  into  economical 
details,  we  cannot  avoid  stating,  that  these  establishments,  both  Imperial  and 
private,  often  contain  many  thousand  industrious  workmen,  whose  houses  and 
essential  comforts  we  have  seldom  seen  surpassed  in  the  manufacturing  towns  of 
Europe.  When  once  the  inmate  of  these  hospitable  establishments,  the  geologist 
can  effect  with  comparative  ease  any  inquiry  which  lies  within  the  circuit  of  their 
jurisdiction  ; and  under  the  powerful  recommendations  with  which  we  travelled, 
obstacles  were  overcome,  which,  if  unprotected  travellers,  we  could  not  have 
attempted  to  face. 

The  Southern  Ural  of  our  Map,  i.  e.  all  the  mountainous  region  extending  from 
55-j0  north  latitude  to  the  parallel  of  Orenburg,  being  much  less  densely  wooded 
and  much  less  marshy  than  the  Northern  Ural,  is  necessarily  more  accessible  to 
geological  research.  Near  the  northern  end  of  this  division  of  the  chain,  lie  Miask 
on  the  east  and  Zlataust  on  the  west ; the  former  the  most  important  auriferous 
Zavod  of  the  south  ; the  latter,  as  its  name  (gold-mouth)  implies,  a debouche 
for  the  metal  into  Europe.  An  excellent  road  is  necessarily  kept  up  between 
them,  which  affords  a most  instructive  transverse  section2,  and  supplied  us  with 

1 Upon  our  Map  all  the  Zavods  are  engraved  in  a strong  character,  in  order  to  mark  their  statistical 
importance. 

3 See  PI.  III.  f.  1. 
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the  characteristic  sketch  of  the  central  crest  rocks  represented  at  the  head  of  this 
chapter.  Whilst  Ekaterinburg,  the  chief  town,  is  celebrated  for  water-works,  which 
polish  the  hard  porphyries  and  precious  stones  of  the  Ural,  Zlataust  has  become 
the  great  Imperial  workshop  of  the  chain.  Under  the  direction  of  the  able  engi- 
neer and  metallurgist  General  Anosoff,  this  establishment,  whether  for  the  supe- 
riority of  its  blades  of  damasked  steel  or  its  richly  embossed  ornaments,  may  truly 
be  called  the  Sheffield  and  Birmingham  of  Eastern  Russia. 

As  few  tracts  far  to  the  south  of  Miask  have  been  found  to  contain  productive 
gold  alluvia,  and  as  the  country,  though  rich  in  soil  and  vegetation,  is  chiefly  inha- 
bited by  poor  and  pastoral  Bashkirs,  no  strong  reasons  have  existed  for  rendering 
it  easy  of  access.  Two  practicable  routes,  howrever,  exist  across  this  southern  por- 
tion  of  the  chain  (besides  that  from  Orsk  to  Uralsk),  both  of  which  we  were 
enabled  to  follow,  through  the  obliging  arrangements  of  General  Perovski.  The 
one  called  the  starai-tract,  or  old  road,  traverses  obliquely  from  Orenburg  to 
Verch  Uralsk,  passing  by  the  plateau  of  Sakmarka  and  the  Irendyk  Hills  (here  the 
Ural-tau  or  crest) ; the  other,  the  commerzi  tract,  or  commercial  road,  in  great  part 
completed  by  orders  of  General  Perovski,  crosses  the  numerous  high  ridges  of  which 
the  western  flanks  of  the  chain  are  there  composed,  and  among  which  the  pictu- 
resque river  Belaia  threads  its  course  into  the  lower  countries  on  the  west. 

In  concluding  this  introduction  it  may  be  stated,  that  besides  making  lateral 
excursions,  we  traversed  the  Ural  Mountains  in  seven  different  parallels,  the 
geological  features  of  which  wre  have  endeavoured  to  represent  by  as  many  coloured 
sections.  Divided  into  two  parties  of  research,  and  meeting  occasionally  at  the 
chief  places  only,  we  w^ere  thus  enabled  simultaneously  to  examine  the  European 
and  Asiatic  flanks  of  the  chain,  and  accordingly  to  accomplish  nearly  as  much  in 
one  season  as  any  single  party  could  have  brought  to  light  in  two.  In  addition  to 
the  traverses  of  the  chief  ridge,  we  made  many  lateral  and  longitudinal  excursions, 
and  extended  our  travels  eastwards  as  far  as  Kaltchedansk  and  Troitsk,  in  order 
to  make  ourselves  acquainted  with  the  essential  distinctions  of  the  subsoil  of  Si- 
beria as  contrasted  with  that  of  European  Russia.  Again,  as  before  indicated,  we 
extended  our  researches  in  a subsequent  year  to  the  Timan  ridge,  a great  north- 
western appendage  of  the  chain,  hitherto  entirely  undescribed. 

But  notwithstanding  every  exertion  in  our  power,  we  are  fully  aware  that  our 
results  must  on  many  points  be  defective,  in  the  distinctions  which  ought  to 
characterize  a well-digested  geological  memoir.  We  profess,  howrever,  simply  to 
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offer  a general  sketch  of  these  mountains,  which,  imperfect  as  it  may  be  in  details, 
and  particularly  in  the  demarcation  of  the  outline  of  the  formations,  will  still,  we 
trust,  he  found  to  assign  the  chief  rocks  of  the  Ural  chain  and  Timan  ridge  to 
their  proper  places  in  the  geological  series. 

Provided  with  the  useful  geographical  map  compiled  by  Humboldt  and  Rose, 
it  was  at  first  our  intention  not  to  attempt  any  other  definition  of  the  Ural  than 
that  which  is  given  in  our  general  geological  map  of  Russia  (PI.  VI.).  The  Imperial 
countenance  with  which  we  were  favoured,  led,  however,  to  the  acquisition  of  some 
geographical  data  with  which  our  precursors  were  not  furnished,  and  we,  therefore, 
caused  a separate  map  to  be  prepared  of  all  the  Uralian  regions  from  the  north  of 
Bogoslofsk  to  the  south  of  Orenburg,  which  we  have  endeavoured,  however  im- 
perfectly, to  colour  geologically1  (PI.  VII.). 

In  the  following  descriptions,  therefore,  the  reader  will  do  well  to  consult  both 
the  general  map,  in  which  the  Ural  forms  the  eastern  boundary,  and  also  the  de- 
tailed map  in  which  the  relative  positions  of  places  can  be  better  traced,  rhe 
geographical  materials  for  the  construction  of  the  latter  are  chiefly  derived  from 
the  Prussian  map,  and  on  it  we  have  inserted  the  knowledge  we  obtained  from 
local  surveys  of  Russian  officers  at  the  Zavocls  of  Bogoslofsk,  Ekaterinburg  and 
Zlataust,  as  well  as  what  we  could  derive  from  the  writings  of  Helmersen,  Hoff- 
man, Humboldt,  &c.  The  chief  additions,  however,  in  our  map  appear  in  the 
southern  divisions  of  the  chain,  and  are  taken  from  original  field  sketches  exe- 
cuted by  the  staff  under  the  orders  of  General  Perovski,  late  Governor- general  of 
Orenburg,  and  kindly  presented  to  us  by  that  distinguished  officer.  Lastly,  the 
coloured  sections  which  we  have  prepared  (Plates  II.,  III.,  IV.  and  V.),  may, 
we  trust,  explain  better  than  pages  of  writing,  the  dominant  structure  of  the  Ural 
Mountains,  as  seen  in  a number  of  parallels  throughout  nine  degrees  of  latitude. 
With  due  attention,  therefore,  to  these  coloured  sections,  and  an  occasional  glance 

' Both  maps  have  been  prepared  in  London  by  Mr.  Arrowsmith,  under  the  direction  of  Mr.  Murchison, 
who  has  published  the  larger  one  in  the  last  volume  of  the  Royal  Geographical  Society.  The  original  map 
of  the  South  Ural,  as  compiled  by  order  of  General  Perovski,  from  the  surveys  of  the  Russian  staff  under 
General  Rakosofski,  and  now  deposited  in  the  Apartments  of  the  Royal  Geographical  Society,  is  a work 
highly  creditable  to  the  officers,  who  prepared  it  from  their  field  sketches.  Ihe  last  corrections  of  the 
Map,  PI.  VII.  are  taken  from  the  labours  of  Mr.  J.  Khanikoff,  who  is  preparing  a Russian  map  of  these 
territories,  and  we  refer  with  pleasure  to  a new  geographical  memoir  by  him  upon  the  Southern  Ural 
and  adjacent  regions,  which  Mr.  Murchison  has  communicated  to  the  Royal  Geographical  Society  of 
London. 


CHARACTER  OF  OUR  DESCRIPTIONS. 


349 


at  the  maps,  woodcuts  and  scenic  sketches  which  are  annexed,  we  hope  that  the 
following  explanations  may  be  considered  adequate  to  the  sole  object  we  have  in 
view,  a general  acquaintance  with  the  age  and  relations  of  the  masses  composing 
these  mountains,  and  the  mutations  they  have  undergone.  M/e  beg,  therefore,  that 
our  efforts  may  simply  be  viewed,  as  a continuation  and  extension  of  the  important 
researches  of  Humboldt,  Rose  and  Helmersen,  to  whose  views  of  metamorphism 
and  mineral  structure  we  seek  to  add  a few  clear,  general  geological  results. 

We  were  for  some  time  undecided  as  to  the  plan  we  should  adopt  in  describing 
the  Uial.  If,  indeed,  we  had  simply  transcribed  and  enlarged  our  notes  made  upon 
the  spot,  we  might  have  rendered  the  work  more  lively  and  palatable  to  most 
readers,  but  this  was  felt  to  be  inconsistent  with  the  method  pursued  in  other  parts 
of  the  volume,  though  after  all  we  have  imparted  much  more  of  the  character  of 
a personal  narrative  to  the  chapters  upon  the  Ural,  than  to  those  which  relate 
to  Russia  in  Europe.  In  one  respect  we  regret  that  our  journals  have  not  been 
fully  printed ; for  they  are  replete  with  heartfelt  expressions  of  gratitude  to  our 
kind  friends  of  these  mountains,  of  whom  we  may  truly  say,  that  they  generously 
and  hospitably  carried  out  the  wishes  of  their  Emperor,  in  His  Majesty’s  desire 
to  foster  and  advance  geological  science. 


CHAPTER  XV. 


NORTH  URAL  OF  THE  MINERS. 

General  View  of  the  Geological  Structure  of  the  Ural. — First  transverse  Section  of  the 
Ural  Mountains  and  their  Dependencies,  by  the  Route  from  Perm  to  Ekaterinburg , 
with  an  Account  of  the  Eruptive  Phenomena  and  Mineral  Springs  of  Nijny  Sergiefsk. 
— Continuation  of  the  transverse  Section  along  the  Banks  of  the  Issetz,  from  Eka- 
terinburg to  Kaltcliedansk  in  Siberia. — Sketch  of  the  region  North  of  Ekaterinburg . 
— Character  of  the  Rocks  around  the  Zavods  of  Neviansk  and  Nijny  Tagilsk. 

rI  HE  Ural  Mountains  have  long  been  known  to  be  made  up  of  crystalline  and 
slaty  rocks,  replete  with  ores  and  simple  minerals,  but  their  chief  component  parts 
have  not  yet  been  sufficiently  defined,  as  consisting  of  certain  sedimentary  pa- 
laeozoic strata,  which  have,  to  a great  extent,  been  metamorphosed  by  the 
agency  of  intrusive  or  eruptive  rocks.  From  the  presence  of  organic  remains 
traceable  at  intervals  along  both  flanks,  and  even  close  to  the  axis  of  this  chain, 
we  have,  indeed,  convinced  ourselves,  that  some  of  their  central  ridges,  whether 
in  the  garb  of  chloritic,  talcose,  micaceous  or  quartzose  rocks,  are  scarcely,  if 
ever,  of  higher  antiquity  than  the  unsolidified  Lower  Silurian  shale  on  which  St. 
Petersburg  is  built,  whilst  others,  sometimes  also  in  a crystalline  state,  are  of  the 
Devonian  and  Carboniferous  age.  But  though  we  saw  abundant  proofs  of  the 
presence  of  unaltered  paleeozoic  strata  in  some  spots,  and  of  their  metamorphism 
in  others,  it  was  obviously  impossible  without  much  more  continuous  labour 
than  we  could  bestow  on  their  examination,  to  separate  the  formations  as  distinctly 
from  each  other,  as  in  the  flat  and  undisturbed  regions  of  Russia  : nor  could  we 
trace  with  accuracy  the  outlines  of  every  mass,  which  fossiliferous  in  one  part 
of  its  range,  in  another  is  either  cut  off  by  some  outburst  of  eruptive  matter,  or 
has  through  subterranean  agency  assumed  a peculiar  lithological  aspect.  Yet 
whilst  the  axis  of  these  mountains,  and  the  greater  part  of  their  eastern  sides, 
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are  in  such  a broken  and  mineralized  condition,  that  the  age  and  nature  of  the  strata 
can  be  recognized  at  intervals  only,  we  have  but  to  descend  to  their  western  or 
European  slopes,  to  learn  how  very  distinctly  they  regain  their  depositary  character 
and  graduate  upwards  into  well-recognized  Devonian,  Carboniferous,  and  Permian 
deposits.  In  fact,  by  travelling  from  the  mountains,  to  the  comparatively  low 
grounds  in  the  governments  of  Perm  and  Orenburg  on  the  west,  whether  along  the 
banks  of  the  Tchussovaya  or  Bielaia  rivers,  or  even  by  some  of  the  roads,  any 
practised  geologist  may  satisfy  himself,  that  notwithstanding  numerous  contortions 
and  even  inversions  towards  the  axis  of  the  chain,  the  lower  palaeozoic  strata  (Silu- 
rian and  Devonian)  are  eventually  overlaid  by  carboniferous,  and  the  latter  by 
Permian  deposits.  Still  more  beautiful  examples  of  the  development  of  the  oldest 
of  these  palaeozoic  rocks  will  be  made  apparent,  when  we  come  to  explain  the 
structure  of  the  more  northern  or  Ai'ctic  Ural. 

From  our  previous  pages  (pp.  137—168  et  seq .)  the  reader  will  have  gathered, 
that  the  Ural  chain,  must  have  been  to  some  extent  elevated  into  dry  land  at 
a very  early  period,  or  immediately  after  the  formation  of  the  carboniferous  lime- 
stone ; for  it  has  been  shown,  that  the  Permian  accumulations  of  the  adjacent 
lower  country  are,  to  a great  extent,  made  up  of  the  debris  of  the  older  Uralian 
rocks,  that  they  contain  fossil  vegetables  which  must  have  grown  on  these 
mountains,  and  also  have  derived  their  singular  cupriferous  character,  either  from 
mineral  springs  connected  with  the  metamorphism  of  the  Ural,  or  from  the 
wearing  away  or  destruction  of  the  numei’ous  masses  of  copper  ore  which  were 
formed  in  that  chain  at  a period  of  high  antiquity. 

Whilst  the  features  of  the  western  slopes  of  the  chain  thus  enable  us  to  connect 
the  obscurer  masses  of  the  Ural  with  unequivocal  and  well-known  sti'ata,  whose 
position  is  established,  the  Siberian  flank,  on  the  contrai’y,  exhibits  no  such  clear- 
ness of  order  : even  there,  however,  we  were  enabled  to  decipher  a disjointed  suc- 
cession, from  Silurian  to  carboniferous  strata,  though  at  rare  intervals  only,  and 
amid  occasional  deviations  from  natural  sequence.  Instead  of  occupying  con- 
tinuous zones,  as  on  the  west,  the  strata  containing  organic  remains  on  the  Asiatic 
side  of  the  crest,  are  alone  traceable  at  wide  intervals,  their  fragments  being  cut  off 
by  and  almost  buried  under  bands  of  eruptive  and  crystalline  character,  which 
running  from  north  to  south  and  parallel  to  the  chief  chain,  coriugate  and  em- 
bellish the  surface  by  numerous  asperities  of  outline.  (See  the  Maps,  PI.  VI. 
and  VII.) 
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ANCIENT  ELEVATION  OF  SIBERIA  ABOVE  THE  WATERS. 


It  is  on  this  eastern  flank,  where  eruptive  agency  has  been  so  active,  that  with 
rare  exceptions,  all  the  richest  metalliferous  ores  are  to  be  seen,  whether  occurring 
in  veins,  masses  or  deposits,  the  gold  alluvia  being  found  in  the  depressions  between 
the  elevations  or  on  their  flanks. 

The  low  region  of  Siberia  into  which  these  folds  or  corrugations  pass,  is  to 
a great  extent  occupied  by  granitic  rocks  With  very  limited  exceptions,  true 
granites  seem  never  to  enter  into  the  higher  portions  of  the  Ural,  the  culminating 
points  of  which  generally  consist  of  altered  palaeozoic  strata,  usually  in  the  state  of 
quartzose  and  chloritic  rocks,  sometimes  as  mica  schists,  with  saccharoid  marble  ; 
wThilst  promontories  of  greenstone,  porphyry,  and  sienite  indenting  and  breaking- 
in,  as  it  -were,  upon  the  central  and  subcrystalline  ridge,  often  constitute  the 
highest  peaks. 

Notwithstanding,  however,  the  striking  contrast  which  is  presented  by  the  oppo- 
site sides  of  the  Ural  chain,  we  convinced  ourselves  that  in  the  earlier  periods,  there 
had  taken  place  all  over  this  region,  and  probably  extending  far  into  Siberia,  a 
deposition  of  Silurian,  Devonian,  and  Carboniferous  strata,  which  by  the  linear 
outbursts  of  granitic  rocks  on  some  lines,  and  of  porphyries  and  greenstones  on 
others,  in  lines  from  north  to  south,  were  thrown  up  into  and  formed  this  chain, 
anterior  to  the  accumulation  of  the  Permian  deposits.  As  the  latter  have  not  been 
observed  on  its  eastern  flank,  we  may  he  permitted  to  surmise,  that  in  those  early 
periods  a large  portion  of  Siberia  adjacent  to  the  Ural,  was  also  raised  from  be- 
neath the  sea,  and  put  without  the  reach  of  these  waters,  under  which  the  copper 
sands  and  their  associated  marine  animals  were  accumulated. 

On  its  western  flank  Jurassic  rocks  occur  abundantly  towards  the  northern  and 
southern  extremities  of  this  chain,  but  as  on  its  eastern  flank  true  Jurassic  strata 
occur  in  northern  and  southern  patches  only,  and  there  is  scarcely  a trace  of  them 
in  the  intermediate  country,  nor,  indeed,  of  any  beds  of  secondary  age  throughout 
many  degrees  of  latitude,  we  may  infer  that,  at  all  events,  a very  large  region  of 
Siberia  (including  that  portion  of  the  eastern  flank  of  the  Ural)  was  not  subjected 
to  marine  deposits  during  the  long  interval  which  elapsed  between  the  formation 
of  the  carboniferous  limestone  and  the  accumulation  of  certain  tertiary  deposits  of 
which  we  shall  presently  speak.  In  short,  wre  hope  to  show,  that  there  is  no  evi- 
dence to  gainsay  the  hypothesis,  that  during  the  greater  part  of  the  secondary 
period,  and  afterwards  during  a long  tertiary  epoch,  a very  large  region  of  Siberia 
may  have  been  a continental  mass  far  above  the  -waters.  To  this  point  we  shall 
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necessarily  again  refer,  when  we  come  to  treat  of  the  tracts  inhabited  by  the  lost 
races  of  quadrupeds. 

After  this  short  view  of  the  general  nature  of  the  chain,  we  will  now  lay  before 
our  readers  a series  of  descriptions  of  transverse  sections  which  we  made  across 
it  in  various  parallels  of  latitude.  These  descriptions  will,  indeed,  follow7  pretty 
much  in  the  order  in  which  we  travelled,  and  by  attention  to  the  coloured  sections 
(Plates  II.,  III.  and  IV.),  we  trust  that  our  readers  will  perfectly  comprehend  our 
general  viewTs.  But  although  the  description  of  the  sections  will  sufficiently  explain 
the  leading  geological  features,  there  is  one  phsenomenon  on  which  we  must  after- 
wards dwell  separately,  viz.  the  nature  of  the  gold  alluvia  ; both  to  show  that  such 
accumulations  wTere  formed  in  one  of  the  most  recent  periods  of  change  wdiich  the 
earth’s  surface  has  undergone,  and  also  to  connect  it  with  the  destruction  ol  the 
large  Mammalia,  at  a time  when  our  continents  were  beginning  to  assume  their 
present  form. 

We  need  not  say  that  those  who  seek  for  detailed  lithological  distinctions  and 
elaborate  descriptions  of  mineral  structure  will  not  find  any  such  in  our  pages  : on 
such  points  it  is  alone  necessary  to  refer  to  the  lucid  writings  of  M.  Gustaf  Rose1. 

General  Section  across  the  Ural  by  the  route  from  Perm  to  Elcaterinburg , with  an 
account  of  the  eruptive  Roclcs  and  Mineral  Springs  of  Nijny  Serginsk  (PI.  II.  fig.  1.). 
— It  has  been  previously  shown  that  the  Permian  strata,  occupying  the  regions 
watered  by  the  Kama  and  its  tributary  the  Sylva,  swreep  over  large  low7  tracts  at 
the  western  slopes  of  the  Ural  Mountains,  from  whence  many  of  their  component 
parts  have  been  derived  (p.  168).  Extending  to  Kongur,  these  red  and  cupriferous 
deposits  becoming  highly  gypsiferous,  are  lost  under  an  extensive  cover  of  black 
earth  between  Kongur  and  the  post-house  of  Morgunnof.  Thence  to  the  station 
Zlataustsk  the  base  of  the  country  is  calcareous,  exhibiting  here  and  there,  parti- 
cularly in  the  environs  of  Saksomsk2,  cavernous,  white  and  yellow,  dolomitic 
limestone  forming  low7  hills,  which,  from  the  few  remains  detected  in  it,  and  more 
particularly  by  subsequent  examination  of  its  southern  prolongation  near  Krasno 
Ufimsk,  we  considered  to  be  carboniferous  . 

- Reise  nacli  den,  Ural,  dem  Altai  und  dem  Kaspischen  Meere  von  A.  von  Humboldt,  G.  Ehrenberg 

und  G.  Rose.  Berlin,  1837  and  1842. 

9 An  iron-work  of  M.  Alex.  Demidoff. 

s The  heat  was  intense  as  we  passed  this  tract,  our  thermometer  in  the  shade  of  the  carriage,  even 
when  exposed  to  the  rapid  current  of  air,  being  from  94°  to  99°  Fahrenheit.  Late  in  the  evening  it  fell 
to  88°,  and  at  sunrise  was  69°.— June  12,  1841. 
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To  the  east  of  Zlataustsk  the  carboniferous  limestone  disappears  under  certain 
flagstones  and  grits  occasionally  calcareous,  the  extension,  as  we  believe,  of  those 
of  Artinsk  (p.  127  et  seq.),  which  give  quite  a different  aspect  to  the  country. 
Woodlands  and  wilds  there  take  the  place  of  arable  and  pastoral  undulations,  and 
a heavy  clay  for  the  most  part  occupies  the  surface.  On  emerging  from  these 
woodlands  the  advanced  posts  of  the  Ural  which  begin  to  show  themselves, 
nowhere  present  a bolder  feature  than  the  Surrey  hills  as  viewed  from  the  valley 
of  the  Thames. 

At  this  point,  or  near  the  post-house  of  Altschitska,  commences  the  coloured 
section  (PI.  II.  fig.  1.).  Hence  to  Yallim,  soft  yellowish  sandstones  predominate, 
and  upon  the  banks  of  a small  stream  they  contain  casts  of  Calamites  and  alter- 
nate with  layers  of  argillaceous  schist,  which  occur  both  in  thin  beds  and  also  in 
oblate  spheroidal  forms.  These  strata  have  the  aspect  of  carboniferous  deposits, 
and  they  unquestionably  overlie  the  true  Carboniferous  limestone.  Allusion  has 
already  been  made  to  strata  probably  approaching  to  those  in  age  on  the  banks  of 
the  Tchussovaya,  and  we  shall  afterwards  have  to  speak  of  them  on  the  western 
flank  of  the  Arctic  Ural.  In  approaching  Bissersk  they  incline  15°  to  20°  to  the 
east,  and  containing  plants  (including  ferns),  become  somewhat  calcareous, their 
lamination  being  marked  by  plates  of  yellow  mica. 

In  this  parallel  the  hilly  wooded  character  more  distinctly  sets  on,  and  the  tract 
diversified  by  rivulets  and  pools  of  water,  having  somewhat  the  aspect  of  the  Lower 
Jura1,  may  be  viewed  as  the  first  appanage  of  the  Ural  chain2.  At  Bissersk 
the  carbonaceous  sands  and  grits  are  partially  obscured  by  loose  sand  and  clay, 

' We  could  not  learn  that  any  Russian  nobleman  or  country  gentleman  ever  resides  on  his  property 
in  this  very  pretty  tract.  In  fact,  the  whole  of  the  Casino  or  club  of  the  nobles  at  Perm  was  placed  at 
our  disposal  by  the  kind  and  hospitable  governor  M.  Ogaref,  and  we  learnt  that  in  all  his  vast  govern- 
ment (as  large  as  the  kingdom  of  France)  three  or  four  noble  proprietors  only  were  ever  resident. 

2 Humboldt  has  the  following  excellent  observation  when  speaking  of  this  very  point  on  the  western 
flank  of  the  Ural : — “ Comme  presque  partout  les  chaines  de  montagnes  s’elevent  sur  un  terrain  deja 
bombe,  ct  que  des  contreforts  plus  ou  moins  etcudus  marquent  1’etendue  laterale  des  soulevemens,  il 
n’est  pas  facile  de  circonscrire  l’area  des  montagnes  et  des  plaines.  Cette  difficult^  augmente  lorsque, 
comme  dans  l’Oural,  la  chaine  n’est  elevee  a de  grandes  distances  que  de  3 a 4 cents  toises  de  hauteur, 
et  que  loin  de  former  toujours  une  digue  rocheuse,  elle  se  presente  plutot  comme  un  aggroupement  de 
montagnes  et  de  hauts  plateaux  disposes  dans  la  direction  d’un  meridien.  Comment,  par  exemple,  fixer 
les  points  oil  commence  et  ou  finit  l’Oural  dans  la  route  qui  conduit  de  Perm  et  de  Kongour,  celebre  par 
ses  cavernes  de  gypse,  par  Catlierinenbourg  a Tobolsk ; on  est  incertain  si  ce  sont  les  changemens  si 
lents  de  niveau  qui  doivent  decider  la  question,  ou  s'il  ne  faut  pas  ajouter  la  consideration  de  la  nature  de 
la  rvche  aux  considerations  relatives  au  relief." — Asie  Centrale,  vol.  i.  p.  451. 
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but  at  Mayaskaya  and  Klinofskaya  Gora,  between  that  place  and  Klenofsk,  the 
beds  rise  into  rapidly  undulating  hills,  the  last-mentioned  or  culminating  point 
being  (according  to  Humboldt)  about  1062  English  feet  above  the  sea.  In  these 
hills  the  same  basis  of  gray  calcareous  psammite  or  grit  with  plants,  is  diversified 
by  containing  numerous  pebbles  from  the  size  of  nuts  to  that  of  fists,  consisting 
of  porphyry,  quartz,  felspar,  Lydian-stone  or  altered  slate,  and  occasionally  wfith 
fragments  of  the  palaeozoic  limestones  of  the  Ural,  in  which  the  fossils  are  still 
visible.  These  strata,  sometimes  horizontal  and  very  thick-bedded,  seem  to  fold 
gently  over  with  the  outline  of  the  ground.  From  sections  hereafter  to  be  adduced 
from  other  parallels,  there  is,  indeed,  no  doubt,  that  the  carbonaceous  beds  with 
plants  and  pebbles  are  clearly  separated  in  all  the  region  of  the  Ural,  from  the  in- 
ferior carboniferous  limestone  properly  so  called,  to  which  they  are  in  fact  uncon- 
formable  ; and  if  they  are  also  to  be  considered  of  the  carboniferous  age,  it  must  be 
admitted,  that  great  elevations  and  dislocations  of  this  chain  took  place  during  the 
formation  of  sediments  which  in  other  parts  of  Europe  constitute  the  carboniferous 
system. 

The  height  of  these  hills  increases  as  you  advance  from  west  to  east ; for  the  hill 
of  Berosovskaya  Gora,  between  Klinofsk  and  Kirghishansk,  is  (according  to  Hum- 
boldt) 1230  feet  above  the  sea.  It  is  from  that  hill,  west  of  Klinofsk,  that  the  best 
view  of  the  central  or  Ural  ridge  is  obtained,  and  although  of  slight  altitude  in 
comparison  with  other  mountain  chains,  the  intermediate  succession  of  wooded 
parallel  valleys  and  lower  hills,  terminated  by  a long  and  slightly  broken  ridge  of 
rocks,  embodies  a vista  by  no  means  unpicturesque. 

In  the  hills  east  of  Kirghishansk  the  grits  and  conglomerates  above  described 
(which  with  the  exception  of  the  plants  much  resemble  the  tertiary  nagelflue  ot 
Switzerland)  are  succeeded  by  whitish,  hard  and  brittle,  highly  ferriferous  sand- 
stones, not  unlike  some  varieties  of  the  millstone  grit  of  England  (see  Sectiou, 
PI  II.  fig.  1.).  These  beds  dip  rapidly  both  to  the  east  and  west,  and,  as  we 
soon  ascertained,  are  upon  the  outermost  lines  of  eruption  of  the  Ural  in  this 
latitude.  Towards  the  station  of  Grobovo  great  accumulations  of  very  finely 
shivered,  crystalline  limestone  are  accumulated  in  the  valleys,  and  in  the  bed  of  the 
little  rivulet,  three  versts  west  of  that  station,  we  found  strata  of  compact,  yellow 
limestone,  alternating  with  others  of  dark  indigo  colour,  which  containing  Pro- 
ductus  gigas,  Orthis  arachnoides  and  Encrinites,  left  no  doubt  in  our  minds,  that 
the  rock  is  truly  of  the  carboniferous  age. 
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These  beds,  sharply  inclined  to  the  east  and  by  north,  seemed  also  to  participate, 
like  those  of  Kirghishansk,  in  some  movements  dependent  on  eruptive  forces,  and 
having  heard  that  the  mineral  springs  of  Nijny  Serginsk  were  situated  at  one  stage 
only  to  the  south  of  the  great  route,  we  at  once  deflected  from  it  to  examine  the 
rocks  in  their  vicinity. 

Mineral  Springs  and  eruptive  Rocks  of  Nijny  Serginsk. — Having  repeatedly  had 
opportunities,  both  in  the  Silurian  region  of  England,  in  the  Rhenish  provinces, 
and  other  parts  of  Europe,  of  proving,  that  mineral  springs  frequently  rise  to  the 
surface  at  those  points  where  rocks  of  igneous  or  plutonic  origin  have  pierced 
through  sedimentary  deposits,  our  drive  over  rich  but  wild  fields  and  pastures 
along  one  of  the  longitudinal  valleys  to  the  west  of  the  chain,  to  the  Zavod  or 
mining  establishments  of  Nijny  Serginsk1,  was  made  in  the  full  conviction,  that 
both  the  origin  of  the  wells  and  the  dislocations  we  had  seen  on  the  sides  of  the 
high  road  (one  of  the  first  marked  disturbances  of  the  subsoil  met  with  between 
that  spot  and  St.  Petersburgh)  would  be  similarly  explained.  We  were  not  disap- 
pointed. In  the  environs  of  Nijny  Serginsk  many  of  the  greater  phasnomena 
which  we  afterwards  witnessed  in  the  chief  ridge  of  the  Ural,  are  clearly  exhibited 
on  a small  scale ; and  as  epitomes  are  more  easily  comprehended  than  extended 
and  discursive  statements,  we  will,  for  the  present,  interrupt  the  narrative  of  the 
first  long  transverse  section  of  the  Ural  chain  with  the  following  short  illustration. 

The  flourishing  iron-works  of  Nijny  Serginsk  are  situated  on  the  river  Sirga, 
by  the  barring  up  of  which,  an  artificial  lake  about  six  versts  long  and  one  verst 
wide,  is  made  to  fill  the  lower  part  of  one  of  the  numerous  wooded  valleys,  recently 
purchased  from  the  former  Bashkir  inhabitants,  and  as  yet  only  partially  re- 
claimed. By  the  aid  of  this  water-power,  as  in  other  parts  of  the  Ural,  wealth  and 
comfort  are  here  diffused  through  an  increasing  and  prosperous  community. 

To  the  south  of  the  chief  Zavod  are  thick-bedded,  quartzose  and  highly  altered 
sandstones,  occasionally  quartzose  rock,  but  still  regularly  bedded  and  alternating 
with  schists.  These  masses  strike  north-north-east,  south-south-west,  and  dip  25° 
east-south-east.  They  are  evidently  a part  of  the  same  series  of  strata  seen  on 
the  high  road  in  the  valley  near  Kirghishansk.  At  the  north  end  of  the  village 

1 The  ground  around  this  Zavod  was  bought  from  the  Bashkirs  by  one  of  the  Demidoff  family,  and 
sold  to  the  brothers  Gubin  of  Moscow.  The  population  of  Nijny  Serginsk  is  2609,  that  of  the  adja- 
cent establishment  of  Alig.sk  450.  They  are  both  iron- works,  are  admirably  managed,  and  the  workmen 
and  their  families  most  comfortably  lodged,  well-fed  and  neatly  dressed. 
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they  pass,  however,  into  amorphous  masses  of  quartz  rock,  in  which  nearly  all 
traces  of  bedding  are  obliterated,  whilst  points  of  intrusive  greenstone  appear  at 
intervals. 

He  who  disbelieves  in  the  theory  of  metamorpliism  may  here  be  convinced  of  its 
truth.  In  the  short  space  of  a mile,  since  he  can  walk  upon  the  edges  of  the  partially 
altered  beds  of  grit  and  schist,  until  he  finds  them  converted  into  amorphous  quartz 
rock,  in  contact  with  highly  crystalline  greenstone,  a rock  which,  from  its  com- 
position and  from  the  part  it  plays  in  all  parts  of  the  world,  is  now  admitted  to  be 
of  igneous  and  intrusive  character. 

We  came  to  the  conclusion,  that  this  sandstone  and  quartz  rock  are  of  the  age  of 
the  millstone  grit,  because  certain  limestones  which  rise  up  behind  them  are  clearly 
referable  to  the  carboniferous  limestone.  In  the  environs  of  this  Zavod  we  could 
not,  it  is  true,  discover  any  clearly  definable  organic  remains,  so  very  much  had  the 
rock  been  altered  ; but  the  strata  having  a persistent  strike  from  south-south-west 
to  north-north-east,  we  observed  that  in  following  the  same  calcareous  courses 
from  Nijny  Serginsk  to  the  north,  they  became  less  altered,  and  regaining  in  a few 
miles  the  character  they  present  upon  the  high  road  near  Grobovo,  contained  many 
carboniferous  fossils  ( Bellerophon , Pecten,  Cyathophyllum,  &c.).  By  tracing  these 
calcareous  fossiliferous  masses  to  the  south-south-west  or  towards  the  points  of 
eruptive  matter,  the  changes  are  most  marked.  In  the  quarries  where  the  lime- 
stone is  extracted  as  a flux  for  the  iron  ores,  it  is  first  found  to  become  highly  fetid, 
veined  and  heavy,  and  next  it  is  thrown  over  in  arches  and  domes,  the  angles  of 
inclination  varying  at  every  step.  In  this  condition,  though  the  rude  outline 
of  organic  bodies  is  discernible,  no  distinct  forms  can  be  traced.  Passing  on  to 
the  south  of  Nijny  Serginsk,  the  limestone,  in  a metamorphic  amorphous  state, 
rises  abruptly  into  a low  ridge  which  presents  a rude  escarpment  to  the  river  Sirga, 
from  the  base  of  which  the  mineral  spring  issues. 

A close  analysis  of  mineral  waters  formed  no  part  of  our  scheme,  and  we  there- 
fore contented  ourselves  with  tasting  the  spring,  which  is  very  copious,  and  much 
resembles  that  of  Harrowgate  in  Yorkshire,  being  equally,  we  believe,  saturated  with 
sulphuretted  hydrogen.  The  chief  geological  interest,  however,  consists  in  the 
fact,  that  whilst  the  limestone  from  which  the  spring  issues  is  a highly  crystalline 
amorphous  mass,  in  which  all  traces  of  bedding  and  fossils  have  disappeared,  and 
angular  joints  and  rifts  pass  through  it  in  all  directions,  hills  of  porphyry  and 
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greenstone  rise  up  beyond  and  almost  encompass  this  altered  rock,  as  represented 
in  this  woodcut. 


Having  thus  we  hope  clearly  explained  the  causes  of  the  dislocation  on  the 
high  road,  which  have  been  produced  upon  a line  of  eruption  from  south-south- 
west to  north-north-east,  or  parallel  to  the  adjacent  portion  of  the  Ural,  we  may 
now  return  to  the  main  section  across  the  chain,  merely  stating  by  the  way,  that 
we  traced  for  some  distance  westward  or  down  the  affluents  of  the  Ufa.  a pebbly 
calcareous  grit  with  plants,  similar  to  that  which  has  been  described  on  the 
high  road  from  Perm  to  Ekaterinburg,  and  that  we  found  it  to  overlie  the  car- 
boniferous rocks  of  this  tract1.  We  may  also  mention,  that  already  the  difficulties 
of  making  any  traverses  of  the  Ural  except  by  practised  roads  became  apparent ; 
for  upon  expressing  a desire  to  travel  on  horseback  or  on  foot  across  the  Ural 
from  this  point  to  Ekaterinburg,  distant  in  a straight  line  little  more  than  sixty 
versts,  we  were  informed  by  the  manager  ot  the  Zavod  that  no  Russian  ever  at- 
tempted it,  and  that  hy  no  effort  could  we  accomplish  it. 

Section  across  the  Ural  resumed. — To  the  east  of  Grobovo,  the  road  runs  in  one  of 
the  lateral  depressions,  and  little  stony  matter  is  to  be  seen.  The  absence  of  all  coarse 
detritus  is,  however,  a phenomenon  which  cannot  but  surprise  every  geologist 

1 In  a journey  made  by  Count  Keyserling,  subsequent  to  that  which  we  now  describe,  many  fossils 
were  collected  which  throw  the  clearest  light  on  the  age  of  the  grits  of  Artinsk.  See  ante,  p.  128,  where 
we  describe  a section,  including  an  undulation  of  Devonian  rocks,  from  Nijny  Serginsk  to  Sarana. 
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accustomed  to  other  mountain  chains,  for  he  has  now  absolutely  reached  the  foot 
of  the  central  ridge  of  the  Ural,  in  which  there  are  many  lofty  peaks,  and  yet  not  a 
single  far-transported  block  can  be  detected. 

At  Tcheremtsal,  twelve  versts  east  of  Grobovo,  the  rocks  are  found  to  have  par- 
ticipated in  the  altered  character  of  the  chain  ; for  the  low  counterfort  between 
this  station  and  the  river  Tchussovaya  is  composed  of  shivery,  slaty,  crystalline 
limestone,  in  which  no  stratification  is  apparent.  This  stream,  so  useful  in  trans- 
porting ores  and  merchandise  from  the  Ural  and  Siberia  to  the  Kama,  and  thence 
to  the  Volga,  becomes  navigable  near  the  point  where  it  is  traversed  by  the  road 
(north  of  Bilimbayevsk) . As  stated  in  the  introductory  pages,  it  is  one  of  the 
only  rivers  of  the  chain  with  which  we  are  acquainted,  which  in  its  origin  seems  to 
flow  through  the  central  ridge.  The  rocks,  amid  a depression  of  which  it  winds 
obliquely  from  the  uplands,  are  evidently  a fair  sample  of  the  structure  of  the  axis 
in  this  parallel. 

Facilitating  our  examination  on  every  point  by  his  admirable  and  clear  arrange- 
ments, General  Tcheffkine,  the  chief  of  the  staff  of  the  School  of  Mines,  had 
directed  Captain  Karpinski  to  survey  the  banks  in  this  upper  part  of  the  Tchus- 
sovaya previous  to  our  arrival,  and  this  able  engineer  showed  us  the  specimens  of 
each  hand  of  rock  on  our  arrival  at  Ekaterinburg.  This  proved  the  more  interest- 
ing to  us,  as  the  high  road  over  the  ridge  offers  very  little  of  interest.  Proceeding 
from  the  sources  of  the  river,  these  rocks  consist,  according  to  Karpinski,  of— 

1.  Bosses  or  bands  of  granite,  the  direction  of  which  is  from  south-south-east  to  north-north-west.  2.  A 
broad  band  of  schistose  chloride  rocks,  separated  from  the  granite  by  porphyritic  hornstone.  3.  Va- 
rieties of  schistose,  slaty,  porphyritic  felspar  rocks  with  serpentine.  4.  Gneisose  and  mrcaceous 
schists.  5.  Quartz  rocks  and  grits ; on  the  rivulet  Kurganova  associated  with  iron  ores,  an  a 
Makarova  with  kidney  iron  ores  (hematite),  and  decomposed  felspar.  6.  Black,  shivery,  pyntous, 
slaty  schist,  f.  Whitish-grey  and  greenish,  granitoid  greenstone  (syenite) . 8.  Chloride  and  quaitzose 

rocks  with  vein  stones.  The  preceding  rocks  are  found  in  the  course  of  the  stream  from  south-east  to 
north-west.  9-  Marble  in  contact  with  and  in  proximity  to  greenstone.  This  rock  is  seen  near  the 
noint  where  the  river  first  turns  to  the  north  and  west.  10.  Serpentinous  schist  and  finely  laminated 
chloride  schist  and  sandy  grauwacke  schist,  not  unlike  many  Silurian  or  Devonian  beds.  11.  Talcose 


Th "wards  to  Bilimbayevsk  before  alluded  ...  on  ft.  high  road,  and  from  the  above 
suocs.ioo  therefore,  the  reader  may  apprehend  the  ua.ur.  of  .he  whole  uucl.us  of  ft..  part  of  th, 
Ural,  which  cannot  be  well  seen  without  following  the  gorge  of  the  Tchussovaya. 


Having  thus  learned,  that  no  strata  with  organic  remains  were  visible  near  the 
axis  but  that  all  the  limestone,  sandstone  and  schists  there  associated  with  the 
greenstone,  porphyry  and  other  igneous  rocks,  were  highly  altered  and  crystalline, 

i)  A Z 
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we  resolved  to  complete  our  survey  by  descending  the  Tchussovaya  from  near  the 
spot  where  it  becomes  navigable,  and  where  the  sedimentary  rocks,  receding  from 
the  great  lines  of  eruption  of  the  Ural,  resume  their  ordinary  characters. 

As  this  examination  of  the  banks  of  the  Tchussovaya  was,  however,  connected 
with  a traverse  of  the  Ural  on  another  parallel,  and  also  with  a descent  of  the 
Serebrianka  river,  we  shall  postpone  our  account  of  that  operation  until  we  have 
completed  our  first  general  section  to  the  most  eastern  point  explored. 

We  therefore  return  to  our  general  section.  Near  Bilimbayevsk  (aZavod  of  the 
Strogonoff  family),  the  Tchussovaya,  where  the  high  road  crosses  it,  flows  in  red- 
dish alluvia,  but  immediately  to  the  east  of  the  stream  talcose  schists  with  granu- 
lar limestone  and  iron  ore1  announce  that  you  are  already  in  a portion  of  the  cry- 
stalline axis.  The  gentle  ascent  of  the  road,  over  which  Russian  horses  travel 
nearly  as  fast  as  in  descending,  is  conducted  on  a smooth  talus  on  which  no  rocks 
protrude,  and  it  is  from  the  detritus  only  that  the  geologist  can  suppose  he  is 
passing  over  the  talcose,  quartzose  and  metamorphic  rocks,  so  apparent  in  other 
central  parts  of  the  chain.  To  the  east  of  Vassilivrask,  asbestiform,  serpentinous 
schists  mount  into  a round  knoll,  and  near  the  post  station  of  Talitza,  greenstone 
is  apparent  at  the  surface  ; but  from  the  latter  place  to  the  summit  no  rock  what- 
ever is  seen  in  situ.  The  summit  level  of  the  road  (the  lowest  pass  in  the  whole 
range  of  the  Ural)  is  not  1400  English  feet  above  the  sea,  and  does  not  exhibit  any 
marked  asperities,  the  rocks  being  only  discernible  in  openings  amid  the  fir-trees 
on  the  sides  of  the  road,  where  they  are  seen  to  consist  of  a large-grained  horn- 
blendic  greenstone  or  syenite,  which,  as  far  as  we  could  judge,  seems  to  have 
pierced  through  chloritic  and  talcose  schists8.  Shortly  beyond  and  at  the  station 
of  Reshetsk  or  Reshety,  where  the  water  already  descends  to  the  east,  granite  rises 
above  the  surface  in  low  masses,  which,  from  the  decomposing  felspar,  have 
assumed  in  weathering  the  appearance  in  miniature  of  the  tors  of  Cornwall. 
Thence  to  Ekaterinburg  the  sloping  route  exposes  little  else  than  blocks  of  granite, 
which  disintegrates  into  a sandy  soil. 

We  do  not  profess  to  have  examined  all  the  varieties  of  rock  in  the  environs  of 
this  metropolis  of  the  Ural.  We  could  not,  however,  avoid  noticing,  that  tal- 
cose and  chloritic  grauwacke  schist  and  clay-slate  are  thrown  about  in  the  eastern 

1 M.  Rose  describes  crystals  of  magnetic  iron  ore  as  being  disseminated  in  this  talc  schist. 

2 The  Volshaya  or  Bolsliaya  Gora,  or  summit  above  the  road,  is  stated  by  Humboldt  to  be  from  377  to 
380  French  toises,  or  rather  less  than  25CO  English  feet  above  the  sea. 
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part  of  the  town  at  various  angles  of  inclination,  that  the  observatory  is  built  upon 
a boss  of  serpentine,  whilst  hummocks  of  that  rock  and  greenstone  protiu  e ieie 
and  there  even  in  the  streets.  As  to  many  of  the  rocks  in  the  immediate  pre- 
cincts, we  should  say  with  M.  Rose,  to  whose  admirable  description  we  must 
refer  that  with  the  exception  of  unquestionable  igneous  rocks,  such  as  granite, 
greenstone,  porphyry  and  serpentine,  they  have  often  the  undecided  character  of 
altered  schists,  preserving  still  some  imperfect  traces  of  their  original  structure, 
and  not  having  assumed  any  specific  form'.  Numerous  other  varieties  of  rock, 
including  varieties  of  aventurine,  might  be  cited,  and  many  beautiful  and  peculiar 
simple  minerals.  Of  the  latter,  indeed,  our  associate  Lieut.  Koksharof  has  pre- 
pared for  the  use  of  English  readers  a list  which  will  be  given  in  the  sequel2. 
Among  the  phenomena  exhibited  in  or  close  to  Ekaterinburg,  it  is  however  im- 
portant to  remark,  that  crystals  of  magnetic  iron  are  disseminated  both  in  the  ser- 
pentine and  adjacent  chlorite  schist ; and  that  the  granite  which  cuts  through  the 
serpentine  in  dykes,  is  the  youngest  intrusive  rock  of  this  neighbourhood.  (See 

Rose,  vol.  i.  p.  172  et  seq.) 

Descent  of  the  Issetz  River  to  Kamensk  and  ICaltchedansk  (Siberia)  (continuation 
of  Section,  PI.  II.  fig.  1.).— In  the  great  flat  regions  of  Russia,  whether  in  Europe 
or  in  Siberia,  the  truest  method  of  ascertaining  the  nature  of  the  subjacent  rocks 
and  their  relations  is  to  descend  the  rivers,  or  frequently  to  examine  their  banks.  In 
Russia— even  on  the  noble  Volga— whenever  we  put  this  in  practice,  our  patience, 
indeed,  was  sorely  tested,  so  uniform  and  wide-spread  is  one  formation  only,  over 
such  vast  countries  do  the  very  same  beds  extend,  and  so  hidden  are  they  in 
numberless  places  by  vast  mounds  of  superficial  detritus.  Very  different  is  a river 
section  on  the  Siberian  flanks  of  the  Ural.  There,  though  the  country  ts  equally 
flat  the  surface  is  never  more  than  slightly  encumbered  with  clay,  sand  or  local 
debris  and  never  obscured  b,  far-transported  numerous  blocks  or  boulders 
its  subsoil,  composed  of  hard  and  crystalline  rocks, 

step.  Such,  at  all  events,  we  found  to  be  the  case  m boating  down  the  Issetz. 

- , v-  , vi,  M Rose  describes  in  the  neighbourhood  of  Ekaterinburg,  near  the  polishing 

’ A Stratlfi6fd  J with  crystals  of  hornblende,  and  other  parts  have  the  characters  of  an 

* *“<■”  *“  **  “ 

schaalstein.  See  on  pp.  363  et  seq.  chief  authorities,  General  Glinka  and  Colonel 

- **■  t --  - — - 
must  specially  mention  M Borisdin,  M.  Arsenieff,  and  their  agreeable  fam  ics. 
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Convinced  that  a true  acquaintance  with  the  substrata  could  best  be  acquired  in 
this  manner,  we  requested  General  Glinka,  the  commander  of  the  North  Ural 
mining  country,  to  make  arrangements  to  enable  us  to  accomplish  our  wishes, 
which  he  most  obligingly  and  effectively  carried  out,  by  entrusting  us  to  the  charge 
of  M.  Schultz,  the  chief  of  the  forests  of  this  arrondissement.  This  excellent  and 
judicious  administrator,  forewarning  the  authorities  and  inhabitants  of  our  approach, 
prepared  canoes  at  each  little  village  on  the  banks  of  this  stream,  from  the  point 
at  which  we  proposed  to  begin  our  descent. 

Looking  back  from  Ekaterinburg  to  the  Ural,  the  traveller  can  scarcely  recog- 
nise the  chain  he  has  passed,  so  imperceptible  is  the  slope  ; the  gay  spires  and 
towers  of  the  town  itself,  850  feet  above  the  sea,  seeming  simply  to  rise  out  of  a 
slightly  inclined  woody  region.  For  some  leagues  to  the  east  of  Ekaterinburg,  the 
base  of  this  tract  is  essentially  granitic,  with  aventurine  and  other  metamorphic 
rocks,  the  granite  very  frequently  assuming  a thin-bedded  or  jointed  structure. 

We  travelled  rapidly  over  that  space  in  our  “ tarantasses1”  and  joined  the 
Issetz  near  the  station  ofLoginof,  forty-seven  versts  from  Ekaterinburg,  and  where 
the  river  becomes  deep  enough  even  in  dry  weather  for  the  navigation  of  small 
boats.  Here  taking  to  the  canoes,  we  soon  learnt  to  how  much  trouble  we  had 
exposed  a whole  population  in  order  to  satisfy  our  geological  inquiry.  Flowing 
with  some  rapidity  from  the  eastern  slopes  of  the  Ural  and  through  a thickly  peo- 
pled tract  well  covered  with  grain,  the  inhabitants  naturally  avail  themselves  of 
this  stream  to  grind  their  corn,  damming  it  up  to  establish  the  necessary  mill- 
races.  At  each  village,  therefore,  often  not  more  than  a mile  asunder,  we  were 
compelled  to  disembark  and  walk  round  the  dam,  whilst  the  boats  were  lifted  over 
by  numerous  peasants  assembled  at  each  station  for  the  purpose.  The  opposite 
lithograph  will  afford  some  idea  of  the  scene  at  Volchof,  of  which  we  shall  pre- 
sently speak,  and  where  the  river  escaping  from  the  higher  defiles  enters  into  the 
flat  country  of  Siberia. 

Following,  in  this  way,  the  windings  of  the  Issetz  for  two  days  and  examining  all 
the  rocks  on  its  banks,  we  made  the  section  which  is  given  on  the  right-hand  or 
eastern  end  of  PI.  II.  fig.  1,  he.  from  Ekaterinburg  to  Kaltchedansk. 

The  rocks  we  first  observed  on  the  banks  of  the  stream,  after  quitting  the  gra- 
nitic plateau,  were  green  micaceous  chlorite  schists,  which  are  again  succeeded 

1 The  “ tarant.iss,”  which  is  the  carriage  of  Eastern  Russia,  has  the  body  of  a caleche  on  long  elastic 
poles  which  serve  as  springs.  In  a subsequent  view  one  of  these  vehicles  is  sketched. 
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by  strong  reefs  of  rose-coloured  granite.  This  system  of  micaceous  rocks,  occa- 
sionally exhibiting  intrusions  of  granite,  syenite,  &c.,  continues  to  beyond  the  mill 
of  Paulkin  and  the  village  of  Mamniskaya  (about  twelve  versts  by  the  turnings 
of  the  Issetz),  where  it  is  succeeded  by  another  class  of  rocks.  The  chief  masses 
at  Mamniskaya  consist  of  bluish  calcareous  flagstones,  with  veins  of  white  felspar, 
which  apparently  graduate  into  and  alternate  with  a contemporaneous  bedded 
trap-rock,  not  unlike  the  “ schaalstein  ” of  German  geologists,  so  largely  associated 
with  the  palaeozoic  strata  upon  the  rivers  Lahn  and  Rhine1.  These  trappean 
rocks,  increasing  in  volume  as  you  descend  the  stream,  have,  however,  a peculiar 
aspect.  They  are  very  felspathic,  approach,  here  and  there,  to  the  character  ot 
serpentine,  contain  much  disseminated  carbonate  of  lime,  and  after  all  leave  the  ob- 
server frequently  in  doubt,  as  to  whether  they  really  are  sedimentary  strata  or  not. 
At  the  hamlet  of  Tiomna  they  are  boldly  displayed.  At  Bielobor  these  bedded 
rocks  (schaalstein),  contemporaneous,  we  believe,  with  the  limestones,  rise  up 
at  a high  angle  against  an  intrusive  porphyritic  greenstone,  which  is  succeeded 
by  black  limestones  of  considerable  thickness,  inclined  at  a very  high  angle  to 
the  west,  and  resting  upon  carbonaceous  shale.  These  beds,  the  first  in  which 
we  saw  fossils  in  Siberia,  unequivocally  belong  to  the  carboniferous  limestone, 
for  we  found  in  them  Productus  gig  as,  Spirifer  striatus  (Sow.),  and  several  charac- 
teristic corals.  The  schists  which  followed  are  contorted  and  afterwards  thrown 
off  around  a nucleus  of  trappean  amygdaloid,  which  is  succeeded  by  a considerable 
development  of  highly  crystalline  greenstone,  some  of  which,  from  the  predomi- 
nance of  felspar,  may  be  called  “ graystone  ” 2.  These  eruptive  rocks  occupy 
both  banks  of  the  river  at  Smolino  (our  station  for  the  night),  and  also  for  some 
versts  below  it,  where  rising  to  rather  greater  altitude  than  the  contiguous  stiata, 
they  constitute  a rugged  and  picturesque  defile,  as  at  Bielobor. 

A point  of  compact  felspar  porphyry  (eurite)  protrudes  among  the  blue  schists, 
which  are  next  observable,  and  which  alternating  with  grits,  often  resemble  the  culm 
beds  of  Devonshire,  like  which  they  fold  into  numerous  flexures  dipping  both  to 
the  east  and  west.  We  detected  nothing  in  these  schists  but  minute  fossil  plants 
—chiefly  grasses— another  point  of  analogy  to  the  culm  strata  of  Devonshire  and 
the  “ flotz- lehrer-sandstein  ” of  the  continent ; whilst  the  occurrence  of  Productus 
gigas  and  P.  pustulosus,  in  an  adjacent  rock  at  Zairnskaya,  furtliei  indicated  the 
continuance  of  the  carboniferous  deposits.  At  Kadinskoi,  however,  a limestone 


1 See  Trans.  Geol.  Soc.  vol.  vi.  p.  249. 


2 See  Scrope,  Geol.  Trans,  vol.  ii.  p.  214. 
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rises  in  an  arch  from  beneath  these  schists  and  grits,  and  as  it  contained  the  Tere- 
bratula  reticularis,  a shell  never  found  in  the  carboniferous  rocks,  associated  with 
casts  of  large  Euomphali,  we  consider  it  to  be  Devonian.  The  courses  of  limestone 
and  schist  which  extend  to  the  mill  of  Tcherdinsk  seemed  to  be  repetitions,  and  we 
could  not  resist  the  impression,  that  the  great  masses  of  rapidly  undulating  lime- 
stone and  schist  near  the  village  of  Swagba,  as  well  as  certain  black  calcareous  schists 
by  which  they  are  covered,  were  also  of  the  true  Devonian  age,  for  they  are  covered 
by  other  limestones,  schists  and  grits,  which  are  clearly  carboniferous.  Whether  the 
same  neat  division  between  the  Devonian  and  Carboniferous  limestones  can  be  read 
off  upon  the  Issetz,  as  that  which  we  shall  presently  indicate  upon  the  Tchussovaya 
on  the  west  flank  of  the  chain,  must  be  determined  by  longer  observation  and  a 
further  discovery  of  fossils.  Nor  can  we  pretend  to  decide,  whether  the  siliceous 
conglomerate  and  sandstone  with  some  traces  of  coaly  matter,  which  overlie  the 
black  schists  and  underlie  the  carboniferous  limestone,  ought  to  be  grouped  with 
the  one  or  the  other  of  these  systems.  For  the  present  we  must  content  ourselves 
with  expressing  our  belief,  drawn  from  the  analogy  of  succession  in  other  parts  of 
the  Ural,  that  the  lower  black  schists  and  limestones  on  the  Issetz  are  Devonian. 

Adopting  this  view  from  the  order  of  superposition  upon  the  river,  we  were  the 
more  disposed  to  adhere  to  it,  when  in  subsequently  extending  our  researches  into 
the  interior,  we  found  other  schists  and  sandstones,  sometimes  red  and  green, 
with  coarse  grits  and  conglomerates,  flanked  at  Bagaratz  by  true  carboniferous 
limestone  containing  large  Producti.  A tract  like  this,  perforated  at  numerous 
points  by  porphyry,  greenstone  and  other  eruptive  rocks,  cannot  be  expected 
to  offer  a regular  sequence  of  ascending  or  descending  order  of  deposits ; the  neces- 
sary result  of  such  intrusion  being,  that  in  the  numerous  contortions  and  breaks 
to  which  the  invaded  strata  have  been  subjected,  they  are  often  so  bent  back, 
that  the  older  strata  are  placed  above  the  younger, — a phsenomenon  now  so 
clearly  pointed  out  in  other  disturbed  countries,  that  it  is  unnecessary  here  to 
dwell  upon  it1. 

A few  versts  to  the  south  of  the  Issetz,  we  found,  indeed,  distinct  proofs  that 
sedimentary  strata,  older  than  any  we  saw  in  the  gorges  of  the  Issetz,  had  been 
forced  up  into  the  adjacent  plateau.  On  the  banks  of  a little  stagnant  streamlet 
called  the  Istok,  and  at  the  villages  of  Crasnoi-glasnova  and  Gashin-novo,  three 
or  four  versts  asunder,  a small  dome  of  light-coloured,  whitish-grey,  crystalline 

1 See  Silurian  System,  pp.  421,  423  et  passim. 
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limestone,  rises  in  low  protuberances  through  the  rich  black  earth.  This  is  most 
probably  an  Upper  Silurian  rock,  for  it  is  absolutely  made  up  of  Pentameri,  some  of 
which,  of  great  size  (a  variety  of  our  P.  Vogulicus ) , are  closely  allied  to  the  Pentamerus 
Knightii.  It  will  afterwards  be  shown,  that  such  a rock  appears  in  other  parallels  ot 
the  Ui’al,  even  in  the  richest  mining  tracts,  in  describing  which  we  shall  more 
specially  advert  to  the  specific  forms  of  the  shells,  since  those  at  Crasnoi-glasnova 
were  so  welded  into  the  rock,  that  good  specimens  were  not  to  be  obtained.  In  the 
mean  time,  this  short  digression  has  been  made  in  order  to  show,  that  even  in 
this  tract  there  was  once  a palaeozoic  succession  from  Upper  Silurian  to  carbonife- 
rous strata,  however  difficult  is  the  task  of  now  putting  together  their  disjointed 
fragments. 

Returning  to  our  traverse  by  the  river  (PI.  II.  fig.  l.)>  the  lower  black  limestones, 
schists,  grits,  &c.  on  the  Issetz,  which  we  consider  Devonian,  are  succeeded  on 
the  east  by  a very  copious  development  of  limestone,  which  is  unquestionably  car- 
boniferous. For  some  distance  this  rock  is  almost  in  a crystalline  condition,  its 
surfaces  are  much  eroded,  and  numerous  indentations  and  fissures  are  loaded  with 
the  hydrate  of  iron.  Near  the  gorge  called  Petersgal  (Peter’s  gate),  this  lime- 
stone rises  up  into  serrated  and  picturesque  forms,  about  200  feet  in  height,  amid 
which  the  river  winds,  the  cliffs  exposing  caverns  at  heights  of  upwards  of  100  feet 
above  the  water.  Though  much  thrown  about  and  contorted,  this  rock  occa- 
sionally resumes  the  ordinary  aspect  of  the  English  mountain  limestone,  and  con- 
tains characteristic  fossils1. 

To  the  west  of  the  shale  which  flanks  this  mass,  the  banks  of  the  river  become 
lower,  and  the  first  visible  strata  near  the  village  of  Bayanova  are  altered  limestones, 
with  bedded  trap,  or  schaalstein,  in  which  copper  ore  occurs,  with  some  nests 
of  malachite ; whilst  the  chief  rock  of  the  track  is  a red  quartzose  porphyry, 
somewhat  different  from  any  seen  in  the  higher  part  of  the  Issetz,  and  which  passes 
here  and  there  into  eurite  and  compact  felspar  rock.  To  the  north  ot  this  point 
lies  the  Imperial  Zavod  of  Kamensk*.  When  thrown  off  by  the  porphyries  ex- 
posed on  the  Issetz,  the  carboniferous  limestone  occupies  four  or  five  distinct  ledges, 
and  as  along  the  Issetz,  reposes  on  conglomerates  and  grits,  which  constitute,  there- 
fore, either  the  base  of  that  system  or  the  upper  part  of  the  Devonian. 

, Product™  gigas  P striatus,  Fisch.  (anomala.  Sow.),  Spirifer  striatus,  S.  rj labor.  Sow.,  Caryophyllia 
fasciculate  (Flem.).  Another  coral  seen  by  Mr.  Lonsdale  seems  to  be  a new  species  of  Lithodendron. 

* At  Kamensk  we  were  hospitably  entertained  by  Major  Barotzi,  d.rector  of  the  Zavod. 
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Tertiary  Millstones  of  Kaltchedansk. — Having  satisfied  ourselves  of  the  existence 
in  this  part  of  Siberia  of  a palaeozoic  succession  from  a metamorphic  axis,  which 
had  been  broken  up  by  porphyry  and  other  intrusive  rocks,  we  next  wished  to 
ascertain  the  nature  of  a deposit,  which  we  had  heard  of  as  yielding  the  finest  mill- 
stones of  the  region,  and  also  some  traces  of  coaly  matter.  We  accordingly  re- 
embarked and  descended  the  Issetz  to  the  village  of  Volchof,  where  the  river  begins 
to  quit  the  plateaux  and  wander  in  the  wide  plains  of  Siberia. 

From  Bayanova  to  Volchof  (the  village  represented  in  the  lithograph  facing 
p.  358),  the  cliffs  are  essentially  composed  of  porphyry,  which  occurs  both  in 
vertical  and  laminated  masses,  and  also  in  bosses  which  peer  out  irregularly  at 
intervals,  the  former  conveying  to  us  the  idea  of  having,  like  the  schaalstein, 
been  formed  contemporaneously  with  the  palajozoic  rocks,  the  others  being  of 
the  age  of  the  greenstones  and  porphyries  which  have  thrown  up  the  Ural  chain. 

The  hills  of  Krasnoi-gora  on  the  left  bank  of  the  stream,  about  150  feet  high, 
offered  us  a clear  section  of  the  porphyries,  and  also  of  the  millstone  grit  of  which  we 
were  in  search,  and  at  once  taught  the  origin,  age  and  structure  of  all  the  strata 
which  cover  the  adjacent  plateau  of  Kaltchedansk  ; as  shown  in  this  woodcut. 


52. 


Grit  and  clay  with  brown  coal. 


These  grits  are,  in  fact,  part  of  what  we  believe  may  prove  to  be  wide-spread  ter- 
tiary accumulations  in  Siberia,  and  they  owe  their  peculiar  character  to  having  been 
derived  from  the  quartzose,  porphyritic  and  other  intrusive  rocks  on  which  they 
rest,  and  out  of  whose  materials  they  have  been  entirely  composed.  Thus,  some  of 
these  courses  consist  of  white  and  greyish  clays,  arising  from  the  decomposed 
felspar — often  by  no  means  a bad  potter’s  clay,  in  which  leaves  and  remains  of 
wood  have  occasionally  been  transmuted  into  a poor  brown  coal,  with  which  small 
portions  of  amber  are  here  and  there  associated. 

The  grits  which  occupy  the  highest  part,  range  from  the  banks  of  the  Issetz  into 
an  arid  plateau,  and  to  the  north  side  of  the  high  road  to  Tobolsk,  are  cut  into 
by  a number  of  shallow  pits  (twenty  to  thirty  feet  deep),  the  beds  being  everywhere 
perfectly  horizontal.  The  extracted  blocks  of  millstone  cover  the  surface  for 
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about  a square  mile.  The  best  millstones  occur  in  beds  from  two  to  three  feet 
thick,  and  are  worked  from  beneath  a roof  of  less  valuable  grit,  where  though  per- 
fectly horizontal,  they  have  somewhat  of  a concretionary  shape,  and  are  brought 
out  in  lumps  from  six  to  seven  feet  long,  which  have  olten  a rustv-ferruginous, 
occasionally  a green  exterior.  Thin  beds  of  sand  and  clay  (wayboards)  fold  irre- 
gularly round  these  concretions,  which  to  some  extent  reminded  us  of  the  tertiary 
“ meuli^res  ” of  the  Paris  basin.  If  we  had  not  first  viewed  the  section  at  Krasnoi- 
gora  on  the  Issetz,  where  these  beds,  regularly  and  horizontally  stratified,  lie 
upon  the  igneous  rocks,  we  should  have  had  some  difficulty  in  believing  that  they 
were  entirely  of  aqueous  origin,  so  much  has  the  detritus  of  these  quarries  a tra- 
chytic  and  vitreous  aspect1,  and  so  much  did  the  grating  of  the  debris  under  our 
feet  remind  us  of  some  of  the  trachytes  of  Auvergne.  Hand  specimens  may, 
indeed,  be  selected  which  approach  to  the  character  ol  pitchstone  and  the  tra- 
chytic  grits  of  Hungary. 

Though  the  section  at  Krasnoi-gora  on  the  Issetz  exposed  the  millstone  grits 
near  the  upper  surface,  yet  the  ravines  at  the  village  of  Kaltchedansk  showed 
them  to  be  overlaid  by  forty  to  fifty  feet  of  thick  and  thin  beds  of  grey  mud- 
stone or  claystone  somewhat  compact,  of  conchoidal  fracture,  and  covered  by 
a bluish  and  softer  finely  levigated  mudstone.  In  a pile  ol  detritus  lodged  in  an 
adjacent  hollow,  and  derived  from  these  beds,  we  found  several  fragments  of 
amber. 

From  the  horizontal  and  undisturbed  condition  of  all  these  overlying  strata,  it  is 
evident  they  have  been  accumulated  after  the  most  violent  agitations  which  the 
Ural  chain  has  undergone.  Similar  beds  extend,  in  fact,  far  to  the  north  along  the 
lowermost  slopes  of  the  Ural  chain.  At  Verkhoturie,  where  they  also  surmount 
igneous  rocks,  they  have  been  described  by  M.  Rose,  but  neither  m that  tract,  to 
which  we  shall  hereafter  advert,  nor  at  Kaltchedansk,  could  we  detect  organic 
remains  in  them.  On  our  Map,  therefore,  we  have  simply  inserted  them  (under  a 
yellowish  colour)  as  tertiary  deposits,  of  the  age  of  which  we  are  ignorant.  Some 
persons  on  account  of  their  imbedded  lignite  and  amber,  might  argue  tor  their 
assimilation  to  the  German  strata  of  clay  and  sands  with  brown  coal.  Others  may 
conceive  they  were  accumulated  in  a vast  basin  of  fresh  water,  which  separated 

. These  rocks  were  inaccurately  described  by  M.  Tchaikovski  as  containing  Olivine  and  Leucite. 
They  are  simply  grits  made  up  of  fragments  of  porphyry,  and  grains  of  quartz  of  different  colours,  m a 
felspathic  base.  See  Journal  des  Mines  de  Russie,  1830. 
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from  the  other  tertiary  and  oceanic  deposits,  may  have  occupied  a great  space  in 
Siberia  during  a more  recent  period.  But  we  cannot  here  wander  into  such  specula- 
tions, and  having  completed  the  description  of  one  complete  traverse  of  the  Ural 
Mountains  and  their  dependencies,  from  the  low  country  of  Europe  on  the  west, 
to  that  of  Asia  on  the  east,  we  would  now  transport  our  readers  to  other  tracts  and 
sections  of  the  North  Ural,  there  to  fill  up  the  lacunse  in  this  first  sketch,  which 
simply  narrates  the  leading  features  detected  by  passing  geologists  in  one  journey 
across  a tract,  having  a width  of  upwards  of  300  versts. 

Chief  Phenomena  in  the  Districts  immediately  to  the  north  of  Ekaterinburg . — In 
journeying  from  Ekaterinbui'g  to  the  northern  mines,  the  tourist  passes  along  the 
lateral  eastern  valleys  of  the  chain  in  which,  and  on  the  banks  of  their  lateral 
streams,  gold  alluvia  have  been  largely  deposited  and  much  worked1.  Neviansk, 
the  oldest  Russian  Zavod,  established  by  an  ancestor  of  the  Demidoffs,  is  the  first 
pleasing  relief  offered  to  the  eye  of  the  traveller,  who  has  passed  through  a half 
desolate  tract  between  it  and  Ekaterinburg,  in  most  of  which  the  forests  have  been 
exhausted  for  the  use  of  the  contiguous  mines,  whilst  culture  has  not  yet  made 
much  progress2. 

Small  hills,  composed  of  porphyry,  serpentine  and  other  eruptive  rocks,  range 
to  the  east  of  the  Zavod,  which,  with  its  large  buildings  and  gay  churches,  lies  in 
a depression  between  the  low  trappeean  ridge  and  the  eastern  counterforts  of  the 
Ural.  Where  exempt  from  the  local  alluvia  and  detritus  (often  auriferous),  this 
depression  consists  essentially  of  limestone,  which  from  several  corals  discovered 
in  it  {Favosites  polymorpha,  Devonian  variety  of  Amplcxus  tortuosus?,  Caunopora 
ramosa  P,  &c.)  we  may  consider  Devonian.  These  limestones,  with  associated 
schists,  strike  north  and  by  east,  south  and  by  west,  or  exactly  parallel  to  the  axis  of 
the  adjacent  portion  of  the  chain.  The  Ural,  as  seen  from  this  comparatively  low 
tract,  has  no  longer  the  dim  and  scarcely  perceptible  outline  which  it  assumes  in 
the  parallel  of  Ekaterinburg,  but  appears  as  a narrow,  bare  ledge,  rising  up  in  the 
distance,  and  separated  from  the  spectator  by  subconical  undulations  covered  with 
wood,  as  represented  in  this  hasty  little  sketch. 

1 These  gold  alluvia,  including  those  of  Berezofsk  near  Ekaterinburg,  will  be  considered  in  the 
sequel. 

® The  foreigner  who  is  making  his  first  excursion  in  the  Ural,  cannot  but  feel  when  he  arrives  at 
Neviansk,  that  he  is  in  a land  of  true  hospitality ; for  a large  and  comfortable  house  is  kept  up  by  the 
proprietor  of  the  mines  for  the  use  of  all  strangers,  from  none  of  whom  is  any  exaction  demanded. 
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When  examined  in  detail,  where  any  quarries  or  openings  have  been  made,  the 
relations  of  the  intrusive  rocks  to  the  sedimentary  are  very  instructive,  even  around 
Neviansk ; for  whilst  the  coralline  limestone  in  the  valley  is  little  altered,  yet 
nearer  to  the  eruptive  hills  it  is  in  the  state  of  crystalline  white  and  green  marble, 
from  which  a statue  of  the  late  proprietor  has  been  constructed. 

Again,  in  the  hillocks  forming  the  fore-ground  of  the  sketch,  the  igneous  rocks, 
graduating  from  greenstone  to  porphyry  and  felspar  rocks  associated  with  serpen- 
tine, are  seen  traversing  talcose  schists,  much  dislocated  and  altered,  with  occa- 
sional coatings  of  magnetic  iron  ore  \ 

Nijny  Tagilsk. — Besides  the  coralline  Devonian  limestone,  which  is  traceable  for 
about  twelve  versts,  chloritic  schists  and  quartzose  rocks,  with  various  eruptive 
masses,  lie  on  either  side  of  the  route  between  Neviansk  and  Nijny  Tagilsk.  The 
latter,  the  chief  Zavod  of  the  Demidoff  family,  with  a population  of  22,000  souls, 
is  truly  a well-ordered  town,  in  which  the  comfortable  dwellings  of  the  workmen, 
the  capacious  hospitals  for  their  relief,  the  schools  for  the  education  of  the  youth, 
the  elegance  of  the  public  buildings  and  houses  of  the  chief  managers,  and  above  all 
the  skill  with  which  the  machinery,  forges  and  works  are  conducted,  would  reflect 
the  highest  credit  upon  any  European  establishment*. 

If  mineralogical  details  and  all  the  shades  of  transmutation  which  sedimentary 
rocks  have  undergone  during  former  operations  of  nature  had  been  our  object,  a 
residence  of  a whole  summer,  instead  of  two  or  three  days,  might  have  been  well 
and  instructively  passed  in  this  most  remarkable  spot,  the  centre  of  a vast  pro- 
perty ; and  where,  by  the  instructions  of  M.  Anatole  Demidoff,  we  were  received 
as  if  he  had  himself  visited  his  mines,  and  were  treated  with  overflowing  kindness 
by  his  accomplished  agents  MM.  Danilof  and  Schwetzoft'.  Baron  Humboldt:  and 
M.  G.  Rose  have  however,  to  a great  extent,  supplied  what  may  be  deficient  in 

i The  population  of  this  Zavod  is  17.000,  and  the  inhabitants  have  a fine  rural  healthy  appearance. 

- The  artificial  lake  for  working  the  mills  is  of  very  graceful  form  and  of  some  extent,  and  a little 
steam-boat  was  employed  upon  it. 
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our  brief  survey  of  Nijny  Tagilsk,  particularly  in  reference  to  the  structure  of  the 
adjacent  ridge  of  the  Ural,  which  we  did  not  visit,  though  we  traversed  it  on  two 
parallels  further  to  the  north. 

The  chief  features  which  arrested  our  attention  here  were,  first,  the  geological 
age  of  the  strata ; secondly,  the  chief  metamorphoses  they  had  undergone,  and  the 
agencies  by  which  such  changes  had  been  effected. 

Like  many  other  Zavods  along  the  eastern  flank  of  the  Ural,  Nijny  Tagilsk  is 
situated  amid  low  hills  of  eruptive  rocks  with  interjacent  masses  of  sedimentary 
strata,  most  of  which  have  undergone  great  alteration,  and  which  usually  have  a 
crystalline  or  sub-crystalline  character.  The  junctions  of  these  two  classes  of  rock 
or  their  immediate  neighbourhood,  are  the  seats  of  the  chief  veins  and  masses  of 
mineral  ore  which  render  this  locality  so  productive ; whilst  alluvia  with  gold  and 
platinum  choke  up  some  of  the  adjacent  transverse  valleys  that  radiate  from  the 
central  mountains. 

Notwithstanding  the  numerous  points  of  eruptive  rocks  (for  the  most  part  horn- 
blendic  greenstone  or  amphibolite),  and  the  great  diffusion  of  altered  rocks  in  their 
vicinity,  patches  of  limestone  are  wedged  in  at  intervals,  which  not  having  under- 
gone much  change,  contain  sufficient  organic  remains  to  enable  us  to  say,  that  the 
rocks  in  which  they  occur  are  of  Upper  Silurian  age.  This  limestone,  which  is 
both  of  dark  grey  and  whitish  or  cream  colours,  according  to  the  lesser  or  greater 
amount  of  alteration  it  has  undergone,  contains  a Pentamerus  closely  allied  to  if 
not  identical  with  P.  Vogulicus,  a turriculated  shell  which  can  scarcely  be  distin- 
guished from  the  Gothland  species  Murchisonia  cingulata  ( Turritella , Hisinger), 
and  a fragment  which  we  refer  to  the  Orthoceratites  calamiteus  (Miinst). 

Magnetic  iron  and  its  relations. — The  limestones  above-mentioned  appear  to 
have  been  rent  in  twain  by  a narrow  ridge  or  wedge  of  intrusive  hornblendic  rock 
(greenstone),  which  extending  from  the  Zavod  to  the  north,  rises  into  the  \isso- 
kaya-gora  or  high  hill,  on  the  summit  and  flanks  ol  which  magnetic  iron  ore  has 
long  been  extracted.  From  the  short  time  we  employed  in  the  examination  ot  this 
magnetic  rock  we  cannot  pretend  to  offer  a satisfactory  explanation  ot  the  relation 
of  the  iron  ore  to  the  adjacent  greenstone1.  We  may,  however,  add  a slight  con- 
tribution to  what  has  been  already  published,  particularly  as  the  mines  were  much 

1 Hermann,  who  first  described  these  rocks,  speaks  of  this  trappsean  ridge  as  barren  (of  mines) 
“ taube,” — -a  sort  of  porphyry  passing  to  jasper,  and  containing  white  felspar  and  a little  quartz.  Miner. 
Beschr.  des  Ural,  b.  i.  ss.  306,  309,  312.  Rose  did  not  examine  this  rock,  but  adds,  that  from  the  ana- 
'ogy  of  other  rocks  of  magnetic  iron,  and  what  has  been  written  concerning  them,  it  is  probably  an  augite 
porphyry  with  Labrador.  Reise,  vol.  i.  p.  311. 
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more  laid  open  at  the  period  of  our  visit  than  when  they  were  inspected  by  Baron 
Humboldt  and  his  associates.  On  the  summit  and  slopes  of  the  Vissokaya-gora 
patches  of  the  ore  (usually  compact  and  with  a conchoidal  fracture)  have  been  ex- 
tracted from  a very  remote  period  ; but  whether  these  metallic  masses  are  merely 
the  upper  portions  of  veins  which  traverse  the  surrounding  rock,  like  those  in  the 
magnetic  hill  of  Blagodat.  described  as  dykes  by  Colonel  Helmersen1,  or  mere 
adherent  superficial  patches  which  occupied  cavities  and  clefts  in  the  greenstone, 
we  could  not  ascertain.  However  this  may  he,  the  chief  mass  of  the  ore  is  now 
seen  to  occupy  the  valley  on  the  western  side  of  the  hill,  for  it  has  been  deeply 
cut  into  by  open  quarries.  The  refuse  stuff  or  capping  of  decomposed  felspar  and 
mixed  matter  with  hydrate  of  iron  having  been  cleared  away,  an  enormous  body  of 
the  iron  ore  (fer  oxydule),  rudely  bedded  and  traversed  by  numerous  joints,  is  ex- 
posed by  great  works  along  a face  which,  including  the  useless  overlying  materials, 
has  a height  of  nearly  a hundred  feet  and  a length  of  several  hundred.  When  on 
the  spot  it  seemed  to  us  possible  to  account  for  the  appearance  presented  by  this 
metallic  accumulation,  most  of  which  is  now  but  little  solidified,  either  by  supposing 
it  to  have  been  of  plutonic  origin,  and  that,  issuing  from  fissures  on  the  hill  side, 
it  had  flowed,  when  in  a molten  state,  into  the  hollow  where  it  lies  ; or  that  it  was 
formerly  a mass  of  sedimentary  materials  which  had  been  altered  and  mineralized 
by  heat  and  vapours,  which  making  use  of  parts  of  the  surrounding  limestones  as 
a flux,  had  elaborated  this  metallic  substance.  A feature  pointed  out  to  us  by 
M.  Schwetzoff  may  serve  to  throw  some  light  upon  the  question  of  the  origin  of 
the  iron.  In  opening  out  the  side  of  the  valley  nearest  to  the  hill  of  greenstone, 
irregular  knobs  or  points  of  that  rock  were  met  with,  on  stripping  which  it  was 
found,  that  the  iron  ore  had  accommodated  itself  to  the  inequalities  of  their  sur- 
face, and  that  at  such  points  of  contact  the  ore  was  not  only  harder  and  more 
crystalline  than  usual — in  fact  almost  unmanageable  by  the  workmen  but  also 
much  more  magnetic  than  at  a short  distance  from  the  greenstone.  Now,  if  the 
observer  were  furnished  with  no  other  data  than  these,  he  might,  reasoning  from 
the  countless  analogies  of  metamorphism  which  result  from  the  eruption  of  igneous 
though  sedimentary  matter,  infer  that  the  greenstone  intruding  into  ancient  ma- 
terials had,  in  producing  a change  throughout  their  whole  mass,  rendered  those 

' Der  Magnetberg  Blagodat  am  Nordlichen  Ural,  von  G.  Helmersen,  1837.  Colonel  Helmersen  in  this 
memoir  has  very  properly  corrected  the  errors  of  previous  authors,  one  of  whom  had  spoken  of  the  iron 
ore  at  Nijny  Tagilsk  as  overlying  the  limestone,  a second  as  associated  with  grauwacke,  and  a third  as  a 
mass  in  chlorite  schist. 
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parts  only  which  were  in  contact  with  it  the  most  crystalline  and  metallic,  by  the 
development  at  such  points  of  the  most  powerful  electrical  action. 

We  leaned,  we  confess,  when  on  the  spot,  to  this  opinion ; but,  after  having 
read  the  memoir  of  Colonel  Helmersen  upon  the  origin  of  the  magnetic  iron  ore 
of  Blagodat  (which  we  regret  we  were  unacquainted  with  when  we  examined  this 
tract),  we  are  bound  to  admit,  that  the  plisenomena  at  Nijny  Tagilsk  may  possibly 
be  explicable  in  accordance  with  his  views,  and  that  the  metallic  iron  ore  may 
have  penetrated  the  pre-existing  greenstone  of  the  hill  and  thence  have  flowed  as 
submarine  lava  or  volcanic  mud  into  the  contiguous  depressions.  The  facts  that 
the  ore  expands  in  width,  thickness  and  dimensions  as  it  is  followed  into  the  lower 
parts  of  the  valley,  and  that  it  fills  up  all  the  sinuosities  of  the  subjacent  rock, 
seem,  on  the  whole,  to  favour  this  view,  to  the  consideration  of  which  we  shall 
recur  in  the  next  chapter. 

Copper  ores  and  great  mass  of  Malachites. — In  the  adjacent  cupriferous  ground 
at  Nijny  Tagilsk,  nests  and  veins  of  copper  ore  have  been  found  in  the  hollows 
between  the  eruptive  rocks  ; and  although  the  largest  mass  of  cupriferous  ground 
lies  at  some  little  distance  (nearly  an  English  mile)  from  the  chief  mass  of  iron  ore, 
igneous  rocks  arise  on  all  sides  of  it.  Here,  however,  the  matrix  is  very  dif- 
ferent from  that  of  the  iron  ore.  Instead  of  overlying  and  associated  clay,  the 
copper  ground  is  flanked  on  one  side  by  a rock  much  resembling  the  schaalstein 
or  bedded  trap  of  which  we  have  spoken  upon  the  river  Issetz,  and  which  highly 
inclined  and  sometimes  vertical,  seemed  to  be  affected  by  powerful  faults  as  repre- 
sented in  this  woodcut. 
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Copper  ground  containing  lumps 
of  limestone  and  other  rocks  with 
thin  veins  of  malachite. 
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The  ore  being  worked  in  shafts,  and  not  like  the  iron  in  open  quarries,  we  are 
by  no  means  certain  that  this  rough  drawing,  which  we  made  when  we  descended 
the  mine,  represents  the  whole  case  with  precision.  Our  sole  object  is  to  show, 
that  in  a space  between  ridges  of  eruptive  rock,  and  bounded  by  a wall  of  schaal- 
stein,  which  is  itself  to  some  extent  impregnated  with  copper,  a considerable 
mass,  in  a much  more  incoherent  and  broken  condition,  is  the  chief  mining 
ground1.  This  cupriferous  deposit  may  be  nothing  more  than  a broad  vein, 
though  it  seemed  more  to  resemble  a slightly  consolidated  heap  of  detritus  which 
had  been  tumultuously  aggregated  in  this  hollow,  at  a period  of  convulsion, 
when  the  subjacent  rocks  were  invaded  by  some  sort  of  igneous  action,  and  all  the 
strata  were  broken  up  and  re-arranged.  In  proof  of  this,  points  of  limestone,  the 
surfaces  of  which  are  irregularly  eroded,  polished  and  worn  into  depressions,  as 
if  by  water,  protrude  from  beneath  into  the  matrix  of  copper  stuff,  in  the  manner 
described  in  the  previous  sketch.  Though  nearly  all  traces  of  bedding  are  oblite- 
rated, this  limestone  is  still  sufficiently  characterized  by  the  large  Pentameri  which 
it  contains,  to  enable  us  to  consider  it  of  Upper  Silurian  age.  That  the  copper  has 
been  accumulated  subsequent  to  the  consolidation  of  the  adjacent  palaeozoic  strata, 
is,  indeed,  evident ; since,  independent  of  their  dislocated  condition,  rolled  pebbles 
of  the  limestone  have  been  found  in  the  heart  of  the  mining  stuff.  We  were  also 
assured  by  M.  Schwetzoff  that  rounded  and  rolled  lumps  of  the  magnetic  iron-ore 
also  occur  in  this  cupriferous  mass ; a fact  which  must  induce  the  belief,  that  the 
agency  which  developed  the  copper  ore,  though  probably  also  connected  with  the 
evolution  of  mineral  springs,  was  in  play  at  a different  and  posterior  epoch. 

The  copper  ground  we  have  been  describing  having  been  excavated  by  shaits, 
an  enormous  mass  of  malachite  was  recently  detected  at  the  depth  of  2>0  feet. 
Thin  strings  of  green  copper  ore  occurring  at  intervals  were  followed  downwards, 
when  increasing  in  width  and  value,  they  were  found  to  terminate,  at  the  base  of 
the  present  mines,  in  an  immense,  irregularly  shaped  botryoidal  mass  of  solid 
malachite,  the  form  of  which,  as  far  as  its  lower  part  has  been  laid  open,  is  repre- 
sented in  the  preceding  drawing2 3. 

The  base  of  this  valuable  mass  has  not  yet  been  traced,  but  when  we  examined 

1 For  all  the  varieties  of  copper  ore  and  other  minerals  which  occur  here,  see  the  work  of  M.  Rose, 
which  has  completely  superseded  the  faithful  but  now  rather  antiquated  descriptions  of  Hermann. 

. Mr.  Murchison  brought  a model  of  this  mass  from  Nijny  Tagilsk,  which  was  presented  to  him  by 

the  Directors. 
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it,  the  surrounding  matiix  had  been  cleared  away  from  its  summit  and  sides  ; and 
it  our  notes  taken  on  the  spot  are  accurate,  the  summit  alone  has  a length  of  about 
eighteen  feet  and  a width  of  about  nine  feet,  an  enormous  bulging  mass  being  exposed 
beneath,  the  extent  or  base  of  which  was  not  fully  ascertained.  The  whole  of  the 
surface,  however,  which  had  been  uncovered  was  calculated  to  contain  not  less  than 
15,000  poods,  or  upwards  of  halt  a million  of  pounds  of  pure  and  solid  malachite. 

The  geological  interest  attached  to  this  mass  lies  in  the  indication  it  affords,  that 
the  substance  called  malachite  has  been  formed  by  a cupriferous  solution  which  has 
successively  deposited  its  residue  in  the  stalagmitic  form.  “ Mutatis  mutandis,” 
this  mass  has  only  to  be  viewed  as  formed  of  calcareous  spar,  and  it  presents  every 
one  of  the  features  so  well  known  to  those  who  have  examined  stalactitic  grottos 
with  their  stalagmitic  floors  in  the  clefts  and  caverns  of  limestone,  or  still  more  those 
large  masses  of  tufa  which  have  proceeded  from  calcareous  wells.  Wherever  a 
portion  of  the  malachite  has  been  broken  off,  the  interior  is  seen  to  consist  of  a 
number  of  fine  laminae  (a  fasciculus  of  radio-concentric  globules),  which  invariably 
arrange  themselves  equably  around  the  centre  on  which  they  have  been  formed, 
and  are  adapted  to  every  sinuosity  of  the  pre-existing  layer  ; here  presenting  a 
dark  line,  there  a bright  and  light  one ; just  as  the  solution  of  the  moment,  the 
day  or  the  hour,  happened  to  be  more  or  less  impregnated  with  colouring  matter. 
Besides  round  concretions,  sometimes  almost  spherical,  and  also  depressions  of 
the  surface,  the  under  sides  of  this  malachite  are  singularly  analogous  to  that  of 
any  large  mass  of  calcareous  tufa,  in  presenting  pendent,  finger-shaped  stalactites, 
which  are  also  composed  of  concentric  laminae.  The  external  surfaces  of  these 
concretions  are  frequently  covered  with  a black  ore  of  manganese  which  usually 
falls  off  on  being  touched. 

When  we  examined  this  mass  of  malachite,  much  of  the  surrounding  matrix 
had  been  removed,  and  it  presented  precisely  the  aspect  of  having  been  deposited 
in  a depression  of  the  limestone  and  schaalstein.  On  the  whole,  we  are  disposed 
to  view  it  as  having  resulted  from  copper  solutions  emanating  from  all  the 
porous,  loose,  surrounding  mass,  and  which  trickling  through  it  to  the  lowest 
cavity  upon  the  subjacent  solid  rock,  have  in  a series  of  ages  produced  this  won- 
derful subterranean  incrustation.  We  would  not,  however,  wish  our  readers  to 
infer,  that  we  have  any  authority  for  believing  in  the  formation  at  the  present  day 
of  such  cupriferous  stalagmites,  though  it  is  possible  that  nature  mavin  some  tracts 
be  stdl  carrying  on  a similar  process.  Throughout  all  the  great  cupriferous  region 
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to  the  west,  of  the  Ural,  we  know,  indeed,  that  the  chief  formation  of  copper  was 
coeval  with  the  close  of  the  palaeozoic  tera,  as  proved  by  the  similar  structure  of  the 
Permian  rocks,  which,  it  has  been  shown,  were  themselves  formed  out  of  the  de- 
tritus of  a pre-existing  Ural  chain,  and  at  a period  when  the  surface  of  the  earth 
and  the  bottom  of  the  sea  were  affected  by  waters  probably  hot  and  charged  with 
cupriferous  matter1.  At  the  same  time  it  may  be  observed,  that  the  geologist  can 
occasionally  as  surely  detect  the  relative  ages  of  mineral  masses  by  their  mecha- 
nical condition,  as  if  he  were  guided  by  superposition  and  a tabular  order  of  or- 
ganic beings.  Thus  one  of  the  earliest  changes  which  has  been  accomplished,  is 
the  metamorphism  of  the  palaeozoic  strata,  for  at  Lela  Istostcliinsk  in  the  imme- 
diate neighbourhood  of  Nijny  Tagilsk,  a fossiliferous  limestone  is  seen  to  pass  into 
white  granular  limestone  and  talc  schist,  and  fragments  of  such  rocks  are  found  in 
the  cupriferous  agglomerate.  Again,  magnetic  iron  is  proved  to  have  been  one  of 
the  first  of  the  great  metalliferous  products  of  the  mountains,  since  rolled  lumps 
of  it  are  found  in  the  copper  ground,  whilst  the  accumulation  of  the  latter,  coeval 
as  we  believe  with  the  impregnation  of  the  great  Permian  deposits  of  Russia,  must 
in  its  turn  have  been  anterior  to  the  process  by  which  the  malachite  exuded  from 
the  surrounding  matrix,  and  was  arranged  in  its  present  stalagmitic  form. 

These  are  the  chief  points  to  which  we  directed  our  attention  at  Nijny  Tagilsk, 
to  the  country  around  which  M.  Anatole  Demidoff  is  now  applying  so  much  scien- 
tific research,  that  we  doubt  not  he  will  render  it  a school  where  some  of  the  most 
curious  metallurgical  processes  of  nature  can  he  best  studied. 

By  reference  to  the  Map  it  will  be  observed,  that  Nijny  Tagilsk,  like  Ekaterin- 
burg and  Neviansk,  as  well  as  Kushvinsk,  Turinsk,  Bogoslofsk,  and  other  places, 
to  he  hereafter  described,  is  on  the  low  but  rich  band  of  rocks  which  lies  to  the 
east  of  the  culminating  ridge  and  slope  of  the  Ural.  This  north  and  south  tract 
is,  it  will  be  observed,  eminently  calcareous,  and  at  the  same  time  the  seat  of  some 
of  the  richest  veins  and  masses  of  copper  and  magnetic  iron  ore  ; facts  which  may 
lead  geologists  to  speculate  upon  the  probable  influence  exercised  by  the  limestone 
as  a flux  in  the  great  metallurgical  processes  which  nature  has  here  elaborated. 
The  limestones  which  are  now  visible  appear,  in  truth,  as  mere  fragments  which 
have  been  broken  up,  occasionally  transmuted  into  crystalline  maible,  and  isolated 
by  the  eruption  of  igneous  rocks,  mingled  with  much  serpentine  and  left  in  detached 
strips  parallel  to  the  principal  chain.  Without  visiting  many  adjacent  locali- 


1 Ante,  p.  168. 
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ties’,  the  collection  alone  which  had  been  brought  from  them  to  Nijny  Tagilsk 
sufficed  to  lead  us  to  believe,  that  all  the  surrounding  limestones  were  either  like 
the  Pentamerus  limestone  of  which  we  have  spoken  as  of  Upper  Silurian  age  or 
the  oldest  part  ol  the  Devonian.  This  inference  applies,  however,  to  the  compara- 
tively narrow  tract  only  in  which  the  chief  mining  works  of  the  Demidoff  family 
are  situated.  On  its  west  rise  up  great  igneous  and  metamorphic  masses,  which 
constitute  the  crest  of  the  mountains,  and  sepai'ate  the  region  in  question  from  the 
palaeozoic  unaltered  deposits  on  the  Tchussovaya  and  its  affluents. 

To  the  east  of  Nijny  Tagilsk  and  also  within  the  Demidoff  lands,  lies  another 
and  much  broader  metalliferous  tract,  which  differs  from  any  zone  upon  the  west, 
in  being  essentially  granitic,  though  amidst  it  are  other  low  ridges  of  syenite, 
greenstone  and  serpentine,  all  trending  from  north  to  south.  Amid  these  intrusive 
rocks  palaeozoic  limestones  occur  at  intervals,  and  are  often  highly  altered.  In 
one  specimen,  however,  we  detected  the  Chretetes  radians,  a true  carboniferous 
coral,  which  led  us  to  suppose  that  this  eastern  tract  might  be  viewed  as  a pro- 
longation to  the  north  of  the  palaeozoic  group  we  have  described  in  the  same  parallel 
of  longitude  upon  the  river  Issetz,  where  it  is  also  associated  with  granitic,  por- 
phyritic  and  metamorphic  rocks,  the  whole  of  which  subside  gradually  into  the 
plains  of  Siberia,  -where  they  are  overlapped  by  tertiary  accumulations  (see  p.366). 

P .S.  After  these  chapters  were  written,  our  friend  M.  Le  Play,  the  able  mineral  surveyor  and  metallurgist 
of  whom  we  have  already  spoken  in  relation  to  the  coal  country  of  the  Donetz,  was  sent  by  M.  Anatole 
Demidoff  to  examine  his  Uralian  mines.  We  had  great  pleasure  in  furnishing  this  gentleman  with  a copy 
(not  then  finished)  of  our  general  geological  Map  of  Russia  and  the  Ural,  and  particularly  requested  him 
to  employ  his  leisure  moments  in  verifying  or  correcting  the  observations  we  had  made.  Whilst  these 
sheets  were  going  through  the  press,  M.Le  Play  addressed  a letter  to  Mr.  Murchison,  which,  in  addition 
to  some  remarks  concerning  the  different  ages  of  the  eruptive  rocks,  the  limits  of  the  unaltered  palaeozoic 
deposits  on  the  Tchussovaya,  and  those  of  the  more  crystalline  limestones  around  Nijny  Tagilsk,  contains 
a very  clear  account  of  the  real  nature  and  origin  of  the  magnetic  iron  ore  of  these  mountains.  We  are 
very  glad  to  perceive  that,  both  in  the  letter  to  ourselves,  and  in  the  one  addressed  to  M.  Elie  de  Beaumont, 

1 From  the  collections  made  at  Nijny  Tagilsk  we  recognized  the  Pentamerus  limestone  at  the  follow- 
ing localities  : — Leba,  and  other  places  between  it  and  Tchornoi  Istostchinsk  : Laisk,  eighteen  versts  north 
of  Nijny  Tagilsk,  where  the  Favosites  polymorphus,  Stromatopora  concentrica,  and  stems  of  Cupresso  cri- 
nites  having  been  found,  render  it  probable  that  the  limestone  there  is  Devonian.  Again,  at  Vissimo- 
shaitansk,  near  to  which  platinum  alluvia  have  been  described  by  Humboldt  and  Rose,  and  which,  though 
in  direct  communication  with  and  dependent  upon  Nijny  Tagilsk,  is  on  the  western  slope  of  the  axis, 
Pentameri  occur  in  a black  dolomitic  limestone  mineralogically  undistinguishable  from  rocks  upon  the 
Tchussovaya,  which  will  be  spoken  of  hereafter  as  Devonian. 
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(see  Comptes  Rendus  de  l’lnstitut,  October  1844),  M.  Le  Play  states  in  the  most  unambiguous  manner, 
that  all  these  magnetic  iron  ores  are  of  igneous  origin,  thereby  confirming  the  view  applied  to  Mount 
Blagodat  by  Colonel  Helmersen,  to  whose  observations  we  shall  refer  in  the  next  chapter,  M.  Le  Play 
shows,  that  as  great  accumulations  of  this  ore  are  often  essentially  composed  of  felspar  and  hornblende 
and  traverse  other  rocks,  they  must  be  considered  igneously-formed  masses,  which,  where  the  above- 
mentioned  materials  diminish  and  the  magnetic  iron  prevails,  constitute  (particularly  when  half-decom- 
posed) the  productive  mines  of  the  Russians.  The  observations  of  so  good  an  authority  as  M.  Le  Play, 
who  has  extensively  studied  the  position  of  magnetic  iron  ore  (fer  oxydule)  in  Spain,  and  who  has  found 
this  ore  to  be  more  or  less  disseminated  in  the  very  body  of  many  of  the  igneous  rocks  of  the  Ural,  is  of 
great  value  in  the  decision  of  this  question. 


CHAPTER  XVI. 


NORTH  URAL  OF  THE  MINERS — ( continued ). 

Environs  of  Kushvinsk  and  Mount  Blagodat.— Transverse  Section  from  thence  across 
the  Cham  to  Serebriansk.  Descent  of  the  River  Serebrianka  to  its  Mouth. — Descent 
of  the  Tchussovayafrom  TJst- Serebriansk  to  Ust-Koiva.— Transverse  Section  across 
the  Ural  from  Ust-Koiva  by  Bissersk,  Chrestovodsvisgensk  and  the  Katchkanar,  to 
Turinsk  and  Verkhoturie.— Environs  of  Bog oslofsk  with  Sections.— Descent  of  the 
River  Kakva. — Conclusion. 

^ HE  same  general  character  of  rocks  which  prevails  in  the  tract  between  Eka- 
terinburg and  Nijny  Tagilsk,  extends  northwards  to  Kushvinsk,  and  thence  along 
the  eastern  flank  of  the  Ural  to  Bogoslofsk  and  Petropaulofsk.  Reverting  to 
the  consideration  of  the  most  northern  of  these  districts  at  the  close  of  this 
chapter,  we  will  first  take  a rapid  survey  of  the  principal  geological  features 
around  Kushvinsk,  as  a prelude  to  a second  general  traverse  across  the  chain 
from  thence  to  Serebriansk. 

Brief  Sketch  of  the  Environs  of  Kushvinsk. — Immediately  to  the  east  of  the  Im- 
perial Zavod  of  Kushvinsk'  rise  up  the  hills  called  the  Greater  and  Lesser 
Blagodat  (see  PL  II.  fig.  3),  upon  and  around  which  much  magnetic  iron  ore  has 
been  extracted  during  a century.  It  was  upon  the  higher  of  these  mounts 
(described  by  numerous  writers1 2 * 4,  from  Pallas  in  former  days,  to  Humboldt,  Rose 

1 Colonel  Galahofski  of  the  Imperial  School  of  Mines,  Director  of  the  Zavod  of  Kushvinsk,  at  the 

period  of  our  visit,  afforded  us  every  assistance  in  his  power  to  facilitate  our  examination  of  the  environs, 

of  which  his  officers  had  prepared  a detailed  lithological  map.  Kushvinsk  has  a population  of  6000  souls. 
The  establishment  is  now  directed  by  the  able  mining  engineer  Colonel  Vdlkner,  who  was  so  serviceable 
to  us  at  Perm  (see  p.  144). 

4 This  mount,  as  well  as  many  other  of  the  North  Uralian  rocks,  has  been  described  by  Hermann 
Kupfter  and  Ad.  Erman,  and  Hoffmann.  See  Hermann’s  Mineral.  Beschreibung  und  Erzahlunn-  meiner 
Reisen,  &c. ; Kupffer’s  Essai  d’un  Tableau  Geognostique  del’Ourel;  and  Erman’s  Reise  um  die  Erde 


MAGNETIC  IRON  ORE,  ETC.  OF  BLAGODAT. 


379 


and  Helmersen  in  our  own  time)  that  theVogul  chief  Tchumpin  was  sacrificed  and 
burnt  by  his  wild  countrymen,  for  having  introduced  the  Russians  to  the  tract, 
pointing  out  to  them  the  site  of  the  ore. 

According  to  Colonel  Helmersen,  who  has  given  an  admirable  geological  de- 
scription of  these  environs,  this  mount  is  about  500  feet1  above  the  adjoining  lake, 
and  its  summit  is  rendered  conspicuous  by  a monument  which  records  the  barba- 
rous sacrifice.  Differing  somewhat  from  the  rock  which  is  associated  with  the 
magnetic  iron  at  Nijny  Tagilsk,  the  chief  eruptive  rock  in  the  Great  or  Lesser 
Blagodat  is  felspathic  augite  porphyry.  This  rock  is  fully  displayed  between  the 
Zavod  and  the  higher  summit,  on  approaching  which,  upright  masses  with  metallic 
surfaces  are  seen  to  rise  out,  as  it  were,  from  the  porphyry,  indicating  the  ancient 
quarries  from  which  the  iron  ore  has  been  extracted.  As  far  as  they  have  been 
worked  down,  these  excavations  exhibit  a continuous  mass  of  the  same  fine-giained 
magnetic  ironstone,  with  flakes  of  yellow  and  pink  felspar  and  brown  mica.  Re- 
ferring to  Colonel  Helmersen’s  very  valuable  details  of  the  variation  in  structure 
of  these  rocks  in  different  parts  of  the  hill,  it  is  enough  for  our  purpose  to  state, 
that  this  author  seems  to  have  satisfactorily  proved  these  felspathic  ironstone 
masses  to  be  portions  of  dykes  of  eruptive  character  which  have  traversed  the 
augite  porphyry,  a fragment  even  of  that  rock  having  been  found  in  one  of  them 
which  rises  up  from  near  the  base  of  the  hill. 

In  our  very  hasty  survey  we  descended  from  the  summit  of  the  higher  Blagodat 
into  the  adjacent  depression  on  the  east,  in  which  the  greatest  masses  of  the  iron 
ore  have  been  accumulated ; and  though  when  on  the  spot  we  were  not  led  to  en- 
tertain the  opinion  of  Colonel  Helmersen,  and  were  rather  disposed  to  view  the 
great  lateral  and  rudely  stratified  accumulations  as  sediments  which  had  been  me- 
tamorphosed by  the  influence  of  the  contiguous  eruptive  rocks,  we  were  then  igno- 
rant of  the  fact,  that  dykes  of  really  intrusive  character,  made  up  of  crystalline 
and  igneously-formed  minerals,  and  clearly  formed  posterior  to  the  body  ot  the 


, Helmersen  states,  that  the  Zavod  of  Kushva  (or  Kushvinsk),  being  about  800  French  feet  above  the 
sea,  the  absolute  height  of  the  summit  of  the  greater  Blagodat  is  1260  French  feet.  Calling  t e lesser 
hill  Blagodatka,  the  same  author  mentions,  in  add.tion  to  other  variations  in  mmeral  character  that  on 
the  south  side  the  rock  passes  into  an  amygdaloid  with  nests  of  quartz,  that  on  the  north  side  of  the  lull 
blocks  of  fine-grained  limestone  occur,  and  that  Colonel  Josse  had  found  nests  of  limestone  m the  body 
of  the  rock.  (Der  Magnetberg  Blagodat  am  Nordlichen  Ural,  1837.)  Again,  according  to  Hermann, 
portions  of  beds  of  limestone  were  in  his  time  detected  in  the  ferriferous  mining  masses.  (Rose,  vol.  i. 
p.  346.) 
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mountain,  contained  similar  iron  ore.  Now  that  we  are  acquainted  with  this  fact, 
which  so  clearly  demonstrates  the  magnetic  iron  ore  to  have  been  erupted1,  we  have 
no  hesitation  in  agreeing  with  our  skilful  cotemporary,  who  has  so  closely  studied 
the  rocks  of  Blagodat,  that  these  great  masses  of  iron  ore  have  flowed  into  this 
depression  from  fissures  in  the  adjacent  hill,  and  that  they  have  since  been  cut 
through  by  other  dykes  of  similar  matter.  In  our  description  of  the  Katchkanar 
we  shall  adduce  independent  proof  of  the  igneous  origin  of  magnetic  iron. 

Besides  the  porphyry  and  magnetic  iron  of  the  Great  and  Little  Blagodat,  the 
environs  of  Kushvinsk  are  surrounded  by  a vast  number  of  other  eruptive  rocks 
differing  in  mineral  composition,  the  outlines  of  which  were  laid  down  by  the 
Russian  mining  engineers  in  a detailed  map  of  the  rocks  around  the  Zavod,  which 
had  been  prepared  for  our  use.  These  intrusive  rocks  so  predominate,  that  the 
original  sedimentary  strata  are  only  to  be  detected  in  very  small  and  isolated 
fragments,  or  in  bands  of  highly  altered  chlorite  schists.  The  important  point, 
however,  for  geologists  like  ourselves  to  dwell  upon  was,  that  whether  composed 
of  hornblendic  greenstone  as  at  Nijny,  or  of  greenstone  porphyry  as  at  Laisk 
and  Blagodat,  all  the  intrusive  rocks  on  this  zone  are  upon  the  same  line  of  erup- 
tion, and  all,  according  to  our  view,  have  produced  varied  metamorphic  and  mineral 
effects  upon  the  stratified  deposits. 

But  still  amid  this  chaos  of  eruptive  and  metamorphic  rocks,  well-known  sedi- 
mentary strata  are  to  be  detected  at  intervals.  Thus  we  observed  fossiliferous 
limestones  a little  to  the  north  of  Ivushvinsk  in  a highly  cultivated  tract  through 
which  the  road  to  Bogoslofsk  passes2.  To  the  west  of  that  route,  about  fifteen 
versts  south  of  Nijny  Turinsk,  in  the  midst  of  the  forest,  and  on  the  banks  of  a 
rivulet  known  among  the  Russian  settlers  as  “ Retchka  Isveostka,”  or  limestone 
brook,  we  met  with  strong  beds  of  limestone  striking  to  the  north-north-west, 


1 See  M.  Le  Play’s  confirmation  of  this  view,  ante,  p.  376. 

8 In  writing  to  us  concerning  the  igneous  origin  of  the  magnetic  iron  ore,  M.  Le  Play,  after  stating 
that  Nijny  Tagilsk  and  Blagodat  are  not  the  most  appropriate  localities  for  this  inquiry,  thus  expresses 
himself : — “ La  question  se  resout  surtout  par  l’etude  des  roches  crystallines,  qui  forment  de  si  grandes 
masses,  soit  dans  le  centre  de  la  chaine  de  l’Oural,  soit  dans  les  contrees  qui  s’etendent  vers  l’est,  du  cote 
de  la  grande  steppe  de  Siberie.  Le  fer  oxydule  y est,  pour  ainsi  dire,  uu  occupant  constant  des  roches 
crystallines,  il  la  maniere  de  Valbite  et  de  Vamphibole ; et  9a  et  la  il  y forme  des  montagnes  oil  le  fer  abonde 
plus  que  les  autres  elements  : en  beaucoup  de  points  il  forme  des  gites  speciaux,  ou  les  autres  elements 
disparaissent  presque  completement,  et  qui  sulfiraient  seules  a alimenter  des  lmuts  fourneaux  pendant  des 
centaines  d’annees.” — Extract  from,  a Letter  to  Mr.  Murchison  dated  Ekaterinburg , August  30,  1844 


TRANSVERSE  SECTION  FROM  BLAGODAT  TO  SEREBRIANSK. 


and  dipping  30°  to  the  east.  Among  their  fossils  were  a Pentamerus,  closely- 
allied  to  P.  Baschkiricus  (nob.),  the  large  Leptcena  Uralensis  (nob.),  with  Orthis 
striatula,  Terebratula  reticularis,  corals,  &c.  These  beds  of  limestone  are  of  a dark 
colour,  alternate  with  shale,  and  have  altogether  an  unaltered  aspect.  Surrounded 
by  eruptive  and  metamorpliic  rocks,  they  constitute  one  of  those  “ oases  ” or 
fragments  of  the  original  deposits,  which  occurring  at  intervals  along  this  chain, 
serve  to  explain  its  original  character. 

It  would,  however,  be  presumptuous  in  us  to  attempt  to  define  too  precisely  the 
age  of  this  isolated  calcareous  fragment,  the  Pentamerus  of  which  led  us  at  the 
time  to  consider  it  of  Upper  Silurian  age  ; but  as  we  afterwards  found  the  Leptcena 
Uralensis  associated  with  Devonian  fossils  (on  the  Serebrianka) , the  rock  under 
consideration  may  perhaps  be  classed  as  Devonian,  particularly  since  its  corals,  Cau- 
nopora  ramosa,  Stromatopora  concentrica,  and  Favosites  polymorpha  (var.  Dev.),  are 
very  indicative  of  that  age1.  The  limestone  is  to  a great  extent  covered  by  coarse 
detritus  derived  from  the  adjacent  lulls,  in  which  some  calcareous  specimens  occur, 
amid  many  of  an  eruptive  and  metamorpliic  character,  and  from  which  grains  of 
platinum  have  been  extracted. 

Transverse  Section  across  the  Ural  from  Mount  Blagodai  and  Kushvinsk  to  Sere- 
briansk.— Between  the  Zavod  of  Kushvinsk  and  the  first  counterforts  on  the  eastern 
flank  of  the  Ural-tau  or  ridge,  no  natural  sections  are  visible,  and  the  road  passes 
over  undulations  of  various  igneous  rocks,  which,  according  to  the  Russian  engineers, 
consist  of  porphyry,  greenstone,  aphanite,  serpentine,  &c. 

At  the  small  Zavod  of  Verchny  Barantchinsk,  talc  schists  are  seen  to  be  thrown 
off  from  a mass  of  greenstone,  which  rises  into  a hill  called  the  Limetree  Hill. 
From  the  depression  to  the  west  of  this  eminence,  the  ascent  of  the  real  Ural-tau 
or  water-shed  commences.  The  rocks  discoverable  on  the  sides  of  the  route  are 
finely  laminated  micaceous  schists,  in  parts,  indeed,  somewhat  carbonaceous,  with 
occasional  quartzose  bands  and  veins  of  quartz2.  The  whole  of  the  tract  between 
the  summit  of  talcose  and  chlorite  schists  and  the  environs  of  Serebriansk  is,  it 
must  be  admitted,  as  uninteresting  and  monotonous  a mountain  side  as  we  ever 

1 Though  the  above-mentioned  rock  is  little  if  at  all  altered,  other  limestones  near  Kushvinsk  are  in 
the  state  of  white  crystalline  granular  marble.  In  one  of  these  we  detected  the  form  of  Favosites  Goth- 
landica ; so  that  this  rock  may  be  true  Upper  Silurian. 

* Colonel  Hclmersen  states  that  he  found  specimens  of  the  quartzose  micaceous  schist  called  “ Itaco- 
lumite”  near  this  axis.  We  shall  hereafter  advert  to  this  rock  as  the  matrix  of  diamonds.  (Reise  nach 
dem  Ural  und  der  Kirgisen  Steppe,  part  ii.  p.  199.) 
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traversed.  Poor  gold  washings,  now  abandoned,  were  formerly  worked  at  Kedrofka 
in  a depression  near  the  axis,  and  deposits  of  brown  iron  ore  between  that  and 
Rabina  Gora,  slightly  diversify  the  features  of  the  subsoil,  which  invariably  present 
the  facies  of  metamorphic  rocks,  amid  which  one  band  of  white  crystalline  lime- 
stone is  apparent,  and  has,  like  all  the  other  strata,  a persistent  strike  from  south 
to  north.  At  the  village  of  Lukovka,  thirteen  versts  from  Serebriansk  and  on  the 
western  slope  of  the  chain,  small  greenstone  protrusions  were  first  observed  by 
Colonel  Helmersen,  the  position  of  which  is  highly  interesting  in  exhibiting  a 
central  axis  of  metamorphic  rocks  enclosed  between  eruptions  of  igneous  matter1. 

It  was,  indeed,  very  gratifying  to  see,  that  in  proportion  as  we  receded  from  the 
igneous  zone  upon  the  east,  the  sedimentary  strata  gradually  parted  with  their  tal- 
cose,  quartzose  and  chloritic  character,  and  assumed  the  appearance  of  ordinary 
argillaceous  schist,  with  bands  of  grauwacke,  grit  and  psammite,  all  parallel  to  the 
crystalline  axis  of  the  chain.  Arrived  at  Serebriansk,  the  appearance  of  the  strata 
at  the  edges  of  the  excavations  around  the  Zavod  and  along  the  banks  of  the  ar- 
tificial lake  and  of  the  river  Serebrianka,  led  us  to  suppose,  that  the  strata  were 
not  of  higher  antiquity  than  the  Uppermost  Silurian,  particularly  as  we  found  the 
Leptama  Uralensis  and  Terehratula  aspera  in  a band  of  impure  limestone. 

Descent  of  the  Serebrianka  River  to  its  Mouth. — The  Zavod  of  Serebriansk  is 
established  for  the  purpose  of  catching  the  waters  of  the  Serebrianka  river  before 
they  enter  into  a narrow  and  tortuous  defile  of  some  length,  by  which  they  escape 
to  the  Tchussovaya.  A large  lake  is  thus  established  above  the  works,  by  the 
water  of  which  the  ores  of  Blagodat  are  to  a great  extent  worked.  Having 
expressed  our  desire  to  descend  the  Serebrianka  to  its  junction  with  the  Tchus- 
sovaya (for  we  saw  by  the  Map  that  its  banks  must  expose  good  sections  of  the 
strata),  it  was  most  mortifying  to  perceive,  that  the  river  beneath  the  water-works 
was  nearly  dry.  The  Imperial  instructions,  however,  for  the  fulfilment  of  our 
wishes  were  not  to  be  slighted,  and  by  daybreak  after  the  evening  of  our  arrival 
at  Serebriansk  the  worthy  Director  of  the  establishment,  M.  Moskvin,  having  let  off 
a large  body  of  water  from  the  upper  reservoirs  or  lakes,  had  in  one  night  created 
a river  for  our  use,  on  which  by  daybreak  a few  canoes  and  a larger  boat  were 
already  afloat  and  manned  ! 

In  this  little  flotilla  we  descended  the  wild  and  uninhabited  gorge,  though  not  with 

1 M.  Le  Play  also  speaks  of  hornblendic  rocks  on  the  western  slope  of  the  axis,  but  to  the  south  of 
this  section.  (Comptes  Rendus,  October  21,  1844,  t.  xix.  p.  853.) 
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facility.  The  body  of  water  was  insufficient  for  our  larger  boat,  laden  with  provi- 
sions and  baggage,  and  even  in  the  smaller  canoes  it  was  difficult  to  avoid  the  rocks  ; 
so  that  after  descending  for  some  hours,  one  of  them  was  upset  and  the  geologists 
were  well  drenched  in  the  rapid  stream1.  The  large  boat,  often  lifted  through  the 
rapids  by  our  hardy  and  cheerful  boatmen,  was  at  length  worn  through  by  the 
rough  treatment  of  the  projecting  rocks.  When  within  two  miles  of  the  mouth  ot 
the  river  we  were  compelled  to  abandon  the  flotilla  and  endeavour  to  foice  our  way 
by  night  along  the  edges  of  the  wild,  untrodden  and  virgin  forest  on  the  banks  of 
the  Serebrianka,  not  reaching  the  warm  and  dry  huts  of  the  peasants  at  Ust-Sere- 
briansk  until  two  in  the  morning. 

Such  privations  were,  however,  amply  repaid  by  the  knowledge  we  obtained  in 
this  long  day’s  work,  of  the  true  structure  of  the  band  of  country  between  Sere- 
briansk  and  the  Tchussovaya,  through  which  the  river  Serebrianka  meandeis  in  a 
deep  gorge,  for  a distance  of  nearly  seventy  versts.  All  the  strata  around  the 
Zavod  of  Serebriansk  had  (as  we  have  already  remarked)  lost  their  crystalline 
characters,  and  had  passed  into  palteozoic  rocks  of  ordinary  sedimentary  charac- 
ters. They  are  still,  however,  exceedingly  convoluted  and  much  dislocated.  Nu- 
merous examples  of  this  condition  may  be  seen  around  the  Zavod,  and  the  annexed 
diagram  representing  their  appearance  a few  versts  below 
it,  where  they  constitute  the  rocky  banks  of  the  Sere- 
brianka, will  sufficiently  illustrate  the  flexures  and  faults 
to  which  the  whole  tract  has  been  subjected. 

Thinly  fissile  schists,  often  of  purple  plum  colours,  roll  over  and  over  with 
courses  of  quartzose  and  psammitic  sandstone,  the  grauwacke  sandstone  of  authois, 
occasionally  highly  ferriferous  ; and  these  beds  are  frequently  repeated  by  countless 
flexures. 

At  about  forty  versts  (following  the  bends  of  the  river)  beneath  the  Zavod  ot 
Serebriansk,  the  grauwacke  schists  fold  under  the  first  limestone  we  observed  , 
and  about  twenty-six  versts  from  its  mouth,  we  met  with  other  limestones  (a  little 
above  the  junction  of  a brook  called  Shuroska).  The  annexed  woodcut  will  suffi- 
ciently explain  the  relations  and  succession.  The  rock  here  («)  is  a dark  grey, 
hard,  impure  limestone,  subordinate  to  schist  or  shale,  is  much  contorted,  and 
striking  to  the  north-north-west,  contains  no  determinable  fossils.  To  the  west, 

> Our  whole  party  was  reunited  at  Serebriansk,  and  continued  together  in  the  descent  of  the  rivers 
Serebrianka  and  Tchussovaya,  and  also  in  traversing  the  Ural  by  the  Katchkanar. 
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or  further  down  the  stream,  the  calcareous  bands  expand  into  highly  fractured, 
slaty  limestone,  which  is  subordinate  to  hard  sandstone.  Up  to  this  point  the 
limestones  and  schists,  a and  b,  may  be  Silurian ; but  at  two  versts  lower  down, 
the  beds  acquiring  more  regularity  (strong-bedded  black  limestone),  we  found  in 
them  several  fossils  which  convinced  us  that  they  were  of  the  age  of  the  South 
Devonshire,  or  Eifel  strata.  For  besides  the  Leptcena  Uralensis  and  Terebratula 
reticularis,  both  of  which  descend  into  strata  which  may  prove  to  be  of  Silurian 
age,  we  may  cite  a Clymenia,  Cyrtoceratites,  closely  resembling  an  Eifel  species, 
Strygocephalus  Burtini,  Orthis  striatulus,  Terebratula  concentrica,  with  two  new  spe- 
cies of  Spirifer  and  several  corals. 

The  beds  of  limestone,  separated  from  each  other  by  black  carbonaceous  courses, 
are  here  overlaid  by  highly  quartzose,  flat-bedded  grit,  which  passes  into  chert,  the 
whole  undulating  at  low  angles  of  inclination  1 5°  to  20°,  and  followed  by  beds 
slightly  differing  from  the  above  in  being  sometimes  more,  sometimes  less  cherty 
or  flinty  and  carbonaceous.  In  one  spot  indeed  ( d of  woodcut),  these  calcareous 
rocks,  containing  corals,  assume  very  much  the  lithological  facies  of  the  Upper 
Silurian  rocks  of  England,  in  which  small  calcareous  concretions  predominate.  But 
notwithstanding  all  convolutions,  we  were  evidently  making  an  ascending  section, 
as  the  prevalent  dip  was  to  the  west,  and  the  same  Terebratula  reticularis  was  more 
abundant  in  these  uppermost  beds  than  in  the  lower.  We  came  therefore  to  the 
conclusion,  that  the  fossiliferous  portion  of  the  calcareous  zone  between  the  Zavod 
of  Serebriansk  and  the  river  Tchussovaya  is  Devonian.  In  descending  the  latter 
river  we  met  with  repeated  and  rapid  undulations,  by  which  these  Devonian  rocks 
are  seen  to  support  true  carboniferous  limestone  of  very  dissimilar  characters. 

Descent  of  the  Tchussovaya  from  Ust-  Serebriansk  to  Ust-Koiva'1. — The  same  calca- 

1 In  Part  I.  we  printed  the  word  Koiva  with  a C,  but  the  orthoepy  to  which  we  have  adhered  in  our 
Map  induces  us  to  prefer  the  K.  In  partially  alluding  to  this  tract  in  a previous  page,  125,  we  also  spoke 
of  the  loss  of  certain  sketches,  which  having  since  been  recovered,  the  illustrations,  pp.  386,  387,  388,  are 
taken  from  them. 
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reous  Devonian  rocks  which  are  near  the  mouth  of  the  Serebrianka,  also  occupy 
the  cliffs  of  the  Tchussovaya  near  the  union  of  these  rivei's.  It  is  useless  to 
describe  in  detail  all  the  reversals  of  dip  or  flexures  of  the  various  black  and 
schistose  limestones,  marked  by  irregular  white  veins,  which  alternate  with  thin- 
bedded  black  chert  or  flint.  The  bends  and  breaks  of  these  limestones  are  indeed 
quite  as  numerous  and  as  remarkable  as  those  of  the  grauwacke  sandstone  and 
schists  upon  the  Serebrianka.  There  are,  however,  lithological  varieties  a little 
below  Ust-Serebriansk  which  x’equire  notice.  These  are  saccharoid  dolomites, 
both  white  and  black,  which,  here  and  there,  are  detected  amid  the  convoluted  and 
partially  altered  limestone  strata.  The  black  dolomite  (a  rock  unknown  we  believe 
in  Western  Europe)  is  occasionally  seen  in  very  thin  beds,  perfectly  interstratified 
with  the  ordinary  subcrystalline  limestone,  and  in  highly  inclined  positions.  The 
white  dolomite  occurs  at  a point  of  great  disturbance,  and  where  the  dip  is  reversed. 

By  reference  to  the  Map  it  will  be  seen,  that  these  dolomites,  which  range  along 
the  great  north  and  south  fissure  of  the  Tchussovaya,  lie  between  two  lines  of 
igneous  eruption,  one  of  which  has  been  already  noticed  at  the  mineral  springs  of 
Sergiefsk  ; the  other  (it  will  he  subsequently  mentioned)  ranges  northwards  from 
Bissersk,  a tract  in  which  black  dolomite  also  largely  occurs. 

After  various  undulations,  in  which  masses  of  limestone  many  hundred  feet  in 
thickness,  occasionally  highly  fetid  and  containing  bands  of  dolomite,  are  arched 
over  grauwacke  grits,  these  Devonian  rocks,  for  the  most  part  inverted  or  dipping 
towards  the  Ural  chain,  though  in  other  places  away  from  it,  are  again  most  instruct- 
ively exhibited  in  regular  sequence,  at  the  Kinovski  Zavod,  on  the  left  bank  of  the 
Tchussovaya.  Here  a transverse  ravine  exposes  the  following  section  in  ascending 
order  from  the  western  buildings  to  the  edge  of  the  stream,  the  whole  dipping 
about  50°  to  the  east.  1.  Strong-bedded  grey  limestone,  with  Terebratula  prisca. 
2.  Black  beds  with  geodes  and  concretions  of  chert.  3.  Dolomitic  sandy  lime- 
stone, followed  by  courses  of  clay  and  thin  flat  beds  of  white  dolomite,  the  whole 
covered  by  impure  limestone  passing  into  quartzose  calcareous  grit.  These  rocks 
are  Devonian ; for  they  contain  Terebratula  reticularis  (prisca),  Spirifer  Murchi- 
sonianus  (De  Kon.),  with  Favosites  spongites,  F.  polymorpha,  Stromatopora  concen- 
trica,  Lithodendron  ccespitosum,  and  Caunopora  favosa,  &c. 

By  this  high  inclination  of  the  strata  at  Kinovsk  on  the  west,  and  that  of  simi- 
lar strata  towards  Oslankoi  Pristan  on  the  east,  a vast  trough  is  formed,  in  which 
appears  a great  mass  of  amorphous  light-coloured  limestone,  called  by  the  Russians 
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Stina  voi,  or  the  wall.  Though  we  did  not  discover  fossils  at  this  spot,  there  can 
be  no  doubt  that  this  is  true  carboniferous  limestone,  both  from  its  lithological 
identity  with  rocks  a little  lower  down  the  river,  which  contain  characteristic 
remains,  and  from  being  similarly  superposed  to  true  Devonian  rocks.  In  fact, 
after  various  contortions  of  the  inferior  beds,  the  very  same  limestone,  i.  e.  a light 
grey  uniform  rock,  like  the  prevalent  carboniferous  limestone  of  England,  and 
very  different  from  the  dark-coloured  and  white- veined  Devonian  limestone,  rises 
up  into  the  bold  and  lofty  cliffs  called  Multik,  300  feet  high,  the  beds  of  which 
plunge  towards  the  Ural,  and  in  which  we  found  the  Productus  Scoticus,  Caryo- 
phyllia  fasciculata  (Flem.),  with  other  mountain  limestone  forms1. 

These  masses  of  limestone  are,  indeed, 
distinctly  seen  to  lie  in  a trough  ; since  on 
proceeding  somewhat  eastward  by  a bend 
of  the  river  towards  Oslanski  Pristan, 
we  again  met  with  precipitous  peaks  of 
Devonian  limestone  (Igluvostroi-kamen), 
for  the  most  part  in  highly  broken  and 
grotesque  forms  as  represented  in  this 
woodcut. 

The  older  members  of  the  Devonian 
system,  or  the  upper  part  of  the  Silurian 
(where  there  are  few  limestones  and  fos- 
sils it  is  impossible  to  draw  neat  lines 
of  division  in  a rapid  survey),  are  thrown 
about  with  an  inverted  inclination,  often 
plunging  towards  the  Ural,  and  occupy 
low  domes  and  undulations  around  the 
station  of  Oslanski  Pristan.  These  de- 
posits are  composed  of  purple,  red  and  greenish  and  grey  schists  and  grits,  with 

1 Productus  gigas,  P . antiquatus,  P . Scoticus,  Spirifer  Mosquensis,  with  Caryopkyllia  fasciculata  (Flem.)  • 
Harmodites  reticulata  ( Syringopora , id.  Goldf.),  H.  ramulosa,  Favosites  spongites,  and  other  carboniferous 
fossils  occur  at  Ilink  and  further  up  the  stream.  Several  of  the  corals  mentioned  in  this  and  other  pages 
had  not  been  seen  by  Mr.  Lonsdale  when  these  sheets  were  going  through  the  press,  and  they  may  under 
his  scrutiny  be  occasionally  distinguished  by  other  names.  (See  in  subsequent  part  Mr.  Lonsdale’s  de- 
scription of  the  corals.) 
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courses  of  impure  limestone,  on  the  whole  resembling  the  older  beds  upon  the 
Serebrianka,  p.  383. 

In  proceeding  thus  far,  by  the  devious  turns  of  the  Serebrianka  and  Tchussovaya, 
we  had  therefore  learnt,  that  the  whole  region  was  chiefly  made  up  of  lower  palaeo- 
zoic rocks,  the  folds  of  which  opening  out  in  proportion  as  they  receded  from  the 
chief  axis  of  the  Ural,  at  length  throw  off  troughs  of  carboniferous  limestone — that 
we  had,  in  short,  advanced  from  older  to  younger  deposits. 

This  inference  was  completely  confirmed  by  a further  descent  of  the  Tchusso- 
vaya from  Oslanski  Pristan1  to  Ust-Koiva,  which  occupied  us  two  days.  In  this 
space  (of  not  less  than  thirty  English  miles  in  a straight  line,  and  perhaps  double 
that  distance  by  the  stream),  in  which  the  river  Tchussovaya  meanders  nearly 
transverse  to  the  strike  of  the  strata,  we  passed  over  striking  flexures,  in  which  true 
Devonian  masses,  one  of  them  exhibiting  bands  of  hard,  thick-bedded  dull  red 
sandstone,  with  greenish  spots  and  blotches  very  much  resembling  the  old  red 
sandstone  of  the  Highlands  of  Scotland,  are  associated  with  and  overlaid  by  impure 
and  other  limestones,  with  characteristic  Devonian  fossils,  whilst  these  are  in  their 
turn  surmounted  by  great  masses  of  true  carboniferous  limestone. 

Further  to  the  west  we  took  leave  of  the  older  schists  and  psammites,  and 
thenceforward  were  in  a more  purely  calcareous  tract.  At  Tchismar  there  is  a 
striking  anticlinal,  where  Devonian  limestone  and  calcareous  shale  dip  off  to  the 
east  and  west  from  underlying  reddish  rocks.  In  the  upper  strata  near  this  place 
we  collected  the  Lithoclendron  cwspitosum  in  as  great  profusion  as  at  Lustheide  on 
the  Rhine,  together  with  Favosites  polymorpha,  Stromatopora  concentrica,  Spirijer 
Murchisonianus,  &c.  From  this  point,  indeed,  to  Kinish,  or  Kumuish,  on  the  left 
bank,  the  river  flows  in  limestones  for  the  most  part  Devonian,  and  often  in  the 
state  of  dolomite,  and  which  are  surmounted  by  carboniferous  limestone,  of  which 
we  traced  a few  characteristic  fossils  at  intervals,  though  usually  the  latter  rock 
seemed  to  contain  Encrinites  only.  Although  the  natural  sections  convinced  us 
that  two  limestones,  the  lower  dark  and  white-veined,  containing  Devonian  lossils, 
and  the  upper  light  grey,  containing  carboniferous  fossils,  are  occasionally  in  juxta- 
position on  the  banks  of  this  river,  we  cannot  pretend  accurately  to  define  each 
junction.  We  will  simply  say,  that  the  one,  if  not  directly  incumbent  on  the  other, 
is  separated  only  by  a few  hands  of  grauwacke  grit. 

1 This  place  is  the  port  on  the  Tchussovaya  for  the  mineral  produce  transmitted  from  Kushvinsk  and 
Serehriansk. 
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A more  picturesque  river  gorge  was  certainly  never  examined  by  geologists. 
Between  the  hamlet  of  Kinish  and  Ust-Koiva  we  passed  through  scenes  even  sur- 
passing in  beauty  those  higher  up  the  stream,  and  to  which  it  would  have  required 
the  pencil  of  a professed  artist  to  do  justice.  The  river  runs  in  a limestone  gorge, 
in  which  cliffs  of  every  variety  of  form,  occasionally  exposing  large  caverns  along 
theii  veitical  faces,  with  trees  and  flowers  grouped  about  in  the  clefts:  rocks, 
vrnying  in  colour  from  black  to  white,  in  structure  from  amorphous  dolomite  to 
plane-bedded  limestone,  and  twisted  about  into  basins  and  anticlinals — here  rising 
into  serrated  and  broken  peaks,  there  bending  into  graceful  slopes — appeared  in  a 
continual  succession1.  We  offer  to  our  readers  a sketch,  taken  at  a point  where 
the  rivet  is  very  tortuous,  and  must  leave  it  to  his  imagination  to  conceive  how 
beauteous  are  these  scenes  in  all  their  summer  glory.  In  the  opposite  lithograph 
a large  bowl  of  carboniferous  limestone,  presenting  a lofty  precipitous  face  and 
covered  with  foliage,  is  seen  in  the  distance,  on  the  opposite  or  left  bank  of  the 
stream  ; whilst  highly-inclined  and  contorted  rocks,  which  we  believe  to  be  De- 
vonian, occupy  the  foreground. 

The  local  name  of  the  most  remarkable  of  these  basins,  as  represented  in  this 
woodcut,  flanked  by  a striking  mural  mass  of  limestone  (a)  300  or  400  feet  in 


The  four  Brothers 


Thin  bedded 
limestone. 


Dolomite. 


Dolomite 
with  Encrinites. 


...  - witn  .kncrimtes 

height,  has  escaped  us ; but  certain  peaks  were  known  to  our  boatmen  as  the 
“four  brothers,”  and  another  fine  face  of  rock  was  termed  “ Ghselny  Kamen,”  or 
the  musical  stone.  Some  of  the  caverns,  like  those  before  mentioned  on  the  Issetz 
are  said  to  have  been  inhabited  by  Yermak,  the  Cossack  conqueror  of  Siberia,  and 
therefore  the  great  hero  of  the  Ural  Mountains2. 

In  approaching  Ust-Koiva  these  grand  calcareous  flexures  begin  to  cease,  and  a 
long  ledge  of  the  upper  limestone,  loaded  with  true  mountain  limestone  fossils, 


1 The  most  prevalent  fir-trees  are  the  Pirns  allies  and  P.picea,  here  and  there  a gigantic  Pinus  cem- 
bra  and  a larch,  with  birch,  aspen,  &c.  &c.  Among  a profusion  of  wild  flowers  we  were  specially  struck 
with  the  beauty  of  the  Cypripedium  calceola,  and  many  species  of  Or  chide  ce,  Vicia,  Stachys,  &c. 

2 It  was  from  the  adjoining  Zavod  belonging  to  the  Strogonoflf  family,  then  almost  exclusively  pos- 
sessing this  region,  that  Yermak  the  Cossack  first  proceeded  in  his  expedition  into  Siberia.  In  that 
establishment  he  found  a sure  retreat  and  centre  of  operations  between  his  first  exploits  and  his  final 
conquest  of  Siberia — a conquest  scarcely  less  wonderful  than  that  of  Mexico  by  Cortez. 
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dips  to  the  west,  under  the  millstone  grit,  in  the  manner  previously  described,  and 
represented  in  the  woodcut,  p.  126. 

Here  then  the  geologist  has  reached  the  western  term  of  the  more  violent  disturb- 
ances due  to  the  outburst  of  the  plutonic  rocks  and  the  upheaval  of  the  Uralian 
axis,  and  from  this  point  to  the  west  the  carboniferous  limestone  simply  folds  over 
in  broad  undulations  capped  by  millstone  grit,  occasionally  containing  a little  coal ; 
whilst  all  these  more  ancient  palasozoic  rocks  subside  beneath  conglomerates  and 
deposits  ot  the  lower  country.  Such  conglomerates  arranged  in  horizontal  strata 
we  met  with  at  the  mouth  of  the  river  Usva  and  opposite  the  village  of  Komasino, 
where  they  alternate  with  beds  of  sandstone.  They  are  entirely  made  up  of  frag- 
ments of  the  adjacent  palaeozoic  rocks  on  the  east,  and  certain  fragments  of  carbo- 
niferous limestone,  from  the  size  of  a child’s  head  to  that  of  the  fist,  mingled  with 
pebbles  of  quartz,  sandstone,  chert,  Lydian  stone,  &c.  Such  beds,  similar  to  those 
observed  in  the  same  position  on  the  route  between  Kongur  and  Ekaterinburg 
(p.354),  tell  an  unambiguous  tale,  and  assure  us  that  one  of  the  great  elevations 
of  the  Ural  chain  took  place  after  the  formation  of  the  carboniferous  limestone  and 
millstone  grit,  the  fragments  of  which  have  been  deposited  at  the  foot  of  the  highly- 
inclined  and  broken  formations  which  have  been  described. 

Transverse  Section  of  the  Ural  from  Ust-Koiva  on  the  west  by  Bissersk  and  the 
Katchhanar  to  Turinsk  and  Verkhoturie  on  the  east  (PL  II.  fig.  5). — Having  en- 
deavoured to  explain  the  nature  of  the  deposits  on  the  western  flank  of  the  North 
Ural,  as  exposed  in  the  gorges  of  the  rivers  Serebrianka  and  Tchussovaya,  we  now 
beg  our  readers  to  repass  with  us  into  Siberia,  on  a more  northern  parallel, — one 
by  which  we  could  not  have  travelled  without  the  united  assistance  of  our  lamented 
friend  Prince  Butera  and  the  Imperial  Government.  A part  of  this  journey  only, 
viz.  to  the  gold  mines  of  Chresto-vodsvisgensk,  can  be  accomplished  in  the  tilegas 
and  light  carts  of  the  country,  the  central  ridge  being  with  difficulty  passable  on 
horseback. 

To  the  east  of  Ust-Koiva,  a plateau  of  millstone  grit  is  succeeded  by  carboniferous 
limestone,  similar  to  that  on  the  Tchussovaya,  on  which  is  situated  the  Zavod  of 
Alexandrofsk.  Undulating  and  unaltered  strata,  chiefly  carboniferous,  continue 
a little  to  the  east  of  that  place,  when  the  older  grits  and  grauwacke  (Devonian  ?) 
with  subordinate  limestone  are  found  penetrated  by  intrusive  rocks. 

These  intrusive  rocks  stretch  out  in  a zone  from  north  to  south  in  the  meridian 
of  Bissersk,  the  chief  Zavod  of  the  tract,  and  are  most  apparent  about  twelve 
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versts  to  the  north  of  that  place,  where  they  are  specially  distinguished  by  con- 
taining that  beautiful  green  mineral  “ Ouvarovite,”  so  peculiar  to  the  Ural  Moun- 
tains and  Siberia.  This  line  of  eruption,  it  will  be  observed  (see  Map),  is  parallel 
to  the  crest  of  the  Ural.  In  looking  at  these  rocks  of  Bissersk  and  those  of  Nijny 
Serginsk  as  two  north  and  south 1 lines  of  eruption,  the  geologist  may  well  account 
for  the  great  breaks  and  occasional  metamorphism  of  the  intermediate  strata,  of 
which  we  have  just  treated  as  exposed  upon  the  Tchussovaya.  But  between  these 
small  lateral  and  western  lines  of  eruption  and  the  chief  ridge  of  the  Ural,  where 
other  eruptive  rocks  appear,  many  sedimentary  deposits  occur,  and  just  as  in  other 
traverses  we  perceived,  that  in  proportion  as  the  strata  approach  the  grander  lines 
of  igneous  protrusion,  so  are  they  more  metamorphosed  and  crystalline. 

For  a few  versts  to  the  east  of  Bissersk  no  rocks  appear  through  the  deep  and 
heavy  alluvia  and  morass,  hut  on  reaching  the  little  depression  in  which  gold 
and  diamond  alluvia  occur  (twelve  versts  east  of  Bissersk),  strong  ledges  of  black 
dolomitic  limestone  have  been  laid  open,  which  strike  from  35°  west  of  north  to  35° 
east  of  south.  In  some  places,  where  the  alluvia  have  been  removed,  the  beds  are 
seen  in  highly  inclined  positions,  sometimes  vertical  and  at  others  inclining  70°  to 
80°  towards  the  Ural.  These  dolomites,  in  the  least  altered  parts  of  which  we  de- 
tected a few  imperfect  organic  remains  (Corals,  Terebratulas,  Spiriferae,  &c.) , have 
much  the  aspect  of  those  on  the  Tchussovaya,  except  that  they  are  still  more  cry- 
stalline. They  are  flanked  on  the  west,  and  in  fact  pass  into  talcose  schists,  with 
bands  and  flattened  concretions  of  quartz,  and  as  both  these  rocks  have  clearly 
been  altered,  we  conclude  that  the  same  causes  have  affected  each  of  them.  In 
fact,  we  observed  between  the  beds  of  the  dolomite,  laminae  of  talc  schist  similar 
to  those  which  occur  in  the  talcose  and  quartzose  rocks  of  the  adjacent  moun- 
tains. 

Throughout  the  greater  portion,  however,  of  the  tract  around  Chresto-vodsvis- 
gensk,  the  subsoil  is  completely  hidden  from  view  by  thick  mounds  of  gravel,  for 
the  most  part  very  coarse,  in  which  the  gold  ore  occurs,  and  in  which  a few  dia- 
monds have  been  detected.  To  these  a future  reference  will  be  made,  and  we  now 
proceed  to  describe  the  passage  of  the  Ural  by  the  mountain  of  Katchkanar. 

Passage  of  the  Ural  by  the  Katchkanar  to  Turinsk  and  Verlchoturie. — The  road 
by  which  we  were  to  pass  the  Ural  (for  the  greater  part  a mere  horse  track),  not 
having  been  used  for  some  years,  it  was  necessary  to  send  workmen  in  advance, 

1 See  page  354. 
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both  to  open  it  out  where  obstructed  by  the  growth  of  trees  and  branches  and  to 
order  guides  and  horses  to  meet  us  from  the  Imperial  Zavod  of  Turinsk  on  the 
Siberian  side  of  the  chain  to  which  we  were  proceeding1 * 3. 

The  country  between  the  great  alluvial  depression  in  which  these  gold  mines 
are  situated,  and  the  real  water-shed  of  the  Ural  is  featureless.  Dense  foliage  ob- 
structing all  lateral  view,  nothing  is  seen  beneath  the  feet  of  the  traveller  save 
bog  and  marsh  plants,  and  no  vista  whatever  can  be  obtained  through  the  dark 
and  gloomy  forest,  in  which  his  horse  flounders,  amid  half-rotten  and  broken  logs, 
occasionally  sinking  to  the  saddle  flaps  in  mire.  The  few  points  of  stone  which 
protrude  through  the  detritus  and  vegetation,  are  barely  sufficient  to  acquaint  him, 
that  here,  as  between  Kushvinsk  and  Serebriansk,  the  substratum  is  a chlorite 
schist,  which  not  being  of  a hard  nature,  has  been  worn  down  into  inconspicuous 
rounded  slopes.  The  ascent  of  these  hills  is,  indeed,  so  gradual,  that  our  guides 
had  some  difficulty  in  persuading  us  we  had  reached  the  summit  level  (see  section, 
PI.  II.  fig.  5). 

Immediately  to  the  east,  however,  of  the  orographical  axis,  a very  different  scene 
awaited  us.  Scarcely  had  we  begun  to  descend  with  the  waters  to  the  east,  when 
turning  sharply  to  the  right  by  a narrow  pathway,  we  were  suddenly  in  a new 
world.  A large  chaotic  assemblage  of  loose  angular  blocks  lay  around  us,  trom 
amid  which  rose  the  magnificent  Pirns  cembra,  towering  above  all  its  associates  of 
the  forests,  the  rocks  being  overgrown  with  pseonies,  roses  and  geraniums.  Such 
rocky  features  alone  would  have  led  us  to  suppose  that  we  were  at  the  foot  ot  the 
object  of  our  exploration,  when  in  a few  minutes  the  broken  and  jagged  outline 
of  the  Katchkanar  burst  upon  the  sight,  under  a fine  bright  sun,  and  amid  the 


1 The  Director  of  the  mines  of  Chresto-vodsvisgensk,  M.  Graube,  a most  intelligent  Saxon  miner,  made 
every  arrangement  for  this  expedition,  consisting  of  twenty  horsemen,  and  also  accompanied  us  o e 
Katchkanar  and  bivouacked  with  ns  for  the  night  in  an  open  shed,  “ balagan,  cons  rue  e on  e mo- 
ment and  roofed  in  with  birch  bark  by  our  handy  Russian  attendants,  having  taken  care  to  send  forward 
according  to  hospitable  Uralian  custom,  a supply  of  food  and  beverage.  There  on  the  eastern  foot 
of  the  Katchkanar,  we  met  with  horses  and  men  sent  on  from  Turinsk  who  conducted  ns  to  the  high 
road  between  Ekaterinburg  and  Bogoslofsk,  having  previously  cut  away  the  obstructing  boughs  along  the 
narrow  pathway.  Lying  i the  « balagan  « before  mentioned,  with  our  feet  towards  a large  fire,  we  may 
remark,  that  scicely  col  the  smoke  defend  us  from  the  myriads  of  mosquitoes  of  these 
which  in  the  height  of  the  summer  overpower  the  strongest  man,  and  render  geological  observation  diffi. 

cult,  even  in  such  gauze  masks  as  we  wore.  Next  morning,  bidding  adieu  to  the  kind  an  in  gent  M. 

_ ■ ' „ „ Katchkanar  and  passed  on  to  the  banks  oi  the  Is 

Graube  and  his  followers  from  the  west,  we  quitted  tl  e 

and  the  Imperial  mines  of  Turinsk. 
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merry  song  of  birds.  The  dull,  wet  and  marshy  woodlands  were  now  exchanged 
for  sunshine,  rocks  and  gorgeous  vegetation.  At  length,  then,  we  had  found  out  a 
true  mountain  in  the  Ural,  and  leaving  our  horses  at  the  first  buttress  which  rises 
above  the  forest,  we  ascended  the  impending  crags.  Accustomed  as  we  have  been 
to  the  wildest  features  of  the  western  Highlands  of  Scotland  and  the  Alps,  we  are 
unacquainted  with  any  scene  presenting  a finer  foreground  of  abruptly  broken  rocks 
and  never  certainly  had  we  looked  over  so  grand  and  solitary  a trackless  forest  as 
that  which  lay  around  us,  and  from  which  some  straggling  distant  peaks  (those  on 
the  north  only  being  still  capped  with  snow)  reared  their  solitary  heads.  The 
accompanying  sketch,  slight  as  it  is,  may  convey  some  idea  of  these  primaeval 
forests  and  the  desolate  rocks  which  they  envelope. 

A great  portion  of  the  rock  around  the  Katchkanar,  particularly  near  its  base, 
consists  of  white  and  green  felspathic  greenstone,  both  coarse  and  fine-grained. 

The  chief  summits,  however,  have  a peculiar  aspect.  In  scrambling  over  their 
daik  surfaces,  the  crystals  of  augite  so  stand  out  from  the  felspathic  mass,  that  in 
external  aspect  they  reminded  us  of  the  crags  of  Coruisk  in  the  Isle  of  Skye,  where 
the  hypersthene  rocks'  pass  into  greenstone.  The  upper  masses  of  the  Katchkanar, 
though  unquestionably  of  igneous  origin,  are  regularly  stratified  (see  coloured  section, 
PI.  II.  fig.  5).  They  occur,  in  fact,  in  distinct  beds,  which  are  as  symmetrically  tra- 
versed by  joints  as  those  of  any  sedimentary  formation.  The  Katchkanar  may  be 
compared  in  its  rugged  form,  as  well  as  in  its  general  geological  relations,  to  the 
picturesque  Welsh  mountain  of  Cader  Idris,  which  being  of  about  the  same  altitude, 
is  also  for  the  most  part  composed  of  stratified  igneous  rocks  (greenstones),  por- 
phyries, &c,,  which  rise  up  through  metamorphic  and  palaeozoic  strata,  whilst  the 
neighbourhood  exhibits  syenites  and  other  rocks,  like  those  of  the  Ural,  intruding 
through  slates  which  are  now  known  to  be  of  Lower  Silurian  age1 * * * * * * 8.  The  prominent 
summits  consist  of  a series  of  rugged,  broken  masses  bare  of  all  vegetation,  which 

1 Pallas  s description  of  the  Katchkanar,  which  is  neither  geological  nor  detailed  (vol.  ii.  p.  267),  is 

chiefly  remarkable  for  the  account  of  the  powerful  magnets  procured  from  this  rock.  Adolph  Erman 

determined  its  altitude  to  be  460  toises,  or  nearly  3000  English  feet,  and  fixed  its  longitude.  Gustaf  Rose, 

who  did  not  visit  it,  simply  describes  three  specimens  sent  to  him  as  coarse-grained  magnetic  iron,  gra- 

nular iron  ore  and  augite,  and  coarse-grained  augite  sprinkled  with  iron  ore.  It  is  the  metallic  lustre 

of  some  of  the  crystals  which  gives  to  this  augitic  rock  the  aspect  of  the  hypersthene  of  the  Western 

Highlands  and  of  Radnorshire.  (See  Silurian  System,  p.  318.) 

See  an  excellent  account  of  the  structure  of  Cader  Idris  by  Mr.  A.  Aikin,  Transactions  of  the  Geo- 
logical Society,  vol.  ii.  p.  273. 
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though  apparently  thrown  about  in  confusion,  when  viewed  from  below,  are  found 
to  be  regularly  bedded  and  traversed  by  two  sets  of  joints,  the  one  striking  from 
north-west  to  south-east,  the  other  from  north-east  to  south-west.  Courses  of 
hard  and  pure  magnetic  iron  ore,  from  one  to  a few  inches  thick,  line  the  first- 
mentioned  joints.  This  mineral  is  also  so  diffused  through  the  body  of  the  rock, 
that  wherever  we  placed  ourselves,  the  needles  of  our  compasses  vibrated  in  all  di- 
rections, and  we  were  only  enabled  to  decide  upon  the  true  direction  of  the  joints 
by  the  place  of  the  sun,  and  the  relative  position  of  distant  points  of  the  chain. 

Whilst  gold  alluvia  have  been  derived  from  veins  in  the  adjacent  rocks  both  on 
the  west  and  on  the  east,  detritus  containing  platinum  occurs  at  various  points 
near  the  central  ridge.  Similar  alluvia  have  been  described  by  Humboldt  and  his 
associates  at  Vissimo-Shaitansk,  near  the  crest  of  the  Ural,  in  the  parallel  of  Nijny 
Tagilsk,  where  the  platinum  is  associated  with  greenstone  and  hornblende  rock 
containing  chromate  of  iron.  From  this  association  it  has  been  inferred,  that  these 
liornblendic  igneous  rocks  with  magnetic  iron,  are  probably  the  sources  from  whence 
the  platinum  has  been  derived.  On  this  point  we  now  merely  note,  by  the  way, 
that  the  igneous  rocks  of  Katchkanar  seem  to  have  played  the  same  part  as  those  of 
Vissimo-Shaitansk,  and  to  have  produced  like  results.  Considerable  accumulations 
of  platinum  have  indeed  been  found  all  around  the  base  of  this  mountain,  particu- 
larly in  the  adjacent  river  valleys. 

If  we  had  known  nothing  of  observations  in  other  parts  of  these  mountains,  to  some 
of  which  we  have  already  alluded',  the  examination  of  the  Katchkanar  alone  would 
have  led  us  to  adopt  the  opinion,  that  magnetic  iron  ore  is  of  igneous  origin.  But 
now  that  M.  Rose  and  M.  Le  Play  have  observed  crystals  of  this  mineral  in  ig- 
neously  formed  rocks,  and  also  in  the  metamorphic  strata  in  contact  with  them, 
and  that  the  latter  author  and  Colonel  Helmersen  have  shown  that  masses  mainly 
composed  of  it  have  traversed  other  rocks  in  the  form  of  dykes,  the  inference 
becomes  irresistible.  Partaking  of  the  character  of  the  igneous  rock  of  which  it 
forms  a part,  the  magnetic  iron  ore  of  the  Katchkanar  is  so  hard  and  crystalline  as 
to  be  very  intractable,  not  only  to  the  quarryman,  but  also  to  the  smelter.  This 
circumstance,  coupled  with  the  great  distance  to  which  it  was  necessary  to  trans- 
port the  material,  either  to  the  east  or  to  the  west,  has  led  to  the  abandonment  of 
works  formerly  commenced.  Unless  that  trial  had  been  made,  even  our  solitary 

■ See  Rose,  vol.  i.  pp.  125,  172  et  sey. ; and  Le  Play,  Comptes  Rendus,  October  21,  1844-, 
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pathway  would  have  had  no  existence,  and  the  wild  Katchkanar  could  not  have 
been  visited  by  the  geologist. 

The  essential  base  of  all  the  lower  country  at  the  eastern  foot  of  the  Katchkanar, 
consists  of  greenstone  or  other  igneous  rock,  which  extends  to  some  distance  from 
the  axis.  As  soon,  however,  as  we  reached  the  banks  of  the  Is,  an  east-flowing 
tributary  of  the  Tura,  and  emerged  from  the  dark  forest  into  the  first  reclaimed 
ground,  we  were  rejoiced  by  the  sight  of  a group  of  our  oldest  fossil  friends.  The 
banks  of  this  little  river  are  in  fact  composed  for  a considerable  distance  of  white 
limestone  thickly  tenanted  by  large  Pentameri,  some  Trilobites,  and  shells  which 
we  hailed  as  true  Silurians,  and  worthy  of  the  very  region  of  Caractacus.  Re- 
membering the  pleasure  with  which  we  first  cast  our  eyes  over  analogous  beautiful 
forms  of  the  Ludlow  formation  in  England,  we  were  enchanted  when  we  discovered 
myriads  of  them  undistinguishable  from  the  Pentamerus  Knightii,  so  that  seated  on 
the  grassy  bank  of  the  Is,  we  might  for  a moment  have  fancied  ourselves  in  the 
meadows  of  the  Lug  at  Aymestry  *.  These  Silurian  beds  are  here  horizontal, 
a rare  phenomenon  in  this  convulsed  region.  They  constitute,  in  fact,  one  of  the 
little  oases  in  a region  of  large  dimensions,  where  the  original  surface  has  not  been 
broken  up  and  disturbed,  like  other  beds  already  described  near  Kushvinsk. 

All  around  the  Zavod  of  Nijny  Turinsk,  igneous  rocks  are  again  rife,  and  all 
palseozoic  evidences  are  blotted  out.  M.  Rose  has  already  described  the  varieties 
of  porphyry,  porphyritic  conglomerates,  with  augite,  uralite,  &c.  which  we  tra- 
versed ; and  little,  indeed,  offered  itself  as  we  travelled  along  the  banks  of  the  Tura, 
by  which  we  could  identify  any  of  the  strata  there  visible  with  unaltered  deposits. 
About  twenty-four  versts  east  of  Verkhoturie,  however,  micaceous  sandstone  and 
schist  appeared  on  the  edge  of  the  stream  which  we  believe  to  be  a metamorphic 
deposit  (mere  altered  sandstone  and  shale) ; the  mass  being  thrown  off  to  the  north- 
north-east  by  syenite,  veins  of  the  latter  were  seen  intruding  into  the  micaceous 
slate,  just  as  granite  veins  in  many  parts  of  the  world  penetrate  what  have  been 
called  “primary”  schists.  These  strata  are  thrown  about  with  devious  inclina- 
tions, and  whilst  some  dip  to  the  east  and  north,  others  incline  to  the  west  and 
south,  or  away  from  the  line  of  eruptive  rocks,  on  one  of  which  stands  the  fortress 

1 See  Silurian  System,  p.  201 . Reasons  will  be  given  for  assigning  a new  specific  name  to  these  shells, 
which  in  external  form  are  so  thoroughly  identical  with  the  Pentamerus  Knightii,  that  Mr.  Sowerby  and 
other  English  conchologists  will  not  even  now  admit  that  the  distinctions  indicate  a new  species. 
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and  town  of  Verkhoturie.  M.  Rose  styles  this  rock  of  Verkhoturie  a granite  with 
occasional  crystals  of  Bucklandite  or  black  epidote,  and  although  we  find  in  our 
note-hook  that  we  considered  it  also  to  be  a syenite1,  or  what  the  Italians  would  call 
“ granitello,”  (not  unlike  a dominant  rock  in  the  Malvern  Hills  of  England,)  we 
have  no  doubt  that  the  definition  of  the  learned  Prussian  is  mineralogically  more 
correct  than  our  own.  It  is  now,  indeed,  well  known,  that  rocks  having  true 
granitic  characters  (as  in  the  Isle  of  Anglesea,  Norway  and  many  other  tracts) 
have  enacted  exactly  the  same  parts  as  syenites,  greenstones  and  porphyries  in 
piercing,  whether  by  masses  or  in  veins,  the  pre-existing  pakeozoic  strata.  The 
geological  agency  therefore  of  all  these  rocks  is  to  a great  extent  the  same2 ; and 
all  such  comparatively  modern  granites  must  therefore  be  distinguished  from  the 
more  ancient  granites  which  are  associated  with  truly  primary  rocks.  Hence  in 
our  general  map  of  Russia  and  the  surrounding  countries,  we  group  the  granites 
on  the  eastern  flank  of  the  Ural  chain  with  the  trap  rocks  of  other  countries,  and 
distinguish  them  from  the  antecedent  granites  of  Scandinavia. 

In  the  annexed  view  the  rock  of  Verkhoturie  is  seen  to  be  surmounted  by  an  old 
castle  built  by  the  Emperor  Ivan  Vassilivitch,  with  its  accompanying  monastery 
and  church.  Formerly  one  of  the  great  keys  of  Siberia,  from  whence  the  Russians 
extended  their  conquest,  colonies  and  trade,  it  is  now  merely  regarded  as  a venerable 
relic  of  olden  times,  the  bones  of  one  of  its  monks  being  visited  by  numerous 
pilgrims.  In  the  meantime,  whilst  Verkhoturie  is  in  a dormant  state  because  no 
ores  are  near  it,  recesses  in  the  back  woods,  formerly  tenanted  only  by  Voguls  and 
wild  animals,  have  been  cleared,  and  have  risen  into  important  mining  stations, 
teeming  with  civilization  and  industry. 

With  the  exception  of  the  granite  and  crystalline  rocks,  the  only  deposit  in  the 
environs  of  Verkhoturie  worthy  of  attention,  is  a coarse  grit  used  for  millstones, 
which  lies  in  horizontal  masses  to  the  east  of  the  town,  and  in  a fertile  plain.  This 
grit,  with  which  our  section  terminates,  is,  we  believe,  of  precisely  the  same  tertiary 
age  as  that  of  Kaltchedansk  (p.  362). 

Environs  of  Bogoslof sic. —The  granitic  rocks  of  Verkhoturie  reappear  at  intervals 

1 To  establish  a distinction  between  old  and  newer  granites,  some  English  geologists  are  disposed  to 
attach  the  word  syenite  to  all  granitic  rocks  which  have  been  intruded  through  the  palaeozoic  as  well  as 
the  younger  sedimentary  strata.  It  would  be  well  if  correct  terms  were  introduced  to  distinguish  the 
modern  from  the  ancient  granites. 

2 Rose  also  speaks  of  a true  syenite  upon  the  Tura,  probably  the  same  rock  which  we  saw,  but  he  does 
not  describe  its  relations  to  the  adjacent  schists.  (‘  Reise  nach  dem  Ural,  &c.,  vol.  i.  p.  388.) 
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to  the  north  along  the  river  Losva,  and  by  travelling  along  their  western  edge, 
through  a country  chiefly  occupied  by  greenstone,  wTe  came  to  the  largest  masses 
of  palaeozoic  limestone  which  are  known  upon  the  eastern  flanks  of  the  chain. 
Though  perforated  on  all  sides  by  eruptive  rocks  (greenstone,  greenstone  porphyry, 
&c.),  and  in  numerous  places  converted  into  metamorphic  masses  with  mineral 
veins,  such  limestones  (the  normal  palaeozoic  deposits  of  this  country)  are  seen  to 
occupy  a long,  narrow  tract  to  the  north  and  south  of  Bogoslofsk.  These  strata 
extend  from  the  Lobva  on  the  south  to  beyond  the  river  Sosva  on  the  north,  or 
for  upwards  of  100  versts,  and  are  traversed  not  only  by  those  two  streams,  but 
also  by  the  Kakva,  Turya  and  Vagran.  (See  Map,  PL  H.)  Our  personal  exploration 
of  this  long  calcareous  zone  consisted  in  making  traverses  from  the  western  edges 
of  these  palseozoic  rocks,  by  Bogoslofsk,  along  the  Turya,  to  the  copper  mines  of 
Turyinsk  on  the  east,  and  also  by  descending  the  river  Kakva  to  the  gold  mines  of 
Peschanka 

In  the  woodlands  at  the  western  end  of  the  Zavod  lake  at  Bogoslofsk  we  met 
with  some  bands  of  limestone  (PL  II.  fig.  6),  but  owing  to  the  intolerable  perse- 
cution of  mosquitoes,  and  the  slight  elevation  of  the  rocks  above  the  soil,  we 
could  discover  few  fossils  sufficiently  distinct  to  characterize  the  strata  in  this  loca- 
lity, which  we  believe  to  be  Silurian.  At  the  eastern  extremity  of  the  lake  and 
on  its  southern  side,  strata  of  grey  and  white  splintery  limestone  occur  in  highly 
inclined  and  vertical  positions,  in  which  we  detected  Pentamerus  Vogulicus,  (nob.) 
with  a second  species  of  this  shell ; and  these  inclining  to  the  east  are  surmounted 
at  a high  angle  by  a reddish  limestone,  with  Orthis  Arimaspus  (Eich.),  Terebratula 
nuda,  T.  prisca,  with  Favosites  Gothlandica  and  other  corals.  It  is  from  this  same 
band,  as  well  as  from  the  environs  of  Petropavlosk,  that  the  fossils  collected  by 
Colonel  Helmersen  were  communicated  to  M.  v.  Buch,  which  he  has  published  as 
Silurian2.  We  agree  with  that  author  in  viewing  the  chief  limestone  at  the  Zavod 

1 We  were  furnished  on  the  spot  with  a very  instructive  geological  map  of  this  tract  by  Captain 
Karpinski,  in  which  the  outlines  of  the  limestones  and  every  intrusive  rock  are  laid  down.  Towards 
the  talcose  and  quartzose  axis  of  the  chain,  the  chief  eruptive  rock  is  marked  by  him  as  syenite,  whilst 
the  limestones  are  surrounded  and  cut  off  by  greenstones,  &c.  The  metalliferous  zone  is  flanked  on 
the  east  by  serpentine,  granite,  &c.  We  can  now  however  refer  our  readers  to  Colonel  Helmersen’s 
second  part  of  his  ‘ Reise  nach  dem  Ural  und  der  Kirgisen  Steppe’  (1833  and  1835),  in  which  are  given 
a map  and  sections  descriptive  of  the  same  country  around  Bogoslofsk  and  Petropavlosk. 

3 See  Von  Buell’s  ‘ Beitrage  zur  Bestimmung  der  Gebirgsformationen  in  Russland.’  Among  the 
fossils  identified  and  described  by  M.  von  Buch  from  the  limestones  near  Bogoslofsk  are, — Terebra- » 
tula  prisca  ( Ter  affinis,  Sil.  Syst.) ; T.  nuda,  V.  Buch;  T.  didyma,  Dalm.  ( Atrypa  didyma,  Sil.  Syst.) ; 
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of  Bogoslofsk  as  Silurian,  but  we  now  proceed  to  show,  how  after  being  intruded 
upon  by  igneous  rocks,  these  strata  are  overlapped  by  courses  which  must,  we 
think,  be  included  in  the  Devonian  system.  (PI.  II.  fig.  6.) 

The  rock  which  immediately  overlies  the  red  limestone  in  the  southern  suburb 
of  Bogoslofsk  seemed  to  us,  at  first  sight,  to  belong  to  the  group  of  trapppean 
rocks  formed  contemporaneously  with  the  sedimentary  deposits,  for  it  occurs 
in  regular  beds  of  about  one  foot  thick  and  dips  45°  to  the  east.  By  close 
examination,  however,  M.  Rose  has  shown  that,  though  effervescing  with  acids, 
and  having  some  resemblance  to  compact  augite  porphyry  or  greenstone,  it 
exhibits,  when  disintegrated,  a true  brecciated  or  conglomerate  nature.  Pie  also 
mentions  courses  of  associated  jasper  in  it,  and  as  we  agree  with  him  and  Colonel 
Helmersen,  that  this  stratum  of  “quasi”  igneous  rock  is  surmounted  by  an 
agglomerate  or  breccia  of  angular  fragments  of  fossiliferous  limestone,  and  that 
these  and  the  associated  grauwacke  schists  (often  jaspidified)  are  succeeded  by  a 
mass  of  augite  porphyry,  there  can  be  no  doubt,  that  eruptions  took  place  after 
the  consolidation  of  the  sedimentary  strata  ; and  that  here,  as  in  many  other  places, 
the  igneous  matter  has  for  a certain  space  been  injected  in  bands  parallel  to  the 
laminse  of  the  pre-existing  deposits.  Whatever  this  rock  be  termed,  though  clearly 
of  plutonic  origin,  it  is  regularly  bedded  and  jointed,  and  alternating  with  the 
grauwacke  schists,  dips  with  them  decisively  to  the  east.  By  this  inclination  the 
whole  group  above  mentioned  is  brought  under  another  course  of  limestone  upon 
the  east,  in  which  a specimen  of  Brontes  Jlabellifer  was  observed.  From  the  pre- 
sence of  this  Eifel  fossil  and  certain  corals,  we  were  therefore  disposed  to  view  the 
strata  which  overlie  the  Pentamerus  limestone  as  Devonian.  However  difficult  it 
may  be  to  draw  the  line  of  separation  between  the  Silurian  and  Devonian  rocks, 
still  this  little  section  near  Bogoslofsk  seems  to  show,  that  whilst  the  great  mass  of 
the  Silurian  rocks  may  be  metamorphosed  towards  the  central  axis  of  the  chain,  the 
uppermost  beds  at  all  events  seem  to  pass  into  the  Devonian  strata  in  the  environs 
of  the  Zavod1.  If  a section  be  made  to  the  higher  mountains  of  the  Ural,  which  we 


T.  camelina,  V.  Buch ; Spirifer  vetulus,  S.  superbus,  Eichw. ; S.  rostratus,  V.  Buch  ; Orthis  Arimaspvs 
Eichw.;  0.  elegantula  (0.  orbicularis,  Sil.  Syst.) ; Pentamerus  Knightii,  Sil.  Syst.  (since  separated  by  us 
and  named  P.  Vogulicus) ; Pleurotomaria  ( Turritella ) cingulata  (His.),  with  the  corals,  Favosites  Gothlandica, 
F.  polymorpha , Astrtea  porosa,  Cyathophyllum  cerulites,  &c.  From  this  assemblage  M.  von  Buch  consi- 
dered this  limestone  to  be  Upper  Silurian,  and  probably  of  the  age  of  the  Ludlow  and  Aymestry  rocks. 

' That  Devonian  rocks  exist  in  the  tracts  north  of  Bogoslofsk  and  Petropavlosk,  seems  probable, 
judging  from  the  fossils  collected  by  Capt.  Strajefski. 
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did  not  visit  in  this  parallel,  we  learn  from  Captain  Karpinski  and  Colonel  Hel- 
mersen,  that  nothing  occurs  but  highly  metamorphic  rocks  (talc  schist  and  quartz 
rock)  flanked  on  the  east  by  lofty  culminating  points  of  syenite  and  greenstone1. 
This,  in  lact,  is  the  portion  of  the  Ural  chain  in  which  the  peaks  rise  to  the  greatest 
height,  the  Konshakofski  Karnen  being  about  844  toises,  or  upwards  of  5400 
English  feet  above  the  sea. 

The  tract  to  the  east  of  Bogoslofsk  bristles  with  lower  ridges  and  points  of 
intrusive  rock,  which  though  slightly  diversified  in  outline,  possesses  a great 
variety  of  mineral  structure2.  The  copper  mines  of  Turyinsk,  fifteen  versts  east 
of  Bogoslofsk,  afford  a fine  illustration  of  metamorphism,  and  the  effect  pro- 
duced on  sedimentary  strata  by  the  eruption  of  plutonic  rocks.  These  mines 
occur  at  a point  where  the  limestone  is  intersected  in  a complicated  manner  by 
greenstone  porphyry,  between  which  and  the  limestone  are  not  only  masses  of 
copper  ore,  but  large  bands  of  garnet  rock.  We  specially  notice  the  nature  of 
this  metamorphism,  as  the  result  of  the  intrusion  of  igneous  upon  sedimentary 
matter,  because  it  confirms,  upon  a grand  scale,  a phenomenon  which  was  admi- 
rably described  many  years  ago  by  Professor  Henslow,  in  a memoir  upon  the 
Isle  of  Anglesea5.  In  the  Welsh  case  the  altered  rock  is  of  the  carboniferous  age, 

1 Helmersen  does  not  indicate  any  syenite  towards  the  centre  of  the  chain,  but  lays  down  all  the 
highest  peaks  as  greenstone  and  greenstone  porphyry,  which  rocks  are  occasionally  separated  from  the 
talcose  and  quartzose  rocks  by  hornblende  slate. 

* Besides  several  ores  of  copper,  these  mines  have  afforded  silver,  zinc,  lead,  iron,  &c„  all  of  which 
are  described  by  M.  Rose. 

3 Trans.  Phil.  Soc.  Cambridge,  vol.  i.  p.  359-447.  This  very  able  memoir  of  Professor  Henslow  de- 
monstrates, what  is  not  so  clearly  exhibited  in  the  Uralian  case,  that  a rock  containing  analcime  as  well 
as  garnets  is  absolutely  nothing  more  than  a metamorphosed  mass  of  shale  and  limestone  full  of  organic 
remains,  which  had,  by  the  influence  of  an  eruptive  rock,  been  converted  into  hornstone,  jasper,  and  the 
above  simple  minerals.  It  is  indeed  very  remarkable,  that  so  far  back  as  the  year  1821,  when  some  of  the 
ablest  geologists  of  the  present  day  were  still  “ Wernerians,”  Professor  Henslow’s  view  of  the  whole 
structure  of  the  Isle  of  Anglesea  was  such,  that  it  may  to  a great  extent  be  now  applied  to  the  Ural 
Mountains,  like  which  its  chief  and  oldest  metamorphic  masses  are  chlorite  schists  and  quartz  rocks, 
passing  into  greywacke  (Silurian  ?)  and  overlaid  by  old  red  sandstone,  carboniferous  limestone,  &c.  In 
the  Welsh  case,  as  in  the  Uralian,  the  strata  are  penetrated  by  trappsean  rocks  and  also  by  granites, 
which,  in  addition  to  metamorphism  and  fractures,  have  given  rise  to  a copious  development  of  copper 
ores.  The  author  describes  in  a very  masterly  manner  every  minute  change  which  the  sedimentary  de- 
posits undergo  in  the  contiguity  of  the  igneous  rocks,  and  shows  how  the  old  red  sandstone  becomes 
crystalline,  the  very  pebbles  of  its  conglomerate  having  been  fused  in  contact  with  granite.  He  further 
points  out  how,  through  the  disappearance  of  one  mineral  ingredient  and  the  substitution  of  another, 
certain  intrusive  masses  of  rock  necessarily  acquire  different  names,  though  in  respect  to  age  and  geolo- 
gical operations  they  can  seldom  be  separated.  The  reader  who  will  take  the  trouble  of  comparing 


COPPER  MINES  AND  GARNET  ROCK  OF  TURYINSK. 


399 


and  the  intruding  rock  (dolerite)  is  not  very  different  from  this  of  Turyinsk. 
In  the  Uralian  case,  however,  the  grandeur  of  the  operation  must  not  be  ioi- 
gotten  ; for  the  garnet  rock,  loaded  with  very  beautiful  and  large  crystals,  is  in 

GROUND  PLAN  OF  A PORTION  OF  THE  COPPER  WORKS  AT  FRELOFSKI,  TURYINSK. 

* : 59. 

Obs. — In  describing  these  phenomena,  31 . 
Rose  has  given  a plan  of  the  whole' district, 
around  the  Turyinsk  mines,  as  taken  from  a 
map  published  by  Colonel  l'rotassof  in  the 
Imperial  Russian  Mining  Journal  of  18*2t); 
and  also  a horizontal  ground-plan  and  vertical 
section  of  the  Frclofski  copper- works.  That 
ground-plan,  drawn  by  the  head  captain  of 
the  mines,  Reger,  being  more  extended  than 
Otir  own,  shows  more  distinctly  how  the  por- 
phvritic  greenstone  (d)  cuts,  in  di/krs  through 
the  greenstone  (e),  as  well  as  through  the 
other  rocks.  (See  Reiss  nach  dem  Ural,  ike. 
vol.i.  plates  8.  and  9-) 


a.  Limestone,  b.  Garnet  rock.  c.  Copper  zone.  d.  Greenstone  porphyry,  t.  Greenstone 


the  details  of  Professor  Henslow  with  those  of  M.  Gustaf  Rose  and  Colonel  Hehnersen,  will  perceive  a 
remarkable  analogy  in  the  Welsh  and  Russian  examples  of  metamorphism.  But  however  the  facts  may 
be  similar,  there  fan  important  difference  between  the  views  of  the  Russian  authorities  and  those  ot 
Professor  Henslow,  since  the  latter  shows  that  the  garnet  rock  of  Anglesea  is  simply  the  toss.hfevous 
limestone  and  shale,  mineralized  and  altered  by  the  action  of  heat  and  the  protrusion  of  the  trap,  whilst 
Colonel  Hehnersen  seems  to  regard  the  garnet  mass  itself  as  of  eruptive  origin.  We  must  say  we  think 
the  reasoning  of  Professor  Henslow  may  also  he  applied  to  the  case  of  Turyinsk,  whose  garnet  rock  is  we 
consider  metamorphic— that  it  is,  in  fact,  like  the  changed  mountain  limestone  of  Anglesea,  or  the  . i u- 
rian  limestone  near  Drammen  in  Norway  (equally  charged  with  garnets),  a result  of  igneous  intrusion. 
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one  part  350  fathoms  long  by  twenty  wide,  and  has  been  worked  to  a depth  of 
fifty  fathoms,  the  adjacent  limestone  being  chiefly  converted  into  crystalline 
marble.  In  parts  of  the  latter,  however,  which  are  less  altered,  we  detected  bands 
of  black  chett  and  other  lithological  characters  so  common  to  the  palaeozoic  rocks 
of  the  Ural;  so  that  combined  with  fossiliferous  proofs  along  the  strike  of  the  beds, 
to  which  we  shall  hereafter  advert,  we  had  no  doubt  that  the  real  age  of  the  lime- 
stone is  Devonian.  Some  of  the  richest  copper  ore  occurs  in  openings  between 
the  garnet  rock  and  the  limestone,  or  along  their  points  of  contact.  In  some  parts 
it  is  enveloped  by  limestone,  and  in  others  by  the  garnet  rock,  which  according  to 
Helmersen  is  chiefly  compact  and  tough,  being  crystalline  only  when  in  contact 
with  the  limestone1.  The  preceding  diagram,  taken  from  a coloured  Russian  plan 
of  the  works  at  Frelofski  (one  of  the  chief  mines  of  Turyinsk),  at  seventy  feet 
beneath  the  surface,  will  at  once  enable  the  reader  to  comprehend  the  relation  of 
the  garnet  rock  to  the  limestone  rock,  and  how  the  intrusive  rock  has  in  parts  not 
only  cut  off  and  isolated  the  limestone,  but  also  the  bands  with  garnets. 

All  the  undulating  and  lower  country  to  the  east  of  Bogoslofsk  which  we  tra- 
versed, abounds,  indeed,  in  a singular  variety  of  mineral  appearances.  Thus  a 
very  few  versts  to  the  south  only  of  the  copper-mine  of  Turyinsk  and  Frelofski, 
are  the  noted  gold  mines  of  the  Peshanka,  which,  formed  out  of  the  detritus  of 
eruptive  rocks  which  here  and  there  rise  to  the  surface,  will  be  alluded  to  here- 
after, together  with  the  auriferous  phenomena. 

Descent  of  the  river  ICahva.— When  isolated  among  the  garnets,  copper  and  gold 
of  this  tract,  the  warmest  advocate  for  metamorphic  agency  may  well  have  his 
misgivings  as  to  such  highly  altered  schists  and  limestones  having  ever  been  marine 
sediments  charged  with  organic  life.  But  if  he  be  disposed  to  doubt  that  such 
changes  have  been  accomplished,  and  the  environs  of  Bogoslofsk  on  the  west  will 
not  satisfy  him  (though  fossils  are  also  there  to  be  found),  we  beg  him  to  de- 
scend, as  we  did,  the  river  Kakva  from  the  station  of  Kakvinski,  south  of  Bogos- 
lofsk, for  a distance  of  fifteen  or  twenty  versts.  As  this  river  flows  in  a gorge  from 
west  to  east,  and  as  all  the  strata  of  the  region  here  strike  north  15°  east,  and 
south  15°  wrest,  it  is  manifest  that  it  thus  offers  a transverse  section.  Accompa- 

1 According  to  Colonel  Helmersen,  there  are  instances  of  the  garnet  rock  branching  off  like  trap 
dykes.  The  limestone  is  evidently  the  oldest  rock  : judging  from  the  analogy  of  contiguous  places,  it  was 
first  invaded  by  the  greenstone,  and  from  the  facts  above  cited,  the  greenstone  porphyry  was  clearly 
the  last  formed  rock. 
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nied  by  Captains  Strajefski  and  Popoff,  and  our  former  companion  Karpinski,  we 
embarked  in  small  canoes  at  the  station  of  Kakvinski,  and  glided  down  the  tor- 
tuous and  rapid  stream.  We  found  the  whole  gorge  to  consist  of  rapid  undulations 
of  limestone,  which  thrown  into  a number  of  saddles  and  troughs,  is  occasionally 
much  dislocated.  Associated  with  it,  we  observed  alternations  of  bedded  trap- 
psean  rocks  like  those  near  Bogoslofsk.  The  limestone  is  usually  of  a dark  grey 
colour  with  white  veins,  but  in  the  vicinity  of  the  bedded  trap,  as  at  Bogoslofsk, 
it  is  red  and  compact.  Wherever  it  is  cut  through  by  igneous  rock  of  directly 
intrusive  character,  the  limestone  is  highly  altered ; and  we  met  with  one  example, 
where,  in  absolute  contact  with  a dyke  of  greenstone  porphyry,  it  had  been  con- 
verted into  a pure  white,  saccharoid,  granular  marble,  which  crumbled  away  under 
the  touch.  In  short,  this  descent  of  the  Kakva  would  satisfy  any  one,  however 
opposed  to  the  doctrine  of  metamorphism,  that  there  can  be  no  more  certain  method 
of  accounting  for  the  crystalline  condition  of  limestones  in  contact  with  eruptive 
igneous  rocks,  which  at  certain  distances  therefrom  are  unaltered  and  contain  or- 
ganic remains.  The  limestones  are  thrown  about  in  various  flexures  to  the  east  and 
west,  whilst  the  dominant  strike,  from  north  and  by  east  to  south  and  by  west,  is 
very  clearly  maintained.  For  long  spaces  where  the  limestone  is  not  absolutely 
saccharoid  or  crystalline,  it  is  often  compact,  amorphous,  and  without  distinct 
traces  of  bedding,  and  constitutes  picturesque  cliffs.  One  of  these,  called  by  the 
boatmen  “ Bielaya-kamen,”  or  the  white  rock,  particularly  attracts  attention,  when 
it  peers  out  from  umbrageous  thickets  and  rich  vegetation. 

Amid  such  strata  we  had  at  first  little  hope  of  discovering  fossils,  but  here  and 
there  we  were  fortunate  enough  to  collect  an  adequate  number  to  satisfy  us  of  the 
age  of  the  rock.  Even  in  the  associated  bedded  trap,  which  very  much  resembled 
“ schaalstein,”  we  found  corals  similar  to  those  which  we  had  collected  in  a some- 
what similar  rock  upon  the  Lahn  in  Nassau ; such  as  Favosites  polymorpha,  F. 
rctmosa,  and  Stromatopora  concentrica.  These  fossils,  which  with  the  Terebratula 
reticularis  or  prisca  and  a plicated  Terebratula  were  also  found  on  the  vertical 
and  weathered  faces  of  the  limestone,  led  us  naturally  to  believe,  that  the  greater 
portion  of  this  rock  may  be  considered  Devonian. 

We  also  detected,  however,  in  a limestone,  one  of  the  Pentameri,  common  to 
the  underlying  rock  of  Bogoslofsk1.  Our  belief  therefore  is,  that  in  the  undula- 

1 M.  Rose  mentions  the  occurrence  of  a trilobite  in  this  limestone  of  the  Kakva,  which  was  supposed  to 
he  the  Calymene  Blmnenbachii. 


402  THE  URAL  CHAIN  ONE  GREAT  SERIES  OF  DEPOSITS. 

tions  and  great  breaks  to  which  all  the  strata  have  been  subjected  in  this  tract,  the 
uppermost  beds  of  the  Silurian  are  brought  to  the  surface  and  throw  off  the  lower 
beds  of  the  Devonian,  as  in  the  vicinity  of  Bogoslofsk. 

It  was  sufficient  for  our  chief  purpose  to  satisfy  ourselves,  that  the  limestones, 
however  crystalline  and  altered  in  some  parts  of  their  strike,  as  in  the  adjacent 
tract  of  luryinsk,  were  nothing  but  palaeozoic  rocks,  and  of  this  fact  the  section 
of  the  Kakva  offered  us  the  most  convincing  proofs.  To  have  worked  out  the  pre- 
cise succession  of  the  strata  in  so  convulsed  a region  was  wholly  impracticable 
during  our  cursory  survey. 

Equally  convincing  and  more  elaborately  detailed  illustrations  of  this  phenome- 
non are,  indeed,  given  by  Colonel  Helmersen,  who  in  extending  his  descriptions  of 
it  to  the  banks  of  the  Vagran  and  Sosva  near  Petropavlosk,  has  shown  bow  on 
these  streams,  as  well  as  on  the  Turya  near  Bogoslofsk,  the  fossiliferous  limestones ' 
and  their  associated  beds  are  variously  dislocated,  mineralized  and  changed  (in- 
cluding passages  into  dolomites,  saccharoid  marbles,  jaspers,  hornstones,  &c.)  when 
in  contact  with  or  in  the  proximity  of  the  greenstones  and  porphyries  of  those 
districts.  His  observations  form  a valuable  geological  illustration  of  this  territory  ; 
whilst  M.  G.  Rose  fully  explains  the  mineral  distinctions  throughout  the  eruptive 
and  crystalline  rocks  around  Bogoslofsk,  and  has  pointed  out  that  the  greenstone 
porphyry  traverses  not  only  the  sedimentary  deposits,  but  also  the  metamorphic 
garnet  rock  which  had  probably  resulted  from  a previous  eruption  of  another  mass 
of  matter  in  fusion  (greenstone).  (Rose,  p.  400.) 

In  concluding  this  chapter,  it  may  be  observed,  that  the  transverse  sections 
of  the  Ural  which  have  been  described,  explain  phenomena  clearly  which  are 
obscurely  seen  only  upon  the  route  from  Perm  to  Ekaterinburg.  They  show  us, 
that  if  not  throughout  the  chain,  at  least  on  both  its  flanks  and  wherever  the  strata 
are  not  highly  altered  and  crystalline,  their  age  can  be  recognized  by  organic  re- 
mains. Whether  we  look  to  the  uppermost  Silurian  and  the  Devonian  limestones, 
cut  oft  and  left  in  isolated  fragments  amid  igneous  masses  on  the  east  of  the  chief 
ridge,  yet  succeeded  by  Devonian  and  (as  on  thelssetz)  by  carboniferous  rocks,  or 

1 In  considering  the  fossils  collected  in  the  Sosva,  Vagran  and  Tura,  to  be  Upper  Silurian,  Colonel 
Helmersen  has  added,  that  they  are  probably  of  the  same  age  as  the  limestone  of  Livonia,  which  lies 
between  the  Esthonian  (Lower  Silurian)  limestone  on  the  one  hand  and  the  Devonian  rocks  on  the  other. 
Judging  from  the  corals  he  has  seen  from  several  of  these  localities,  some  of  which  he  believes  to  be  new 
species,  Mr.  Lonsdale  thinks  that  Devonian  rocks  are  prevalent  in  the  region  east  and  north  of  Bogos- 
lofsk. (See  his  description  in  the  sequel.) 
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to  the  Devonian  and  Carboniferous  limestones  of  the  Serebrianka  and  Tchussovaya 
rivers  upon  the  west,  a persistent  strike  and  general  conformity  of  succession  from 
centre  to  flanks  is  seen  to  prevail  throughout  the  range.  With  numerous  brea  s, 
curvatures,  and  even  apparent  reversals,  all  these  strata,  whether  metamorp  ic  in 
their  centre,  unaltered  on  the  west,  or  highly  altered  amid  the  granites  on  t e 
eastern  flank  of  the  chain,  are  conformable  to  each  other , and  all  have  the  same  me 
of  bearing  as  the  higher  adjacent  portions  of  the  axis  ; the  strike  of  the  westernmost 
zone  of  carboniferous  limestone  being  perfectly  parallel  to  the  most  central  band 
of  chlorite  schist  and  quartz  rock,  in  the  same  latitude.  The  North  Ural  of  the 
Russian  miners  is,  therefore,  to  be  considered  as  made  up  of  one  great  sedimentary 
series,  which  originally  accumulated  in  successive  masses,  has  since  been  metamor- 
phosed, pierced  and  broken  up,  on  parallel  lines  of  intumescence,  eruption  and 

dislocation.  . . 

In  subsequent  chapters  we  shall  further  develope  the  striking  lithological  di- 
stinctions between  the  rocks  upon  the  opposite  flanks  of  the  central  ridge  of  the 

chain. 


CHAPTER  XYIf. 

THE  ARCTIC  URAL  AND  THE  TIMAN  RANGE. 

(MAP,  PL.  VI.,  AND  COLOURED  SECTIONS,  PL.  V.) 

Easte™  Plank  °f  the  Ural  from  62°  to  65°  North  Latitude  .—Jurassic  Deposits  in 
65°  North  Latitude.— Western  Flank  of  the  Arctic  Ural.— Section  of  the  River 
Iletsk,  with  fossiliferous  Lower  as  well  as  Upper  Silurian  Rocks.— Carboniferous 
Limestone  and  peculiar  Development  of  its  overlying  Whetstones.— Isolated  Trappeean 
Ridge  of  SabUu.—The  Tinian  Range— Constitutes  the  North-eastern  limit  of  the 
Gi  eat  Pei  mian  Basin  Its  Granite  and  Schists. — Upper  Silurian  Rocks  with  Pen- 
tameri.  The  Domanik  Schists  shown  to  he  of  Upper  Silurian  age. — Devonian 
Rocks  of  the  same  type  as  in  the  Valdai  Hills.— Carboniferous  Limestone  like  that 
of  Russia  in  Europe.— Eruptive  Rocks  of  the  Timan  Range.— Large  area  between 
the  Timan  and  the  Ural  occupied  by  Jurassic  deposits.— Conclusions,  and  Results  of 
the  Survey  of  the  Petcliora. 

Quitting  for  a time  the  colonized  portions  of  these  mountains,  let  us  now 
extend  our  view  to  wilder  regions,  which,  as  distinguished  from  the  North  Ural  of 
the  miners,  may  be  termed  the  “ Arctic  Ural.” 

Eastern  Flank  of  the  Ural  Chain  Mountains,  extending  from  Bogoslofsk  by  Petro- 
pavlosk  to  65°  North  Latitude. — Our  own  researches  between  Ekaterinburg  and 
Bogoslofsk  having  completely  satisfied  us  concerning  the  true  nature  of  the  eastern 
flank  of  the  Ural,  a reference  to  an  excellent  geological  map  of  these  environs, 
prepared  by  Captain  Karpinski,  sufficed  to  convince  us,  that  the  same  limestones 
and  igneous  rocks  extended  to  Petropavlosk  and  its  environs,  the  most  northern 
establishment  of  the  Russian  mines.  It  was  not,  therefore,  necessary  to  follow 
these  deposits  further  northwards  upon  their  line  of  bearing ; for  we  had  before  us 
all  the  fossils  and  specimens  of  Petropavlosk,  and  from  them  we  clearly  perceived 
that  the  limestone  nearest  to  the  Ural  ridge  contained  Silurian  Pentameri  whilst 
Devonian  shells  occurred  upon  the  east.  On  the  banks  of  the  Sosva,  as  upon 
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the  Kakva,  these  deposits  are  interrupted,  cut  off  and  metamorphosed  by  the  intru- 
sion of  igneous  rocks. 

The  persistent  strike  of  all  the  chief  sedimentary  masses  of  the  Ural,  whether 
metamorphic  or  unaltered,  and  the  dominant  lines  of  eruption  from  noith  to  south, 
of  various  bands  of  igneous  rock,  might,  a priori,  lead  any  observer  to  suppose, 
that  a similar  structure  would  be  found  to  pervade  the  eastern  flank  of  the  chain 
when  followed  into  the  Arctic  wildernesses.  That  such  is  truly  so,  has  however 
only  been  determined  by  recent  discoveries  of  Russian  observers. 

The  earliest  expedition  for  this  purpose  was  under  the  command  of  Colonel 
Protassoff,  chief  of  the  establishment  of  Bogoslofsk  at  the  time  of  our  visit  to 
that  place.  This  officer,  aided  by  Captain  Strajefski,  had  some  years  before 
explored  the  mines,  copper  veins,  iron  ores  and  auriferous  alluvia  on  the  livei 
Tolya  200  versts  north  of  Bogoslofsk.  Subsequently,  Captain  Strajefski  was 
placed  at  the  head  of  the  northern  explorations,  and  in  two  summers  ot  very 
arduous  labour,  he  succeeded  in  reaching  65°  north  latitude.  In  this  journey, 
often  labouring  for  great  distances  through  deep  swamps  and  lofty  forests,  inha- 
bited at  rare  intervals  by  wild  Ostiaks— tortured  by  swarms  of  mosquitoes,  and 
obliged  to  force  each  step  through  thickets,  he  overcame  the  most  trying  diffi- 
culties. By  this  expedition,  the  rivers  which  descend  from  the  Ural  were  de- 
fined, and  their  native  names  attached  to  them ; the  rocks  on  their  banks  were 
examined,  and  by  occasional  traverses  towards  the  axis  of  the  chain  its  structure 
was  determined.  Proceeding  from  the  sources  of  the  Losva  above  Petropavlosk, 
Strajefski  passed  over  the  Sosva,  and  afterwards  in  succession  its  northern  tiibu- 
taries  the  Nios,  Bugalia,  Tolya  and  Sigva.  Supplied  by  him  with  a large  sketch 
MS.  Map  of  the  whole  region  that  he  traversed,  we  have  taken  from  it  the  few 
data  which  appear  on  our  general  geological  map  concerning  this  wild  tiact , and 
have,  for  the  present,  deposited  his  original  MS.  with  the  Royal  Geographical 

Society  of  London. 

Examining  at  Bogoslofsk  the  specimens  which  Captain  Strajefski  had  brought 
back,  we  had  no  difficulty  in  satisfying  ourselves,  that  Upper  Silurian  and  Devonian, 
perhaps  even  some  carboniferous  strata  (for  schists  with  plants  occur),  range  at 
intervals  from  south  to  north  along  all  this  eastern  flank  of  the  chain,  and  that 
there,  as  well  as  in  the  other  tracts  already  described,  these  deposits,  often  entirely 
cut  out  for  long  distances,  are  usually  rendered  highly  metamorphic,  particularly 
towards  the  axis  of  the  chain,  by  numerous  intrusive  rocks,  ot  which  gieenstone 
is  the  most  prevalent. 

3 G 
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Another  important  geological  result  of  the  expedition  of  Captain  Strajefski  was 
the  discovery,  before  alluded  to  (p.  230),  of  Jurassic  strata  replete  with  fossils  in  64° 
north  latitude.  These  beds  on  the  banks  of  the  little  river  Tol,  were  found  to 
consist  of  greenish  sand  and  dark  shale,  dipping  to  the  east  or  from  the  Ural  chain. 
Among  the  fossils  are  Pinna,  Plagiostoma,  Pholadomya,  Modiola,  &c.,  with  Am- 
monites and  Belemnites,  forming  altogether  precisely  the  same  group,  with  which 
■we  had  become  familiar  on  the  banks  of  the  Moskva,  the  Oka  and  the  Volga. 

The  occurrence  ot  Jurassic  rocks  in  this  position  was  at  first  a great  source  of 
surprise  to  us,  particularly  as  we  had  then  observed  no  decisive  proofs  of  a similar 
deposit  in  any  portion  of  the  eastern  slopes  of  the  Ural1.  Subsequently,  indeed, 
we  were  led  to  believe,  that  a small  patch  of  Belemnitic  strata,  surrounded  by  erup- 
tive and  metamorpliic  rocks,  and  detected  by  Colonel  Helmersen  and  M.  Hoffman 
on  the  plateau  of  the  Southern  Ural  near  Tanalysk,  might  also  be  of  this  epoch. 
The  strata  of  the  same  age  on  the  eastern  banks  of  the  river  Emba  and  its  feeders, 
approaching  as  they  do  towards  the  southern  prolongation  of  the  Ural  chain  (see 
Map,  PI.  VI.),  and  apparently  almost  folding  round  it,  would  further  lead  us  to 
conclude,  that  however  the  deposits  are  now  separated,  the  sea  in  which  the  Juras- 
sic shells  were  entombed  must  have  wrapped  round  the  northern  and  southern  ends 
of  these  mountains,  and  at  a period  long  after  their  earliest  elevations.  Our  ac- 
quaintance with  these  deposits  has,  indeed,  been  greatly  extended  by  subsequent 
discoveries  on  the  western  flank  of  the  Arctic  Ural,  where  the  same  Oxfordian 
strata  have  been  largely  found,  a point  to  which  we  shall  presently  revert. 

Western  Flank  of  the  Arctic  Ural. — We  now  pass  on  to  consider  the  structure 
of  the  boreal  region,  first  laid  open  by  our  own  researches®,  which  ranges  north- 
wards from  62°  north  latitude,  and  constitutes  the  western  flank  of  the  Arctic  Ural. 
The  geological  composition  of  the  mountains,  in  these  parallels,  may  be  briefly  ex- 
plained, by  describing  the  natural  sections  exposed  on  the  banks  of  the  rivers 
which  descend  from  the  crest  of  the  mountains.  In  that  crest  is  situated  the  lofty 
mountain  whence  the  magnificent  Petchora  takes  its  rise,  its  chief  source  being 
called  by  the  native  Zyrians  Petcliora-ill-is  (see  Map).  In  summer  this  tract 
is  frequented  by  a branch  of  the  Ostiaks  called  Mantchi,  who  possess  large 

' In  a survey  so  expeditious  as  that  which  we  made,  it  is  not  easy  to  establish  the  non-existence  of  a 
deposit  over  a wide  region.  We  may,  indeed,  say  that  we  found  an  imperfect  shell  in  a mass  of  lime- 
stone immediately  south  of  Verch  Uralsk,  which  had  much  the  appearance  of  an  Ammonite  of  the  Jurassic 
series.  Of  this,  however,  in  the  sequel. 

s See  notice  of  the  geological  discoveries  of  our  associate  Count  Keyserling,  p,  230. 
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troops  of  rein-deer,  and  by  whose  aid  we  ascended  the  mountain.  Fiom  the 
summit  of  Petchora-ill-is  (about  3600  feet  above  the  sea),  the  spectator  casts  his 
view  eastwards  into  the  wide  and  deep  valley  of  the  Sosva  (see  p.  405),  occupied  by 
dense  dark  forests,  beyond  which  are  ranges  of  heights1,  called  Telbunniar  by  the 
natives.  Still  further  to  the  east  are  green  dark-wooded  plains,  in  which  a lew  lakes 
appear,  and  in  the  distance  are  the  boundless,  yellowish  steppes  of  Siberia.  To 
the  west,  on  the  contrary,  the  view  is  soon  arrested  by  numerous  rocky  elevations, 
which  surround  the  upper  woodland  depression  in  which  the  rivers  Yegra-laga 
and  Petchora  have  their  origin.  The  crest  itself  is  seen  to  range  very  distinctly 
from  south  to  north,  along  a series  of  broken,  rocky  summits,  whose  sides  are,  for 
the  most  part,  covered  with  debris  or  grassy  slopes. 

The  mountain  of  Petchora-ill-is  consists  of  chloritic  and  micaceous  schists,  often 
highly  quartzose,  in  beds  obscurely  stratified,  and  approaching  to  veiticality. 
These  rocks  occupy  a broad  zone,  including  another  mountain,  called  by  the  Zyrians 
Balvano-is,  or  the  Mount  of  Idols,  which  owes  its  name  to  a peculiar  phamome- 
non.  On  its  rounded  verdant  summit  are  seen  certain  grotesque  and  rude  columnar 
masses  of  chloritic  quartz  rock,  mostly  attenuated  towards  their  base,  and  occasion- 
ally attaining  the  height  of  100  feet.  These  natural  monolithes  are  eight  in  number, 
and  as  five  of  them  lie  in  the  same  alinement,  or  from  north-east  to  south-w'est, 
we  might  at  first  suppose  that  they  were  indications  of  a great  vein.  Their 
schistose  and  depositary  character,  however,  and  the  irregular  distribution  of  the 
other  three  pillars,  render  it  more  probable  that  they  are  simply  the  hardest  por- 
tions of  the  rock,  which  have  most  effectively  resisted  destruction. 

To  the  west,  the  geologist  descends  through  similar  quartzose,  chloritic  and  mi- 
caceous rocks  and  marshy  forests,  into  the  vast  alluvial  plain  of  the  ^egra-laga. 
This  plain  is  much  occupied  by  gravel  and  rounded  blocks  of  medium  size,  all  de- 
rived from  the  adjacerd  chain.  A few  deserted  huts  are  to  be  found  which  formerly 
served  as  places  of  barter  between  the  Zyrians  and  the  Ostiaks. 

Looking  eastwards  from  this  tract,  we  were  struck  with  the  conical  form  of  a 
mountain  named  Cosis,  which  we  supposed  might  be  trappsean,  but,  judging  from 
specimens  brought  to  us  by  the  natives,  we  found  it  to  be  composed  of  the  same 

rocks  as  the  Petchora-ill-is. 

Lower  and  Upper  Silurian  Rocks.— In  descending  the  Yegra-laga  we  observed 
on  both  its  banks  alternations  of  argillaceous  slaty  schist,  with  bands  of  black 

1 According  to  Strajefski  these  hills  are  trappsean. 
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encrimte  limestone,  traversed  by  veins  of  quartz.  These  beds,  having  a north  and 
south  direction,  cover  the  country  to  the  point  where  the  river  Yegra-laga 
empties  itself  into  the  Uetsk  ; and  even  in  ascending  the  latter  towards  the  north, 
they  aie  tia'ceable  tor  some  distance.  The  only  lithological  variation  observable 
in  these  beds,  is  when  they  pass  into  talc  schist,  and  where  they  contain  great  flakes 
of  mica.  Their  usual  inclination  is  80°  towards  the  east,  by  which  position  it  may 
be  supposed  that  they  are  inverted,  like  certain  strata  before  alluded  to,  which 
approach  the  Ural  ridge  on  more  southern  parallels. 

In  descending  the  river  Iletsk,  the  same  beds  plunge  westwards,  and  still  present 
the  same  courses  of  fetid  encrinite  limestone,  and  apparently  with  no  other  fossils. 
Upon  them  rest  thick  masses  of  subcrystalline  grey  limestone  (marble),  occupying 
cliffs  of  about  400  feet  above  the  stream.  Though  it  is  difficult  to  extract  organic 
remains  from  this  rock,  we  detected  in  it,  besides  turriculated,  indeterminable  shells 
(probably,  like  those  of  Nijny  Tagilsk,  of  the  genus  Murchisonia) , the  Pentamerus 
Ostiacus  and  the  Calamopora  alveolaris.  The  two  last-mentioned  fossils  are  indi- 
cative of  Upper  Silurian  age,  and  as  the  rock  rests  upon  the  slaty  schists  with 
enciinite  limestone,  the  latter,  we  inferred,  must  represent  a portion  of  the  Lower 
Silurian,  like  other  masses  to  which  we  shall  now  advert. 

The  upper  or  marble  beds  dip  both  to  the  east  and  west,  at  angles  from  40°  to 
near  vertically,  and  form  a great  basin,  from  beneath  the  western  side  of  which  the 
same  argillo-calcareous  schists  rise  up,  as  on  the  east.  In  one  locality  near  the  river 
Jezem,  these  slaty  schists  constitute  a rock,  much  resembling  in  lithological  aspect 
that  of  the  shelly  portion  of  the  mountain  of  Snowdon  in  North  Wales,  and  like  it 
containing  true  Lower  Silurian  species,  such  as  Orthis  calligramma  (Dalm.).  O.  tes- 
tudinaria  (Dalm.),  O.inflexa  (Pand.),  Terebratula  crispata  (Sow.),  T.  pleurites,  n s. 
Lepteena  trama,  n.s.,  a large  indeterminable  Orthoceratite,  and  the  Calamopora 
fibrosa  var.  Sphcera. 

The  occurrence  of  these  shells  in  beds  which  underlie  Upper  Silurian  rocks, 
and  pass  conformably  into  talcose  and  chloritic  schists,  is  of  great  importance  in 
leading  us  to  believe,  that  by  far  the  greater  portion,  if  not  the  whole,  of  the  Ural 
must  originally  have  been  formed  of  true  palaeozoic  deposits1. 

Still  further  to  the  west,  Lower  Silurian  rocks  with  black  encrinite  limestone 

1 This  Pentamerus,  which  is  not  to  be  found  in  Part  III.  of  our  work,  will  be  figured  and  described  by 
our  colleague  Count  Keyserling,  in  a forthcoming  publication,  entitled  " Reise  in  das  Land  dcr  Petchora  ” 
the  plates  and  letter-press  of  which  being  of  precisely  the  same  size  as  our  own,  will  form  a natural  sup- 
plement to  this  work. 
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again  prevail,  when  they  alternate  with  fragile,  argillaceous  schists  and  grey  quaitz 
rock,  all  of  which  are  in  highly  inclined  or  sub-vertical  positions.  On  the  left 
bank  of  the  stream,  brown  and  brittle  argillaceous  schists  constitute  a mountain 
called  Pulnaya-Gora,  or  Ball  Mountain,  so  called  because  it  is  charged  with  many 
argillo-ferruginous  concretions  of  a perfectly  spherical  form,  another  Silurian  ana- 
logy, well  known  to  all  geologists  who  have  examined  the  gorge  of  the  Severn 
above  Madeley,  or  the  hanks  of  the  Banw  in  North  Wales.  The  quartzose  schists 
terminate  in  ascending  order,  with  an  inclination  of  20°  towards  the  west  or  lower 
country. 

Carboniferous  Rocks.—' The  Silurian  masses  above  described  are  directly  suc- 
ceeded, and  without  any  apparent  unconformity,  by  carboniferous  strata;  thus 
showing,  that  in  this  part  of  the  Ural,  at  all  events,  no  portion  of  the  Devonian 
group  exists  (see  Map  and  Section,  PI.  V.  fig.  3).  Unable  to  trace  any  great  fault, 
or  any  decisive  unconformability  along  this  line,  we  are  disposed  to  think,  that  the 
highly  incurvated  basin  into  which  the  Silurian  rocks  are  here  thrown,  was  formed 
before  the  Carboniferous  beds  began  to  accumulate,  and  that  the  upraised  strata 
were  placed  beyond  the  influence  of  those  waters  under  which  the  true  Devonian 

beds  were  deposited. 

The  base  of  the  carboniferous  rocks,  formed  of  thick  beds  of  dark  compact 
limestone,  containing  concretions  of  chalcedonic  chert,  and  alternating  with  black 
shale,  constitutes  a sub-formation  very  much  resembling  the  lower  mountain 
limestone  of  Northumberland,  Yorkshire,  the  Isle  of  Man,  and  the  lower  slaty 
group  of  Ireland. 

The  characteristic  fossils  of  these  lowest  beds  are,  Spirifer  expansus,  Phil,  (lam- 
gat  a,  var.),  Orthis  arachnoidea  (Phil.),  Clxonetes  fornicatus,  n.s.,  with  Caryophyllia 
and  Cyathophyllum  ; whilst  in  the  strata  which  immediately  succeed  to  them  is  the 

Productus  hemisphcericus,  Sow.  (var.  minor.) 

This  carboniferous  limestone  is  powerfully  developed  on  the  banks  of  the  Iletsk, 
and  occupies  heights  of  500  feet  above  its  bed,  as  far  westwards  as  the  gorge  called 
Stone-gate,  where  the  rock  is  exposed  in  vertical  cliffs  of  about  200  feet  in  height, 
through  which  the  river  escapes.  The  stratification  of  these  limestones  is  often 
obscure,  and  is  chiefly  recognizable  by  lines  of  corals  ; the  beds  are  powerfully 
bent  both  to  the  east  and  west,  and  the  strike  is  persistent  from  north  to  south. 

The  chief  lithological  character  (that  of  the  mountain  limestone  of  many  parts 
of  England)  is  undistinguishable  from  what  we  have  described  in  the  previous 
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chapter  upon  the  banks  of  the  1 chussovaya  river.  Certain  bands  of  a red  colour 
and  fissile  texture,  which  are  loaded  with  encrinites,  alone  diversify  the  mass  of 
grey  limestone  with  which  they  occasionally  alternate. 

The  dominant  fossils  of  this  upper  portion  of  the  limestone  are  corals  of  the 
genera  Cyathophyllum,  Lithostrotion,  Syringopora  ( Harmodites  distans,  Fisch.),  with 
Productus  hemispharicus  (minor),  P.  comoides,  var.,  and  Orthis  arachnoidea. 

Whetstone  strata. — It  is  probable  that  the  above-mentioned  masses  represent 
the  lower  and  middle  portions  only  of  the  Carboniferous  system  of  this  Arctic 
country.  They  are,  in  fact,  overlaid  by  a thick  series  of  argillaceous  sandy  beds, 
here  and  there  schistose,  which  in  the  vicinity  of  the  limestone  nartake  of  all  its 
great  and  sudden  flexures,  and  are  perfectly  welded  on  to  it.  Further  westwards, 
their  inclination  becomes  less  and  more  regular,  their  direction  being  north-east. 
The  sandy  beds  are  made  up  of  grains  of  Lydian  stone  and  of  grey,  green  and  red 
quartz  rock,  imbedded  in  a fine  felspathic  or  argillaceous  matrix  of  greenish-grey 
and  whitish  colour,  the  quantity  of  which  is  so  minute  that  it  cannot  be  discovered 
by  the  naked  eye.  The  siliceous  grains,  more  or  less  rounded,  are  sometimes  very 
small,  but  occasionally  so  large  as  to  form  a conglomerate  grit.  The  prevailing 
colour  of  the  whole  rock  is  that  of  pounded  black  pepper ; and  it  is  divided  into 
numerous  powerful  beds,  traversed  by  joints  which  are  seldom  continuous.  Where- 
ever  these  beds  alternate  with  strong  courses  of  greyish  and  reddish  shale  (clay), 
they  are  rounded  off  into  slopes  covered  by  gravel  and  vegetation ; and  they  pre- 
sent clear  and  good  sections  only,  where  they  are  hard  and  sandy.  Near  the  village 
of  Sariu,  the  conglomerate  courses  expand  into  a true  “ Nagelfluhe,”  not  less 
than  twenty  feet  thick,  containing  grains  of  carbonate  of  copper.  Plants  having 
the  “ facies  ” of  the  carboniferous  flora  occur,  and  the  whole  group,  being  as  before 
said,  quite  conformable  to  the  carboniferous  limestone,  must  be  included  in  the 
same  system. 

The  section  of  the  very  symmetrical  hill  near  the  Petchora  river  (PI.  V.  fig.  2,), 
from  whence  the  whetstones  are  extracted  which  are  used  over  nearly  the  whole  of 
Russia,  establishes,  beyond  contradiction,  the  correctness  of  that  view.  The  little 
river  Sophiusa  washes  the  base  of  this  hill,  and  exposes  a dome  of  carboniferous 
limestone,  divided  into  thin  flagstones  towards  the  base,  and  thick  beds  near  the 
summit : on  both  sides  of  the  dome,  these  limestones  are  equably  and  conformably 
overlaid  by  shale,  and  a pepper- coloured  whetstone  identical  with  that  of  the  Iletsk. 
The  bed  extracted  for  whetstones  does  not  exceed  three  to  four  feet  in  thickness. 
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These  whetstones  are  very  largely  developed  along  all  the  western  flanks  of  the 
Arctic  Ural.  The  river  Petchora  traverses  them  between  64°  and  65°  north  latitude, 
and  the  huge  blocks  of  grit  found  near  the  mouth  of  the  Ussa,  where  that  river 
empties  itself  into  the  Petchora,  prove  their  persistence  beyond  6G°  north  latitude. 
From  its  conformable  junction  with  the  inferior  limestone,  the  plants  which  it  con- 
tains, and  its  mineralogical  identity  with  the  grits  of  Artinsk,  before  described 
(p.  129),  we  consider  this  rock  to  be  a true  member  of  the  Carboniferous  system  ; 
and  we  unhesitatingly  distinguish  it  from  the  Permian  grits  above  the  Zechstein, 
which,  however,  we  admit  sometimes  much  resemble  it. 

The  same  succession  of  rocks  which  has  just  been  described,  extends  probably 
to  more  northern  points  of  the  Arctic  Ural,  at  least  we  have  seen  specimens  of 
slaty  schists,  grey  limestones  with  Catenipora  escharoides  (unquestionably,  there- 
fore, Silurian),  as  well  as  carboniferous  limestone  from  the  banks  of  the  river 
Ussa. 

We  may  here  request  our  readers  to  consult  the  Map,  and  remark  that  the  prin- 
cipal crest  of  the  chain  changes  its  direction  in  north  latitude  65°,  and  ranges  to 
its  termination  north-eastwards  into  the  high  mountains  of  Obdorsk,  containing 
powerful  plutonic  rocks  to  which  we  have  before  adverted,  as  having  been  ex- 
plored and  their  geographical  position  fixed  by  M.  A.  Erman.  By  reference  to 
the  map  it  will  be  seen,  that  a ridge  of  mountains,  probably  igneous  and  metamor- 
phic,  extends  north-north-west  from  the  Obdorsk  group  towards  the  icy  sea.  It  is 
still  unknown,  however,  whether  the  meridian  and  pal?eozoic  zone  of  the  chain  is 
expanded  near  that  parallel,  where  it  passes  into  the  Isle  of  Vaigatz,  or  whether  a 
particular  and  less  elevated  branch  there  extends  to  the  sea^coast ; though,  as  before 
said,  we  are  assured  by  the  researches  of  M.  Baer,  that  the  same  rocks  are  largely 
developed  in  Nova  Zemlia. 

Mount  Sabliu. — Before  we  quit  the  consideration  of  the  Arctic  Ural,  ue  may 
now  speak  of  a small  trappsean  crest  of  no  great  longitudinal  extension,  called 
Sabliu,  which  we  found  to  range  from  between  64°  30'  and  65  north  latitude,  and 
perfectly  parallel  to  the  major  axis  of  the  chain.  This  ridge,  rising  to  a height  of 
about  4000  feet  above  marshy  low  grounds,  formed  out  of  the  debris  of  the  car- 
boniferous shale  and  grits,  is  composed  of  a porphyritic  breccia,  absolutely  indis- 
tinguishable from  that  of  the  Solominski-kamen,  near  Petrozovodsk,  on  the  borders 
of  Russian  Lapland  (see  ante,  p.  18).  Ranging  from  south  to  north  for  about 
thirty-five  versts,  the  ridge  of  Sabliu  affects  an  Alpine  form,  its  western  slopes 
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being  so  steep  that  no  turf  adheres  to  it,  whilst  the  hollows  and  clefts  near  its 
base  are  filled  with  eternal  snows.  In  summer  the  summit  is,  however,  free  from 
snow,  though  it  even  then  fringes  the  slopes  in  zones. 

In  vain  did  we  seek  on  the  face  of  this  abrupt  Arctic  mountain  for  any  traces  of 
striae  or  polishing,  though  every  torrential  streamlet  on  its  flanks  is  accompanied 
by  trainees  of  immense  angular  blocks,  all  derived  from  the  adjacent  summits  ; a 
subject,  to  the  consideration  of  which  we  shall  hereafter  revert,  when  treating  of 
the  transport  of  the  detrital  and  superficial  matter  of  Scandinavia  and  the  north  of 
Russia. 

Several  l’anges  of  heights  are  seen  to  the  east  of  Mount  Sabliii,  the  nearest  of 
which  are  rounded,  whilst  the  more  distant  rocky  and  wilder  peaks  constitute  the 
real  axis  of  the  Ural,  the  dominant  mountain  of  which  in  this  latitude,  the  Tol- 
pas-is,  has  a height  of  about  4500  feet  above  the  sea. 

The  carboniferous  grits  and  shale  on  the  flank  of  the  Ural  are  overlapped  by 
alluvial  and  incoherent  argillaceous  deposits,  the  deep  ravines  in  which  expose 
clays  occupying  excavations  in  the  older  rock,  and  containing  Belemnites  and 
other  fossils  of  Jurassic  form ; but  before  we  enter  upon  the  examination  of 
these  secondary  strata  we  must  introduce  our  readers  to  another  range  of  ele- 
vations which  plays  so  important  a geological  part  in  the  great  basin  of  the 
Petchora. 

The  Timan  Range. — Disconnected  from  the  Ural  in  62°  north  latitude  by  the 
depression  above  mentioned,  and  in  no  part  rising  to  a greater  altitude  than  1000 
feet  above  the  sea,  the  zone  of  elevations  called  Timan,  having  a width  of  about 
sixty  versts,  stretches  from  south-south-east  to  north-north-west  for  a length  of 
not  less  than  500  miles,  and  terminates  in  the  headlands  of  Svetoi-nos,  Barmin- 
mis,  Rumenislini  and  Suvoinof  upon  the  glacial  sea.  Like  the  Ural  of  the  Rus- 
sian miners,  it  forms  the  eastern  wall  or  boundary  of  all  the  Permian  deposits,  the 
limestones  and  gypsum  of  which  repose  upon  the  western  faces  of  its  carboniferous 
and  older  palaeozoic  rocks,  and  never  enter  into  the  great  depression  just  adverted 
to,  which  lies  between  this  range  and  the  Arctic  Ural.  To  the  west  of  the  Timan, 
great  masses  of  gypsum  occur  in  the  upper  portion  of  the  river  Vim,  whilst  on  the 
Ukhta  and  Vitchegda  limestones  abound,  which,  sometimes  grey  and  marly,  some- 
times oolitic,  contain  characteristic  Permian  species,  such  as  Productus  Cancrini 
and  Modiola  Pallasii. 

Viewed,  therefore,  in  its  relation  to  the  Permian  deposits,  and  its  proximity  to 
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the  Ural  Mountains,  the  Timan  range  may  almost  be  regarded  as  a branch  of  the 
latter.  When,  however,  the  reader  casts  his  eye  over  the  Map,  he  will  perceive 
that  the  direction  of  this  line  of  mounts  coincides  rather  with  that  ol  the  crystalline 
masses  of  Lapland  and  of  the  north-eastern  edge  of  the  Scandinavian  coast,  and  is 
strongly  divergent  to  the  main  axis  of  the  Ural.  But  besides  this,  none  of  the 
rocks  of  the  Timan,  whether  sedimentary  or  eruptive,  have  the  Uralian  impress. 
On  the  contrary,  they  possess  the  lithological  characters  of  the  rocks  of  Russia  in 
Europe,  and  we  therefore  conclude,  that  they  must  rather  be  regarded  as  one  of  the 
Finnish  and  Lappish  elevations,  like  those  near  Petrozovodsk,  lor  example,  to 
which  we  have  previously  alluded,  than  a trifurcating  branch  of  the  Ural. 

In  some  spots  near  the  glacial  sea,  we  have  even  seen  a portion  of  the  Tinian 
ridge  assume  the  contour  and  character  of  the  Scandinavian  rocks,  exhibiting 
rounded  and  flat  domes  of  rose-coloured  granite,  in  which  schorl  replaces  mica. 
This  rock  forms,  in  fact,  the  promontory  of  Rumenishni-nos,  and  is  flanked  to  the 
east  by  argillaceous  schists,  which  strike  from  west  22°  north  to  east  22°  south, 
and  plunge  rapidly  towards  the  north.  The  schists  occupy  the  cape  of  Barmin-mis, 
and  are  there  pierced  by  greenstones  (diorites),  which  derange  their  dip.  Argil- 
laceous and  micaceous  schists  also  constitute  an  elevated  mural  mass  along  the 
peninsula  of  Kanin  ; and,  according  to  M.  Ruprecht  the  botanist,  and  the  natives, 
the  same  rocks  are  prolonged  in  the  direction  of  the  Timan  range,  i.e.  fromMikul- 
kin-mis  to  Kanin-nos.  This  fact  therefore  shows,  that  in  the  parallel  extending 
from  68°  to  69°  north  latitude,  the  axis  of  this  chain  trends  more  westerly,  and 
conforms  to  the  outline  of  Russian  Lapland.  Near  the  centre  of  the  range  we  learnt, 
that  the  heights  from  whence  the  river  Vim  descends,  are  also  composed  of  similar 
schists,  and  we  saw  them  further  south,  on  the  river  Vol  and  the  Upper  Vitchegda. 
These  schists  are  either  of  a blackish  colour,  or  of  a ribboned-grey , and  are 
occasionally  traversed  by  a cleavage,  independent  of  the  lines  ot  bedding,  which  are 
always  very  much  inclined.  The  great  dislocation  and  high  inclination  of  these, 
the  oldest  stratified  rocks  of  this  tract,  are  not  participated  in  by  the  next  deposit 
which  succeeds,  and  which  we  have  no  hesitation  in  considering  Upper  Silurian. 
On  the  river  Vashkina,  near  the  icy  sea,  these  rocks  (see  coloured  section,  PI.  V .)  are 
loaded  with  Pentameri,  the  remarkable  shell  Cytherina,  very  nearly  allied  to  the 
species  of  Gothland,  and  also  by  numerous  Upper  Silurian  cotals,  such  as  Cate- 
nipora  labyrinthica,  Calainopora  alveolciris,  Strornatopora  concent)  ica,  &c. 

Domanik  Schists.— Other  Upper  Silurian  beds  of  a very  peculiar  aspect  (called 
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Domanik  by  the  natives)  are  seen  on  the  banks  of  the  river  Ukhta.  These  consist 
cf  black,  tender,  argillaceous  and  siliceous  schists  alternating,  which  are  saturated 
with  naphtha.  They  contain  simple  lobed  Goniatites,  long  and  slender  Ortlioee- 
ratites  and  small  Cardiaceee,  the  whole  reminding  us  of  certain  dark  slaty  beds,  which 
at  Wissenbach,  in  Nassau,  have  been  shown  to  occupy  the  very  uppermost  limits 
of  the  Silurian  system  (see  Geol.  Trans,  vol.  vi.  p.  414).  Some  of  these  black, 
flaglike  beds  are  as  flexible  as  the  well-known  band  of  sandstone  in  the  magne- 
sian limestone  near  Sunderland,  or  more  so  ; and  sounding  under  the  hammer  like 
wood,  may  be  polished  and  carved  as  a substitute  for  ebony.  The  fossils  are  chiefly 
found  in  small  calcareous  concretions  of  grey  colour,  which  mark  the  laminm  of 
deposit,  and  are  entirely  free  from  the  naphtha  which  permeates  the  mass  of  the 
rock,  and  gives  to  it  a bituminous  character. 

Devonian  Rocks  of  the  Timan. — The  “Domanik”  schists  are  flanked  on  either  side 
of  the  range  by  red  and  greenish  sands  and  marls  completely  resembling  the  typical 
Devonian  rocks  of  the  Valdai  Hills,  and  of  the  government  of  Olonetz.  These 
rocks  play  a most  important  part  in  this  chain ; and  the  northern  river  Tzilma 
exposes  in  a transverse  section,  nearly  all  the  different  beds  of  which  they  are 
composed.  Further  to  the  south,  they  are  developed  on  the  little  river  Vol, 
reposing  upon  inclined  schists.  They  there  contain  the  Terebratula  Meyendorjii, 
whilst  their  most  characteristic  fossils  are  various  remains  of  the  well-known  Ich- 
thyolites  of  the  system  common  to  the  Baltic  provinces  of  Russia  and  the  British 
Isles,  together  with  the  Spirifer  d’Archiaci  and  the  Terebratula  Livonica.  Towards 
the  base  of  the  system,  the  0?  this  strxatula  and  Terebratula  prisca  abound  here,  as 
in  the  same  position  in  other  parts  of  Russia.  In  a word,  the  whole  series  is  made 
up  of  red  and  variegated  marls,  red  and  yellow  sandstone,  with  courses  of  marly 
limestone,  whilst  gypsum  of  red  and  white  and  green  colours  is  interlaced  with  the 
other  beds  in  thin  courses,  and  is  specially  developed  on  the  banks  of  the  Pijema 
or  Pishma. 

Carboniferous  Limestone  and  Millstone  Grit  of  the  Timan. — Overlying  these  true 
Devonian  strata,  the  outer  flanks  of  the  Timan  present  bands  of  white  carboniferous 
limestone  containing  the  Spirifer  Mosquensis,  and  exactly  resembling  the  rocks  of 
the  same  age  at  V itegra  and  other  places  in  Russia.  And  here  it  is  curious  to 
observe,  that  these  pure  white  limestones  repose  at  once  on  the  Devonian  strata, 
without  the  intervention  of  any  lower  sandy  beds,  such  as  occur  in  the  Valdai  Hills 
and  to  the  south  of  Moscow. 
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On  the  coast  of  the  glacial  sea,  this  carboniferous  limestone  occupies  the  two 
capes,  on  either  side  of  the  ridge,  called  Suvoinov  and  Svetoi-nos.  The  river  Indiga 
traverses  the  carboniferous  band  on  the  eastern  flank  of  the  Tinian  at  thirty-five 
versts  above  its  mouth,  and  exposes  cliffs  100  feet  high,  which  contain  thick  beds 
near  their  summits,  and  flagstones  towards  their  base.  The  river  Bielaya,  an 
affluent  of  the  Indiga,  also  exhibits  on  its  less  lofty  banks,  courses  of  limestone 
charged  with  Fusulinse,  fossils,  as  we  have  before  shown,  which  characterize  the 
upper  part  of  this  formation. 

The  same  calcareous  zone  is  also  traversed  by  the  river  Tzilma  in  north  latitude 
65^°,  and  forms  the  mountain  Stchipina.  In  this  parallel,  the  axis  of  the  ridge  is 
composed  of  Devonian  rocks,  the  carboniferous  limestone  being  seen  on  its  eastern 
side  only,  and  not  upon  the  west.  Nor  is  this  limestone  continuous,  even  on  the 
eastern  side ; for  upon  the  river  Ijema  or  Ishma,  the  Devonian  rocks  are  at  once 
surmounted  by  Jurassic  shales.  Towards  the  southern  extremity  of  the  Timan,  the 
same  carboniferous  limestone  constitutes  the  chief  mass  of  the  range,  and  is  laid 
open  on  the  banks  of  the  rivers  Vol,  Tsher  and  Milva,  as  well  as  on  those  of  their 
recipient  the  Vitchegda ; and  we  believe  that  it  again  appears  in  the  form  of  an 
outlier  or  outliers  on  the  river  Soiva,  a feeder  of  the  great  Petchora. 

The  carboniferous  system  of  these  regions  contains  another  member,  which  is 
only  to  be  seen  at  the  northernmost  extremity  of  the  Timan  range.  Such  are 
certain  whitish  grits  charged  with  pebbles  of  white  quartz,  and  therefore  resembling 
the  millstone  grit ; like  which  they  also  contain  coal  plants.  Seeing  that  these 
beds  have  the  same  inclination  as  the  carboniferous  limestone,  we  believe  then 
geological  position  to  be  precisely  similar  to  that  of  the  millstone  grit  of  the 
Tchussovaya  (p.  126).  This  inference  cannot,  however,  be  distinctly  proved  in  the 
North  Timan,  where  they  form  the  lateral  cover  of  a remarkable  band  of  igneous 
rock. 

Eruptive  Rocks  of  the  Timan.— The  chief  eruptive  zone  of  the  Timan  extends 
from  the.  cape  Tchaitzin-mis  for  seventy  versts  towards  the  south-east,  is  from  four 
to  five  versts  broad,  and  rises  to  the  greatest  heights  of  these  latitudes,  all  of  them 
being  sharp-backed,  like  the  “ Serras”  of  Spain.  The  rock  has,  on  the  whole, 
what  British  geologists  would  call  a trappeean  aspect,  resembling  certain  basaltic 
rocks  of  the  Hebrides  and  the  south  coast  of  the  Isle  of  Man,  and  in  it  are  amyg- 
daloidal  masses  which  contain  Heulandite  and  Stilbite,  minerals  unknown  in  the 
rich  and  varied  crystalline  depositories  of  the  Ural  Mountains.  Usually,  however, 
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the  rock  is  more  or  less  basaltic,  of  a dark  colour,  compact  structure,  and  con- 
choidal  fracture,  with  rare  grains  of  a black  vitreous  mineral,  and  little  crystals 
of  Stilbite.  Numerous  veins  and  dykes  of  chalcedony  traverse  it,  and  give  rise 
to  druses  of  amethyst.  Occasionally  the  structure  is  prismatic,  and  at  other  places 
the  mass  is  regularly  stratified  in  thick  beds  traversed  by  joints.  This  eruptive 
rock  is  singularly  well  laid  open  in  the  deep  gorge  of  the  river  Bielaya,  where  it 
occupies  vertical  cliffs,  of  300  feet  in  height. 

The  carboniferous  grit,  resting  against  the  western  side  of  these  elevations  at 
different  levels,  is,  as  well  as  the  carboniferous  limestone,  inclined  towards  the 
trap,  and  might  therefore  at  first  sight  seem  to  indicate  that  though  the  basaltic 
mass  has  unquestionably  cut  through,  and  perhaps  raised  up  these  sedimentary 
rocks,  it  has  not  given  to  them  their  present  general  inclination.  But  numerous 
examples  in  the  Ural  Mountains  and  other  parts  of  the  world,  where  the  sedimen- 
tary strata  dip  inwards  towards  the  eruptive  ridges,  and  not  away  from  them, 
would  rather  lead  us  to  infer,  that  in  undergoing  a great  vibratory  and  undulatory 
movement,  the  ends  of  the  sedimentary  strata  adjacent  to  the  eruptive  masses 
have  been  let  down  by  a subsidence  into  cavities  occasioned  by  the  evolution  of 
much  igneous  matter,  whilst  their  other  side  has  been  tilted  up. 

Whatever  theoretical  explanation  maybe  attempted,  it  is  certain,  that  these  car- 
boniferous strata  are  highly  inclined  and  dismembered  in  the  vicinity  of  the  basal- 
tic rocks,  and  this  suffices  for  our  purpose.  The  granitic  axis  of  this  range  seems, 
indeed,  to  have  been  constituted  at  a much  more  ancient  period,  for  it  is  flanked 
on  the  east  by  highly  inclined  slaty  schists.  These  schists  rise,  in  fact,  into  little 
discontinuous  crests  all  along  the  chain,  even  where  the  granite  is  no  longer  seen 
at  the  surface,  and  everywhere  they  are  very  highly  inclined  and  uniformly 
plunge  to  the  north-east.  The  palaeozoic  rocks  (if  this  name  be  restricted  to  those 
in  which  we  actually  discovered  organic  remains)  are  unconformable  to  these 
older  schists,  being,  indeed,  very  feebly  inclined,  and  usually  to  the  east.  For  all 
that  we  know,  the  eruption  of  the  granite  of  this  region  may  have  either  been 
confined  to  a period  anterior  to  animal  life ; or  the  ancient  schists  may  represent 
some  portion  of  the  Lower  Silurian  sediments,  in  which  few  or  no  creatures  were 
entombed.  But  we  will  not  attempt  to  reason  further  upon  such  negative  evi- 
dence, nor  do  we  even  desire  to  imply,  that  the  most  ancient  schists  of  the  Timan 
may  not  be  of  the  same  age  as  the  large  mass  of  the  old  gneissose  and  slaty  rocks 
of  Scandinavia.  At  all  events,  if  referred  to  the  palteozoic  age,  it  is  almost  certain 
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that  they  must  be  of  higher  antiquity  than  the  portion  of  the  Lower  Silurian  rocks 
which  we  have  shown  to  exist  on  the  western  flanks  of  the  Arctic  Ural,  and  which 
there  succeed  conformably  to  true  Upper  Silurian  rocks. 

Jurassic  Rocks  between  the  Arctic  Ural  and  the  Timan  Range.  In  the  great  hollow 
in  the  earth’s  surface  formed  hy  the  elevation  of  the  rocks  which  we  have  been 
describing,  or,  in  other  words,  in  the  great  basin  between  the  Ural  and  the  Timan, 
no  other  deposits  are  visible  save  Jurassic  shales,  which  are  filled  with  many  ot  the 
same  organic  remains  as  those  which  have  been  brought  to  light  in  other  parts  ot 
Russia,  and  these  are  partially  overlaid  by  very  modern  marine  accumulations1. 
The  same  species  of  Belemnites,  the  same  small  Aviculse  and  the  same  Inocerami 
abound  in  the  region  inhabited  only  by  Samoyedes,  which  we  traversed  towards  the 
mouth  of  the  Petchora ; and  the  same  fossils  have  been  brought  by  M.  Ruprecht, 
the  botanist,  from  the  argillaceous  portions  of  the  more  northern  peninsula  called 


Kanin-nos. 

The  best  section  of  these  Jurassic  beds  with  which  we  became  acquainted,  is 
exposed  on  the  banks  of  the  river  Ijema,  or  Ishma.  At  its  confluence  with  the 
Petchora,  large  masses  of  a grey  calcareous  grit  or  sandstone,  with  a yellowish 
surface,  and  subordinate  to  the  clays,  are  charged  with  Ammonites  and  other 
shells,  as  well  as  fossil  wood.  Beneath  these  succeed  clays  of  very  great  thickness, 
with  little  concretions  of  cement,  stone  or  argillaceous  limestone,  and  still  nearer 
the  base  is  a shale  similar  to  that  of  Goroditche  and  Moscow,  in  which  are  inter- 
laced many  Posidonias,  the  whole  reposing  upon  Devonian  limestones.  Some 
hard  bands  in  these  Jurassic  shales,  which  we  did  not  meet  with  in  other  parts  of 
these  regions,  cause  dangerous  rapids  on  the  rivers  Ishma  and  Vim.  The  banks  of 
the  river  Sisola,  and  of  its  affluent  the  Visinga,  must,  however,  be  cited  as  good 
Jurassic  localities,  not  only  because  they  have  afforded  a multitude  ot  Oxfordian 
fossil  shells,  but  also  the  rib  of  a great  Saurian.  Whether  this  bone  may  belong 
to  the  same  Plesiosaurus,  the  vertebra  of  which  have  been  recently  found2  in  beds 
of  the  same  age  near  Moscow,  is  more  than  we  can  pretend  to  determine.  We  can 
here  only  dwell  on  the  interesting  fact,  that  although  examined  for  so  very  short 


* See  account  of  these  Jurassic  tracts,  p.  230,  and  of  the  ternary  depots  of  the  Petchor  , p^  332. 

• Having  submitted  a cast  of  one  of  these  vertebr*  and  half  of  one  of  the  ongmals  found  by  M,  Frears 

to  Professor  Owen,  his  opinion  is  thus  expressed  The  Moscow  vertebne  belong  to  tbe  Ple.osaurus 

. , , , N T,  ..  c Tj  Association  1839,  p.  78.  1 hev  are  both  middle  cervicals, 

brachyspondylus  (Owen),  Report  of  British  Associati  , l ' „ 

equalling  in  size  our  ordinary  English  specimen  from  the  Kimmeridge  and  Oxford  clays. 
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a period,  the  Oxfordian  shales  of  Russia  have  already  afforded  Saurian  remains  on 
the  Moskwa,  the  Volga,  and  the  affluents  of  the  Petchora,  and  that  one  of  the 
forms  is  identical  with  a British  species. 

In  concluding  this  chapter,  which  pretends  to  be  an  outline  sketch  only  of  a newly 
explored  region,  a large  part  of  which  is  to  be  more  minutely  described  in  a sepa- 
rate work,  we  beg  our  readers  specially  to  consult  the  Map,  PI.  VI.,  as  well  as  the 
coloured  sections,  PI.  V.  In  the  latter,  the  general  succession  from  the  axis  of  the 
Arctic  Ural  to  the  adjacent  low  country  on  the  west  is  explained  in  fig.  1,  whilst 
the  other  drawings  will  afford  a general  idea  of  the  outline  and  structure  of  a 
country  never  before  examined  by  a geologist,  and  which,  from  the  rigour  of  its 
climate,  the  nature  of  its  Zyrian  and  Samoyede  inhabitants,  the  difficulties  of 
access,  and  the  absence  of  any  great  mineral  wealth,  may  not  for  ages  to  come  be 
visited  by  other  men  of  science. 

Among  the  important  geological  results  which  this  survey  has  contributed,  we 
dwell  with  pleasure  on  the  very  clear  development  of  Lower  Silurian  rocks  charged 
with  characteristic  fossils  near  the  axis  of  the  Arctic  Ural ; because  amid  the  me- 
tamorphoses which  that  chain  has  undergone,  it  is  extremely  difficult  to  detect  such 
good  proofs  of  age  towards  the  central  portion  of  these  mountains.  The  evidence, 
indeed,  of  Lower  Silurian,  distinctly  underlying  true  Upper  Silurian  strata,  is  a link 
in  the  proofs  of  succession  which  the  reader  will  have  observed  it  was  not  our 
good  fortune  to  be  able  to  detect  in  the  highly  metamorphosed  axis  of  the  North 
Ural  of  the  miners.  I he  western  flanks  of  the  Arctic  Ural  have  also  been  most  useful 
in  demonstrating  the  precise  age  of  certain  grey  carboniferous  grits  (whetstones) 
which  have  a very  great  expansion  along  the  western  outskirts  of  the  chain,  and 
are  represented  by  a particular  tint  upon  the  Map  (3'). 

New  as  it  is  to  the  geographer,  the  Timan  range  is  not  less  interesting  to  the 
inquiring  geologist,  who  cannot  have  examined  vast  areas  of  land,  without  being 
convinced,  that  however  widely  certain  deposits  may  seem  to  be  marked  by  a pe- 
culiar lithological  structure,  such  distinctions  are  invariably  put  an  end  to  when 
we  reach  the  ancient  boundaries  by  which  such  sediments  were  encompassed.  In 
exposing  true  Upper  Silurian  rocks  (which  we  have  shown  are  not  discoverable  in 
the  government  of  St.  Petersburgh) , and  in  thereby  filling  up,  like  the  western 
Baltic  provinces  and  the  Ural,  the  full  measure  of  the  palseozoic  rocks  of  this  con- 
tinent, the  Timan  range  also  exhibits  Devonian  and  Carboniferous  rocks,  which 
are  identical  in  contents  with  strata  of  the  same  age  in  the  flat  regions  of  Russia, 
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whilst  they  differ  materially  from  synchronous  rocks  of  the  Ural.  This  fact  has 
led  us  naturally  to  connect  the  Timan  with  the  subsoil  of  the  vast  low  Muscovite 
countries,  of  which  it  forms  the  north-eastern  girdle,  and  to  separate  it  from  the 
Ural,  which  in  our  language,  has  already  assumed  the  Siberian  type.  Even  the 
eruptive  rocks  of  the  Timan  are,  as  we  have  shown,  very  different  from  those  ot 
the  Ural,  and  much  more  accordant  with  those  of  Scandinavia,  with  the  eastern 
flanks  of  which  country  the  range  seems  to  be  in  intimate  connection. 

The  survey  of  the  Petchora  has  further  determined  the  exact  north-eastern 
limits  of  the  enormous  basin  of  Permian  deposits,  whilst  an  examination  ot  the 
flanks  of  the  Ural  or  the  Timan  have  equally  shown  us,  that  though  pertaining  to 
the  same  series  of  paleozoic  life,  the  Permian  strata  must  unquestionably  be 
distinguished  from  the  old  and  altered  rocks  of  the  Ural,  out  ot  which  they  have, 
indeed,  been  formed,  and  to  which  they  are  usually  unconformable.  In  that 
phenomenon  alone  then  we  see  the  proof,  that  certain  groups  of  animals  have  not 
always  been  obliterated  by  the  powerful  local  changes,  which  have  separated  one 
deposit  from  another. 


CHAPTER  XVIII. 

SOUTH  URAL. 

(MAPS,  PL.  VI.  AND  VII.,  AND  COLOURED  SECTION,  PLJir.  fc-W.) 

Introduction. — Eastern  Flanks  of  the  Chain  between  the  North  Ural  of  the  Miners  and 
the  South  Ural  of  the  Bashkirs,  or  between  the  river  Issetz  and  the  Zavod  of  Kish- 
tymsk. — From.  Kishtymsk  and  Mount  Sugomak  by  Soimanofski  Zavod  to  Zlataust. 
Zlatoust,  Taganai  and  environs.— Tract  extending  westwards  to  Simsk.— Trans- 
verse Section  across  the  Chain,  from  the  Palaozoic  Strata  of  Pristan  and  the 
river  Ai  on  the  west,  through  the  dolomitic  and  trapprcan  rocks  of  Satkmslc,  across 
the  Ural  Tau,  to  the  highly  crystalline  and  Metamorphic  Rocks  of  Zlataust  and 
Miask  upon  the  east.— Tracts  south  of  Miaslc.— Environs  and  Section  of  Cossatchi- 
datchi. — Granitic  Steppes  between  the  Ural  and  Troitsk  in  Siberia.  Eastern  edges 
of  the  Ural  from  Verch-Uralsk  to  Orsk.— Transverse  Section  from  Orsk  to  Oren- 
burg.— Oblique  Section  of  the  Chain  from,  near  Orenburg,  by  Preobrajensk  and  over 
the  Irendyk  to  Verch-Uralsk. — Transverse  Section  of  the  Chain  from  Verch-Uralsk 
on  the  east  to  Sterlitamalc  on  the  west. — Concluding  Observations  on  the  original 
Structure  of  the  Ural  Mountains  and  the  Changes  they  have  undergone ; on  the 
inversion  of  the  Strata  and  their  direction  in  different  parts  of  the  Chain. 

The  Southern  Ural  of  the  geographer  may  be  said  to  be  divided  from  the  North 
Ural  of  the  miners,  in  the  parallel  which  the  Russians  have  selected  as  the  limit 
between  the  governments  of  Perm  and  Orenburg  . 1 o the  south  of  this  boundary 
vegetation  becomes  richer,  and  fine  streams  flow  longitudinally  between  important 
ridges,  which  expanding  in  their  range  southwards  and  south-westwards,  finally 
occupy  a region  of  considerable  width.  Light  and  running  waters  have  access  to 
beauteous  glades,  which,  peopled  by  picturesquely-clad  Bashkirs,  cheer  the  sight  of 
the  traveller,  who  contrasts  them  with  the  gloomy  and  unpeopled  thickets  of  the 
north.  The  Southern  Ural  is  also  distinguished  by  having  its  chief  peaks  upon  the 

' In  the  time  of  Pallas  a great  part  of  the  region  described  in  this  chapter  was  the  government  of 
Issetsk,  since  abolished,  and  now  divided  between  Perm  and  Orenburg. 
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■western  side  of  the  watershed,  whilst  in  the  North  Ural,  as  already  shown,  the) 
rise  up  on  its  eastern  flank.  Thus  in  the  tracts  we  are  about  to  considei , the 
Taganai,  Iremel,  Yamantau  and  other  great  elevations,  lie  to  the  west,  whilst  in 
those  previously  described,  the  Katchkanar,  Pavdinski  and  Konshakofski-kamen, 
are  upon  the  eastern  slope  of  the  axis,  or  “ divortia  aquarum.”  We  here  speak 
merely  of  the  lines  of  greatest  altitude,  for  upon  inspecting  the  Map  it  will  be  seen, 
that  in  a geological  sense,  many  of  the  igneous  rocks  preserve  their  meridian  di- 
rection, and  occupy  very  nearly  the  same  parallels  of  longitude,  whatever  may  be 
their  height. 

The  chief  physical  distinction,  however,  of  the  South  Ural  is,  that  unlike  the 
North  Ural,  which  has  one  dominant  ridge  only  (see  Map,  PL  VII.).  it  is  composed 
of  many  bands,  which,  proceeding  from  the  mountain  \ urnia,  gradually  open  out 
fan-wise,  and  are  divergent.  For  whilst  the  Ilmen  Hills  on  one  line,  and  tbeKyrktv 
or  Krykty  and  Irendyk  upon  another  (the  two  latter  forming  a sharp  “ serra,”  which 
represents  the  chief  water-slied),  trend  upon  the  whole,  from  north  to  south  ; other 
and  loftier  ranges  proceed  from  the  Yurma,  Taganai  and  Urenga  on  the  north- 
east, and  swelling  out  on  the  western  flanks  of  the  lofty  Iremel1,  expand  into  a 
succession  of  ridges,  which  trending  from  north-north-east  to  south-south-west, 
are  watered  and  traversed  by  the  rivers  Inzer,  Nugush  and  Bielaya,  all  tributaries 
of  the  Kama  and  the  Volga.  It  is  this  south-western  portion  of  the  chain  which 
has  met  with  the  least  attention  from  geographers  and  geologists,  and  in  referring 
to  our  Map,  on  which  many  new  features  are  inserted,  we  shall  in  the  sequel 
endeavour  to  point  out  the  structure  of  some  of  these  embranchments.  Befoie, 
however,  we  enter  upon  the  description  of  such  portion  of  these  southern  mountains 
as  we  visited,  we  must  say  a few  words  concerning  an  intermediate  tract  on  the 
eastern  flank  of  the  chain  between  Ekaterinburg  and  the  South  Ural  properly  so 
called. 

Eastern  Flank  of  the  Ural  south  of  Ekaterinburg  .—The  portion  of  the  chain  which 
lies  immediately  to  the  south  of  Ekaterinburg  is  of  slight  altitude,  and  is  com- 


' The  knot  of  higher  mo, minim  .round  Iremel.  o,  Eremell  the  geogr.phicid  f.mum.  of  trtdeh  toe 
been  ju„  described  in  detail  by  M.  J.  Kh.nik.ff  (Jounral  of  the  Royal  Oeogr.phm.l  Society , vol.  «). 
i.  not,  of  course,  included  in  the  allu.ion  to  acceseible  and  prcture.que  drntncU  Helmereen  and  Ho  man 
have  explained  the  structure  of  the  highest  peaks  in  this  rugged  Alpine  tract,  wh.eh,  as  in  the  Taganai 
and  Ural-tau  of  Zlatoust,  consist  for  the  most  part  of  qurntz  rocks,  with  passage,  into  micaceous 
schists,  &c. 
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posed  of  crystalline  rocks,  some  of  which  have  been  already  alluded  to,  and  others 
have  been  described  by  Humboldt  and  Rose.  Believing  that  a tract  in  which  the 
copper  mines  of  Gumachefsk  and  Polefsk,  so  well  known  for  their  imbedded 
minerals,  including  marbles,  veinstones,  &c.,  could  afford  few  or  no  traces  of 
organic  life,  we  did  not  examine  it,  but  deflected  from  the  chain  to  make  the  sec- 
tion on  the  Issetz,  already  described,  and  did  not  regain  the  mountain  slopes  till 
we  reached  the  environs  of  Kishtymsk  *. 

Quitting  the  Issetsk  and  the  little  oasis  of  Silurian  rock  at  Crasnoi-glasnova 
(p.  364),  we  bent  our  steps  obliquely  towards  the  eastern  slope  of  the  Ural.  Fora 
considerable  space  around  Crasnoi-glasnova  the  surface  is  occupied  by  rich  black 
earth,  the  “ tchornozem  ” of  the  Russians,  of  which  we  shall  treat  hereafter,  men- 
tioning it  in  this  place  only,  in  order  to  note,  that  we  are  unacquainted  with  any 
such  deposits  on  the  flanks  of  the  Northern  Ural.  In  this  tract  is  also  situated  the 
brackish  lake  of  Shablish,  which  having  scarcely  any  outlet,  may  possibly  derive 
its  saline  properties  from  springs  flowing  through  subjacent  rocks.  We  perceived, 
indeed,  another  geological  feature  in  the  neighbourhood  of  this  lake,  which  led  us 
to  infer,  that  saliferous  deposits,  similar  to  some  of  those  of  Russia  in  Europe, 
might  exist  beneath  the  superficial  covering  of  black  earth  and  local  detritus. 
Being  informed  by  the  peasants,  that  gypsum  occurred  in  a little  mount  about 
twenty- five  versts  south-east  from  Bagariatsk,  we  travelled  from  that  place  to  ex- 
amine it.  Passing  by  the  lake  and  village  of  Ognova,  in  a flat  country  covered  by 
black  earth,  we  found  the  gypsum  exposed  in  a gentle  rise  on  the  right  bank  of  the 
river  Sinara,  and  not  far  distant  from  its  junction  with  the  Sinera.  Though  the 
quarry  had  not  been  worked  for  fifteen  years,  the  open  cuttings  were  still  sufficiently 
visible,  and  a section  of  about  thirty  feet  deep  plainly  exposed  courses  of  thinly 


i Whilst  two  of  us,  Mr.  Murchison  and  M.  deVerneuil,  were  thus  employed  upon  its  eastern  flank, 
Count  Keyserling  repassed  the  Ural  to  Sergiefsk,  and  descended  the  streams  to  the  banks  of  the  Ufa, 
thereby  ascertaining  the  junctions  between  the  older  palaeozoic  rocks  and  the  grits  of  Artinsk  (see  ante, 
p.  128).  After  these  independent  explorations  we  again  met  at  Zlataust,  whence,  after  some  conjoined 
explorations,  M.  de  Verneuil  and  Count  Keyserling  passed  from  the  Ai  to  Satkinsk,  Siinsk,  Uta  and 
Orenburg.  From  Zlataust  Mr.  Murchison  again  took  the  Asiatic  side,  and,  accompanied  by  Lieutenant 
Koksharof,  re-crossed  to  Miask  and  the  Ilmen  Hills,  examined  the  auriferous  tracts  there  and  at  Cossatchi- 
datchi,  from  whence  he  traversed  the  steppe  to  Troitsk,  and  thence  regained  the  Ural  river,  following  it 
to  Orsk  and  Orenburg.  Afterwards,  in  company  with  M.  de  Verneuil,  he  made  sections  across  the  clmip 
from  Orenburg  to  Verch-Uralsk,  and  from  that  place  to  Sterlitamak,  whilst  Count  Keyserling  traversed 
the  Kirghis  steppe  by  Mount  Bogdo,  &c. 
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foliated,  red  and  grey  gypsum,  subordinate  to  red  sandy  clay ; the  whole  dipping 
slightly  to  the  south-east.  In  the  bed  of  the  adjacent  stream  we  found  fragments 
of  a reddish-coloured  brecciated  limestone  and  of  eruptive  rocks,  but  could  not 
connect  them  with  the  gypseous  mount ; nor  did  we  discover  any  organic  remains 
by  which  we  could  satisfactorily  determine  its  geological  age.  On  the  western 
flanks  of  the  Ural,  the  Permian  strata  are,  as  we  have  shown,  the  great  depositories 
of  gypsum  ; but  could  we,  from  the  mere  presence  of  that  mineral  in  red  earth 
infer,  that  this  isolated  patch, — the  only  one  so  characterized  along  the  eastern 
side  of  the  chain— is  of  the  same  age  ? Certainly  not,  because  there  is  no  vestige 
of  the  Permian  rocks  on  the  Siberian  side  ot  the  Ural,  and  we,  therefore,  consider 
that  this  gypseous  mount  must  either  be  a portion  of  the  older  palaeozoic  rocks 
(Devonian  for  example)  which  abound  in  these  territories,  or  an  accumulation  ot 
tertiary  age,  like  that  of  Kaltchedansk,  formed  out  of  the  detritus  of  pre-existing 
formations  (p.366).  At  Bagariatsk,  indeed,  we  met  with  a very  instructive  sec- 
tion, in  which  for  nearly  a mile,  highly  inclined  beds  of  red  and  green  schists  (on 
the  banks  of  an  affluent  of  the  Sinara)  alternated  with  red  and  greenish  coarse 
conglomerate  and  grit,  the  whole  differing  only  from  the  Old  Red  Sandstone  of 
Scotland,  in  containing  a few  courses  of  impure  limestone.  On  the  west,  or  up 
the  stream,  these  rocks  pass  into  highly  altered  amorphous  cherty  limestone ; and 
on  the  east  or  down  the  river,  into  black  schists,  grey  grits  and  limestone  contain- 
ing large  carboniferous  Producti  and  other  fossils.  Seeing,  therefore,  that  the 
tract  (as  well  as  that  of  the  adjacent  Issetz)  does  contain  rocks,  which,  rising  from 
beneath  the  carboniferous  limestone,  must  be  considered  of  Devonian  age,  we  are 
disposed  to  think,  that  just  as  at  Starai-sol  near  Novogorod,  such  beds  may  con- 
tain the  elements  from  whence  the  saline  character  of  the  Shablish  lake  has  been 
derived,  and  that  like  the  gypsiferous  strata  of  similar  age  in  Livonia,  they  may 
contain  gypsum  ; the  hummock  on  the  Sinara  being  either  part  of  them,  or  having 
been  derived  from  their  destruction  during  the  tertiary  epoch.  We  had  now  com- 
pletely satisfied  ourselves,  both  by  following  the  Issetz  to  Kaltchedansk,  and  by 
examining  the  Sinera  and  its  affluents,  that  palaeozoic  rocks,  pierced  at  intervals  by 
Plutonic  matter,  constitute  the  subsoil  of  the  low  plateaux,  which  descend  from  the 

mountain  slopes  to  the  great  Siberian  plains. 

In  approaching  the  Ural  (at  a few  versts  to  the  east  of  Ivanevsk),  we  observed 

that  granite  again  usurps  the  surface.  This  is  a southern  prolongation  of  one  ot 

the  bands  of  similar  rock  near  Ekaterinburg,  like  which  it  splits  into  flagstones, 
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which  when  laid  down  here  for  use  are  sometimes  three  to  four  yards  square  and 
three  or  four  inches  only  thick.  When  treating  presently  of  similar  rocks  near 

Miask  we  shall  discuss  the  question  ol  their  origin. 

Travelling  over  another  low  and  undulating  country  of  black  eaith  to  the  west 
of  Kanevsk,  we  traversed  the  most  northerly  ol  the  grounds  now  frequented  by  the 
Bashkirs  and  reached  the  Zavod  of  Kaslinsk1.  From  Minsk  to  Kishtymsk  the 
road  coasts,  as  it  were,  the  very  edge  of  the  Ural  ridge,  passing  through  woodlands 
and  by  a succession  of  lakes.  In  fact,  we  journeyed  somewhat  obliquely  over  a 
succession  of  dwarfish  ridges,  thirty  to  100  feet  high,  each  in  itself  a crystalline 
mountain  in  miniature,  and  all  perfectly  parallel  to  the  main  crest.  If  the  chief 
heights  of  the  Ural  he  compared  to  highly  agitated  billows,  these  little  flanking 
rid  sms  may  be  likened  to  the  last  expiring  waves  which  have  derived  their  form 
and  structure  from  the  same  causes  of  disturbance.  We  found  them  to  be,  in  fact 
the  smaller  lateral  folds  of  highly  metamorphic  rocks,  whose  surfaces,  uncovered 
by  a single  block  and  in  many  parts  swept  clean  of  all  gravel  and  sand,  were 
thoroughly  exposed.  Some  of  them  are  so  micaceous  that  they  might  pass  or  pri- 
mary mica  schist ; others  may  almost  claim  to  be  associated  with  gneiss,  and  with 
them  are  associated  the  dominant  chloritic  and  quartzose  rocks  of  these  regions. 
Though  both  eastern  and  western  dips  prevailed  in  the  outer  folds,  a western  inc  1- 
nation  is  most  common  in  the  masses  nearest  to  the  mountains,  indicating  an  in- 
version or  reversal  of  the  strata,— a phenomenon  often  observed  on  both  sides  ot 
this  chain,  and  other  great  linear  eruptions.  In  short,  we  had  beneath  our  feet 
miniature  mountains,  which  a few  years  ago  any  geologist  would  have  termed  pri- 
marv  but  which  (and  we  shall  soon  adduce  additional  proofs  to  those  derived  from 
the  North  Ural)  we  cannot  but  consider  as  metamorphosed  paleozoic  strata,  or 
masses  so  associated  with  them,  that  we  know  not  how  to  separate  them,  in  any 

classification  founded  upon  the  age  or  succession  of  rocks. 

The  Zavod  of  Kishtymsk  is  placed  amid  the  lower  folds  of  these  metamorphic 
rocks  and  on  the  edge  of  a picturesque  lake,  just  where  the  eruptive  rocks  rise  out 
in  great  and  striking  masses  from  beneath,  and  explain,  as  in  other  places  already 
cited,  the  cause  of  so  much  alteration. 

, , , , , . still  at  the  edge  of  a wood  in  which  the 

i In  approaching  Kaslinsk  our  horses  were  brought  to  a stand  B . . ..  , VT 

in  cipp  o The  sun  was  setting  behind  the  Ural  Moun- 

Bashkirs  of  the  environs  had  pitched  their  summer  tents,  mesu  ° . . „ 

, , , . neonle  who,  after  regaling  us  with  their  “kumiss  or 

tains  and  gilding  the  tents  of  these  poor  but  joyous  people,  wno,  B 5 

mare’s  milk,  furnished  us  with  fresh  horses  from  their  extern 
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The  prominent  mountain,  which  here  forms  a striking  counterfort  of  the  Ural, 
is  called  Sugomac.  On  ascending  it  we  were  amply  repaid,  both  by  finding  the 
structure  of  its  flanks  and  summit  most  instructive,  and  also  by  enjoying  a most 
remarkable  prospect.  Between  the  Zavod  and  Sugomac,  bosses  of  greenstone,  for 
the  most  part  quite  a hornblende  rock,  throw  off  gneissose  mica  schists,  and  in 
ascending  the  bill  we  met  with  protuberances  of  syenite  ; whilst  higher  up  and  in 
the  deep  recesses  of  the  woods,  limestone  constitutes  isolated  masses,  in  the  altered 
condition  of  white  marble,  with  large  crevices  and  fissures,  one  of  which  constitutes 


a cavern,  said  to  be  300  feet  in  length. 

The  summit  of  Sugomac  consists  of  a rock1,  which,  like  some  of  those  alluded 
to  near  Ekaterinburg,  almost  defies  mineral  classification.  It  is  iireQulaily  schis 
tose  and  chloritic,  but  at  the  same  time  contains  hornblende.  It  is,  therefore, 
either  an  intrusive  or  an  original  depositary  rock  so  much  transfused  by  igneous 
matter  that  the  distinction  can  scarcely  be  drawn.  From  this  peak  the  panoramic 
prospect  is  very  striking.  To  the  west  is  a vast  rolling  surface  of  mountains,  made 
up  of  ridges  separated  from  each  other  by  dark  depressions,  and  all,  with  the  ex- 
ception of  the  distant  stony  crest  or  “ Ural  Tau,”  covered  with  the  densest  forest ; 
in  short  a primeval  woodland,  similar  to  that  seen  from  the  Katchkanar  (p.  392), 
but  differing  in  offering  a more  wavy  outline.  On  the  east,  Siberia  lies  absolutely 
at  your  feet,  and  minor  inequalities  of  the  surface  being  merged,  looks  like  one  vast 
plain.  The  lake  and  Zavod  of  Kishtymsk,  with  rich  meadows  around  them,  are  in 
the  middle  ground,  and  the  distance  is  composed  of  a woody  and  partially  pastoral 
tract  inhabited  by  Bashkirs,  in  which,  as  we  were  informed,  at  least  a hundre 
lakes  exist,  ninety  of  which  belong  to  the  proprietor  of  Kishtymsk.  Some  o ese 
are  represented  in  the  opposite  landscape,  which  we  offer  as  one  of  the  most  stn  i g 
“ peeps  into  Siberia”  which  we  met  with  on  the  eastern  flank  of  the  chain  . 

> Sugomac  may  be  considered  the  southern  prolongation  of  the 
mines  of  Ufaleisk  and  the  Zavod  of  Kaslinsk,  a It  i-  also  a 

Sibirien,  1783),  and  which  consists  of  clay-slate^  an  mica^sc^,  ^ Rose>  chromate  of  iron 

tract  (particularly  between  Kishtyms  ' an  ^calated  with  serpentine.  (See  Rose’s  Analysis  of  the 
abounds,  occasionally  appearing  m ayers  achists  greenstone,  with  albite  and  cyanite,  also 

occur  here,  and  probably  the  rare  mmei  • Kishtymsk  were  visited  by  Baron  Humboldt  and  his 
Though  the  gold  mines  in  the  neighbour  oo ■ prevented  their  seeing  or  ascending  Mount 

party,  it  appears  from  M.  Rose  s narrative  t t 

Sugomac.  ..  , ent  M.  petrof,  received  us  with  great 

2 The  Zavod  of  Kishtymsk  belongs  to  the  ZubofF  family,  wh  g 
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Soimanofski  Zavod,  fyc.  fyc. — After  travelling  along  the  flank  of  the  chain  for 
some  distance  to  the  south  of  Kishtymsk  amid  the  woodlands,  lakes,  &c.  seen  in  the 
preceding  sketch,  we  followed  the  new  road  by  Soimanofski  Zavod  to  Zlataiist  (see 
Map).  We  thus  necessarily  effected  what  was  much  to  be  desired,  viz.  both  a 
longitudinal  and  transverse  section  of  the  chain  itself,  in  tracts  where  its  structure 
is  exceedingly  diversified.  The  first  traverse,  or  that  in  the  parallel  of  Soimanofsk, 
exposed  in  succession  ridges  like  those  of  which  Sugomac  is  the  type,  and  in 
which  limestones  and  serpentines  also  abound,  together  with  decisive  eruptive 
rocks,  and  altered  quartz  rocks,  &c.  Further  on,  and  to  the  west  of  the  Zavod 
of  Soimanofsk,  large  masses  of  auriferous  alluvia  encumber  the  surface  and  in- 
clined edges  of  the  subjacent  and  regularly  stratified  limestone,  which  enters  quite 
into  the  heait  of  the  chain1,  dhe  great  point  of  interest  to  he  now  adverted  to  is, 
that  after  following  the  beautiful  pastoral  and  upland  valley  of  the  river  Miass,  with 
the  granitic  ridge  of  the  Ilmen- tau  on  the  east  and  the  higher  eruptive  and  meta- 
morphic  chain  of  the  Ural-tau  on  the  west ; i.  e.  when  fairly  encased  between  two 
great  parallels  of  eruption,  we  discovered  Encrinites  in  pure  wrhite  saccharoid  lime- 
stone. So  highly  altered  is  the  rock,  that  we  could  still  less  believe  our  eyes, 
than  when  many  years  ago  in  the  Austrian  Alps,  with  Professor  Sedgwick,  we 
discovered  similar  organic  remains  in  the  chloritic,  primarized  limestone  in  the 
lauern  Alp.  (Geol.  Trans.,  vol.  iii.  p.  306.)  This  limestone  being  precisely  on 
the  stiike  of  the  masses  on  the  mountain  of  Sugomac  and  at  Soimanofsk,  left  no 
option  but  that  of  admitting,  that  the  associated  stratified  masses,  however  crystal- 
line they  may  now  appear,  were  once  quartzose  sandstones  and  greywacke,  formed 
under  the  sea  at  a period  when  palaeozoic  life  prevailed. 

The  great  transverse  section  across  the  whole  chain  in  the  parallel  of  Zlataiist, 
which  will  be  presently  described,  strikingly  illustrates  this  point  and  demonstrates, 
how  invariably  the  altered  character  of  the  rocks  and  the  presence  of  mineral  veins, 
with  bunches  of  simple  minerals,  are  connected  with  and  dependent  upon  the  erup- 
tion of  igneous  matter. 

Group  of  Mountains  around  Zlataiist  from  whence  radiate  the  ridges  of  the 
South  Ural. — We  had  now  passed  along  the  flank  of  the  Jurma  (see  Map),  and 

kindness.  He  presented  us  with  a very  remarkable  ore  of  iron  from  the  mine  of  Yurasamskoi,  west  of 
Schatinsk,  which  is  in  parts  made  up  of  fibres  nearly  as  fine  as  the  filaments  of  asbestos.  The  Zavods 
around  Kishtymsk  produce  250,000  poods  of  iron  and  seventeen  poods  of  gold  per  annum. 

1 I be  gold  alluvia  and  their  relations  to  these  subjacent  rocks  will  be  subsequently  explained. 
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were  already  in  the  knot  of  mountains  from  whence  the  South  Ural,  properly  so 
called,  begins,  and  where  the  striking  contrasts  with  the  North  Ural,  alluded  to  at 
the  head  of  this  Chapter,  may  be  said  to  commence.  It  is  here  that  separate 
ridges  of  marked  and  mountainous  characters  set  on,  such  as  the  Urenga  and  the 
Taganai  on  the  west,  the  Ural-tau  in  the  centre,  and  the  Ilmen  hills  upon  the  east. 
Here  it  is  also  that  the  rivers  Miass  and  Ai,  gliding  in  depressions  through  the 
central  portion  of  the  chain,  escape  into  the  adjacent  lower  countries,  the  former 
by  the  Zavod  of  Miask  to  Asia,  the  latter  by  Zlataust  to  Europe1.  Availing  them- 
selves of  the  water  of  the  Ai,  just  where  that  stream  issues  from  the  higher  mountains, 
the  Russians  judiciously  fixed  their  chief  establishment  of  Zlataust  upon  its  hanks. 
This  very  flourishing  place  is  thus  situated  in  a romantic  valley  on  the  western 
side  of  the  watershed  of  the  Ural,  at  the  foot  of  the  Urenga,  and  a little  to  the 
south-west  of  the  Taganai.  The  latter,  the  most  striking  mountain  of  the  tract, 
rises  boldly  from  the  well-watered  vale  into  three  summits,  which  have  acquired 
for  it  in  the  Bashkir  language  the  name  of  “tripod  of  the  moon.”  The  highest 
of  these  summits  has  been  estimated  by  M.  Kupffer  at  3521  English  feet,  and  by 
Colonel  Helmersen  at  3592  English  feet  above  the  sea. 


1 Zlataust  is  the  Birmingham  and  Sheffield  of  the  Ural,  and  exhibiting  high  progress  in  the  arts  and  a 
well-organized  community,  is  one  of  the  brightest  spots  in  the  Russian  empire.  We  very  much  regret  that 
the  nature  of  our  work  does  not  permit  us  to  speak  at  length  of  the  superior  manufacture  of  steel  which 
has  so  distinguished  Zlataiist  since  the  Zavod  has  been  directed  by  that  skilful  metallurgist  and  excellent 
administrator  General  Anosoff,  whose  damasked  scimitars  and  ornamental  steel  works  excel  everything  of 
like  nature  with  which  we  are  acquainted.  On  this  point,  indeed,  we  willingly  refer  to  Captain  James 
Abbot  of  the  Honourable  East  India  Company’s  Artillery,  a traveller  well-versed  in  the  processes  ot  pre- 
paring steel  in  the  East.  *‘  The  general  fault  of  European  blades  (says  he)  is,  that  being  forge  o s lear- 
,teel  for  the  sake  of  elasticity,  they  are  scarcely  susceptible  of  the  keen  edge  which  cast-stce  wi  assume. 
The  genius  of  Anosoff  has  triumphed  over  this  objection,  not  in  hardening  the  soft  steel,  but  m giving 
elasticity  to  the  hard ; and  it  may  be  doubted  whether  any  fabric  in  the  world 

of  Zlataust  in  the  production  of  weapons  combining  in  an  equal  degree  e ge  an  e - eXnui*itely 

of  a jour„ev  from  Heraut  to  Khivah,  Moscow  and  Peter slurgh,  vol.  n.  Appendix,  p.  8 . J ''  7 

....  « >wd  Which  we  received  „»  .he  spot  d.  0-J*  “ 

of  thi-  eulogy,  and  a pl.te.u  of  burni.hed  Meel,  richly  ornamented  and  d.v.mfcd  w.th  gold  reta  . .mce 
forwarded  to  Mr.  Murchison  by  .be  imperial  Adminis.t.tion  of  Mine..  1-  «m  ed  much  ,(h,„.„o„  .» 
England  We  found  in  General  Anb.off  and  hi.  amiable  f.m.ly,  us  well  aa  ,n  the  various  o8.ee, « o the 
Imperial  Mines  (who  are  all  ...ached  to  him  in  hem.  a.  well  a.  by  duty)  .he  .rue.,  and  most  servtceable 
friend,  and  we  took  leave  of  him  with  ...vow.  Attended  by  Major  Lwenko,  who  had  p.epa.ed  a m.uertd 
map  of  the  rogion.  General  Anbsoff  accompanied  u.  in  two  excursions,  and  m.r.ted  on  ttavellmg  With 
Mr  Murchison  across  the  Ural  to  Mtok  and  the  gold  mine,  son.h  of  that  place,  ascending i by  the  way 
the  Ural-tau,  We  have  spelt  Zla.ai.st  a»  it  is  pronounced  i .lie  German  orthoepy  of  it  is  Zlatoust  (see 
Map  of  the  Environs,  Rose,  vol.  ii.  pi.  5.). 
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THE  URENGA  AND  ADJACENT  HILLS. 


Having  ascended  the  Taganai,  we  found  it  to  be  composed  of  quartz  rock,  evi- 
dently of  metamorphic  origin,  for  in  some  parts  the  stone  is  seen  to  pass  through 
distinctly  stratified  beds  into  grit  and  conglomerate,  whilst  in  others  it  is  so  highly 
crystalline  as  even  to  assume  the  characters  of  avanturine.  Rising  up  from  amidst 
masses  of  micaceous  and  chloritic  schists,  and  surrounded  by  granitic  and  other 
igneous  rocks  which  are  laid  bare  at  lower  levels,  the  Taganai  is,  in  truth,  iden- 
tical in  structure  with  the  adjacent  Ural-tau,  ol  which  it  must  be  considered  a 
western  counterfort,  though  considerably  higher  than  the  true  watershed  ol  the 
mountains. 

The  Urenga  is  a great  crystalline  mass  of  micaceous  and  chloritic  schist,  which 
contains  dykes  and  bands  of  quartz,  and  is  traversed  at  many  points  by  greenstone 
dykes,  and  is  also,  we  believe,  metamorphic.  The  Nazimskaya-gora,  to  the  north 
of  Zlataust,  which  rises  to  near  2300  feet  above  the  sea,  may  be  considered  a 
prolongation  of  the  Urenga.  From  the  eastern  side  of  this  mountain  we  took  the 
opposite  view  of  the  Taganai,  which  thus  appears  as  a slioit  but  lofty,  isolated, 
ridge  surrounded  by  dense  woods. 

On  the  western  flank  of  the  Nazimskaya-gora  we  collected  some  beautiful  minei  als 
from  a point  of  rock  which  had  been  recently  laid  open  by  order  of  General 
Anosoff.  At  this  spot  the  matrix  is  a chlorite  schist  with  some  limestone,  pene- 
trated in  a very  irregular  manner  by  points  of  greenstone,  the  calcareous  matter 
being  usually  in  the  form  of  spar,  and  the  greater  number  of  the  simple  minerals 
being  found  between  it  and  the  face  of  the  intrusive  rock.  Among  these  minerals 
was  the  newly-discovered  repidolite,  together  with  garnets,  crystallized  talc,  &c. 
Wherever  the  rocks  are  exposed,  immediately  to  the  north  or  south  of  Zlataust,  or 
in  the  gorges  to  the  west  of  it,  they  are  seen  to  consist  either  of  amorphous  masses, 
like  those  just  mentioned,  or  of  regularly  stratified  micaceous  and  chloritic  schists 
and  quartz  rock,  with  which  are  associated  intrusive  greenstones,  often,  to  a great 
extent,  assuming  the  form  of  beds  and  dipping  with  the  strata. 

Western  Dependencies  of  the  Mountains  between  Zlataust  and  Simsk.- — Before  we 
describe  our  general  section  across  the  chain  in  the  parallel  of  Zlataust  and  Miask, 
we  beg  to  give  a brief  sketch  of  the  succession  from  the  crystalline  centre  of  which 
we  have  just  been  speaking,  to  the  western  edge  of  all  the  rocky  region  near  Simsk. 
The  crystalline  and  metamorphic  ridges  of  Taganai  and  Urenga,  with  a subsidiary 
limestone  at  Kuvashi,  are  flanked  by  a basin-shaped  mass  of  schistose  calcareous 
deposits,  of  which  the  limestone  of  Kussinsk  is  the  fullest  type.  These  we  are 


RIDGES  SOUTH-WEST  OF  ZLATAUST. 
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disposed  to  consider  of  Upper  Silurian  age,  for  reasons  which  will  be  given  in  ex- 
plaining the  transverse  section,  PL  III.  fig.  1.  The  country  which  we  would  now 
describe,  is  that  which  lies  to  the  south  and  west  of  the  Zavod  of  Satkinsk,  and 
is  made  of  various  ridges  of  palseozoic  rocks,  watered  by  the  rivers  Juriusen  or 
Yurezen  and  Sim,  and  their  affluents.  Satkinsk,  by  which  place  our  chief  section 
passes,  is  distinguished  by  its  black  dolomites  and  contiguous  greenstones ; the 
two  rocks  being  in  contact.  At  eight  versts  to  the  south  of  Satkinsk  is  Mount 
Makarofka,  composed  of  greenstone  at  its  summit,  and  flanked  by  slaty,  argil- 
laceous schists,  which  strike  about  north-north-east,  south-south-west,  or  to  the 
east  of  north1.  This  mount,  and  that  of  Ballindisha,  the  summits  of  which  consist 
of  immense  masses  of  quartz  rock,  form  a little  ridge  extending  from  north-north- 
east to  south-south- west,  and  parallel  to  a higher  ridge  on  the  west  called  Silkia, 
also  composed  of  quartz  rock ; the  valley  between  them  being  occupied  by  lime- 
stone and  iron  mines.  Still  further  to  the  south-south-west,  the  easternmost  of 
these  branches  assumes  the  name  of  the  Tchuida,  also  composed  of  quartz  rock,  as 
well  as  the  loftier  Zigalga  (see  Map,  PL  VII.),  which  runs  parallel  to  it  on  the  east. 
The  valley  between  these  ridges,  or  that  of  the  Bulanka,  which  we  traversed,  is 
made  of  clay-slate,  which  having  a north-north-easterly  strike,  has  a dip  of  35°  to 
40°  to  the  east-south-east.  With  the  expansion  of  this  valley,  an  argillaceous  and 
fissile  limestone  is  developed  (at  Perevanchina,  fifteen  versts  east  of  Yuryusensk), 
which  clearly  forms  a part  of  the  schistose  and  quartzose  rocks  in  which  it  is  inter- 
calated, and  with  whose  bearing  to  the  north-north -east  it  entirely  coincides : the 
beds  of  this  limestone  are  all  inclined  eastwards  at  various  angles  from  10°  and 
1 5°  to  near  verticality. 

Flanked  on  the  east  by  a ridge  of  slaty  schist,  the  little  town  of  Yuryusensk  is 
situated  in  a picturesque  longitudinal  valley,  ornamented,  like  all  the  Uralian 
forges,  with  a Zavod  lake,  the  north-western  banks  of  which  consist  of  abrupt 
faces  of  limestone,  in  which  we  detected  Stromatopora  concentrica,  with  Terebra- 
tulae,  in  beds  passing  downwards  into  dolomites;  the  whole  dipping  to  the  east- 
south-east,  and  therefore  under  the  more  ancient  slaty  schists  and  quartz  rocks 

' A very  productive  iron  mine  (brown  oxide  ?),  which  supplies  the  forges  of  Yuryusensk,  Simsk  and  Ust 
Kataevsk,’  occurs  at  Bakalsld.  The  mining  stuff  is  traversed  by  a highly  inclined  band  of  siliceous  grit  or 
quartz  rock  dipping  to  the  north-west,  and  the  surface  is  covered  with  clay  and  sand.  This  iron  ore  is 
probably  of  the  same  age  as  that  which  is  found  in  the  clefts  and  in  the  interstices  of  all  the  palseozoic  rocks 
on  both  flanks  of  the  chain,  and  is  evidently  an  aqueous  deposit  of  much  more  recent  date  than  the  mag- 
netic  iron  ore. 
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before  mentioned.  We  believe  that  this  slaty,  quartzose  and  occasionally  cal- 
careous series,  which  is,  in  fact,  repeated  by  upheavals  and  repetitions  to  the  very 
heart  and  highest  members  of  the  chain, — the  lofty  Iremel  itself  being  but  a meta- 
morphosed grit  and  sandstone  in  the  form  of  quartz  rock, — represents  the  great 
mass  of  the  Silurian  system,  and  chiefly  its  lower  portion. 

To  the  west,  however,  of  Yuryusensk  the  natural  features  of  the  country  change, 
the  sharp  and  arid  ridges  of  quartz  rock  and  slaty  schist  disappear,  as  well  as  the 
eruptive  rocks,  and  are  succeeded  by  limestones,  sandstones  and  shale.  The  strata 
exposed  between  Yuryusensk  and  Ust  Kataevsk,  consist  of  limestones,  both  thick, 
thin-bedded  and  concretionary,  occasionally  dolomitic,  sometimes  in  the  state  of 
marble,  of  red  as  well  as  grey  colours,  with  subordinate  grits,  conglomerates  and 
schists1.  Throughout  this  succession  of  calcareous  beds,  we  could  discover  a few 
corals  only,  but  in  a limestone  valley  at  Ust  Kataevsk  we  met  with  a Spirifer, 
identical  with  one  with  which  we  were  familiar  in  the  unquestionable  Devonian 
beds  of  Voroneje  on  the  Don  (see  p.  GO),  and  which  we  have  named  8.  Anossoji, 
in  honour  of  our  esteemed  friend  the  Director  of  the  mines  ofZlataust.  Here,  then, 
we  had  a true  horizon,  which  was  soon  shown  to  be  correct ; for  in  a few  versts  to 
the  west  of  this  spot  carboniferous  limestone  succeeds.  It  is  important  to  remark, 
that  whilst  throughout  the  whole  of  the  slaty,  quartzose  and  older  calcareous 
groups  of  which  we  have  been  speaking,  and  which  we  class  as  Silurian,  the  strata 
invariably  plunge  to  the  east  or  south  of  east  (the  younger  portion  of  these  rocks 
thus  unquestionably  dipping  under  the  more  ancient) , no  sooner  are  we  removed 
at  a certain  distance  from  the  great  convulsions  which  the  chain  has  undergone, 
than  all  such  inversion  ceases.  At  Ust  Kataevsk,  where  the  surface  is  only  gently 
undulated,  the  beds  regain,  in  fact,  their  normal  position,  and  the  Devonian  lime- 
stone, which  to  the  east  is  inverted,  dips  steadily  to  the  west-north-west,  and  is 
naturally  overlaid  by  the  carboniferous  group.  These  rocks,  whether  in  the  form 
of  limestone,  grit  or  calcareous  flagstone,  are  well  seen  at  Yakina  and  Eraol  ; the 
former  six,  the  latter  fourteen  versts  west  of  Ust  Kataevsk,  and  in  it  we  collected 
the  well-known  Productus  striatus  (Fisch.),  (P.  Valdaicus),  with  other  fossils.  In 
travelling  from  Eraol  to  Simsk,  the  road  first  passes  over  a low  hill  called  the 
Eraolski  Gora,  the  eastern  flank  of  which  is  remarkable  in  this  region,  so  void  of 
all  coarse  detritus,  by  being  covered  with  rolled  and  rounded  fragments  of  syenite, 

1 The  chief  elevation  in  this  calcareous  tract  is  called  Mount  Soliman,  the  body  or  flanks  of  which 
consist  of  limestone,  though  the  summit  is  a grit. 
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quartz  rock  and  other  crystalline  materials  derived  from  the  adjacent  hills  upon 
the  east  and  north-east.  The  summit,  however,  (a  plateau  from  whence  the  Iremel 
and  higher  mountains  of  the  chain  are  well  seen,)  is  composed  of  limestone  and 
sandstone  in  nearly  horizontal  masses,  impressions  of  Catamites  and  other  plants 
being  visible  in  the  latter.  The  Carboniferous  system  occupies,  in  fact,  a fine 
breadth  of  country  in  this  parallel,  extending  to  about  thirty  versts  west  of  the 
flourishing  Zavod  of  Simsk,  where  it  is  finally  overlapped  by  the  gypseous  red 
l'ocks  of  the  Permian  system  which  surround  the  city  of  Ufa.  Void  ol  all  traces  of 
detritus  derived  from  the  chain,  and  apparently  beyond  the  region  of  dislocation, 
Simsk  is  very  remarkable  in  exhibiting  picturesque  and  broken  masses  of  the 
carboniferous  limestone,  which  surrounding  a circular  lake,  dip  in  various  direc- 
tions. In  fact,  the  strike  in  one  point  where  we  observed  it,  is  from  west  to  east, 
or  athwart  the  direction  of  the  very  same  formation  a little  to  the  east.  Such  par- 
tial aberrations  and  eccentric  breaks  must  be  looked  for  in  the  outermost  lolds  ol 
a great  series  of  mountain  flexures,  near  their  line  of  frontier  with  another  group  of 
deposits.  By  reference  to  the  Map  it  will  be  seen,  that  Simsk  is  probably  upon 
one  of  those  flanking  lines  of  dislocation  parallel  to  that  singular  line  ol  erup- 
tion which  traversing  the  Inser  is  marked  by  a long  south-south-westerly  bend  ol 
the  Bielaya.  It  is  upon  this  latter  line  that  the  remarkable  outliers  of  carboniferous 
limestone  north  and  south  of  Sterlitamak,  before  described,  p.  130,  have  been  up- 
heaved  to  the  consideration  of  which  we  shall  hereafter  return.  Among  the  lossils 
at  Simsk  we  may  enumerate  Productus  Martini,  P.  semireticulatus  (Mart.),  Spirifer 
lineatus  (Mart.),  all  well-known  Derbyshire  and  British  species. 

General  Section  across  the  Chain  in  the  parallel  of  Zlatoust  and  Minsk.  The  co 
loured  section,  PI.  III.  fig.  1,  will  best  explain  the  highly  diversified  character  of 
this  chain,  which,  so  crystalline  in  its  central  parts,  tells  off  in  a remarkably  clear 
manner  on  its  western  flank  the  original  nature  of  those  paleozoic  deposits  which 
have  been  sufficiently  removed  from  the  great  centre  of  mineralization.  On  this  oc- 
casion, reversing  the  method  employed  in  explaining  the  succession  from  Zlataust 
to  Simsk,  we  will  describe  the  deposits  as  they  succeed  each  other  from  the  low 
country  on  the  west,  across  the  mountains  to  the  low  plateaux  of  Siberia  on  the  east. 

On  the  banks  of  the  little  river  Riga  (an  affluent  of  the  Ai)  sandstones  and  grits 
occupy  the  low  country,  and  constitute,  as  at  Artinsk  and  other  places  where  we 
have  before  described  them,  a wide  trough  in  the  carboniferous  limestone  on  which 
thev  repose  (see  Map).  To  the  west  they  are  succeeded  by  true  carboniferous 
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limestone  with  its  usual  fossils,  that  rising  out  from  beneath  them  is  itself  under- 
laid by  calcareous  and  quartzose  masses  which,  as  developed  at  Alina,  we  believe 
to  be  of  Devonian  age.  The  next  group,  extending  from  thence  to  Pristan,  is 
unquestionably  Upper  Silurian,  for  we  found  in  it  Pentamerus  Bashkiricus,  Favosites 
Gothlandica,  and  Stromatopora  concentrica.  To  the  east  of  Pristan,  a great  convo- 
lution is  followed  by  a break,  and  schistose  and  quartzose  rocks  with  some  green- 
stone are  thrown  over  with  a reversed  dip.  We  consider  these  rocks,  extending 
from  Silkia  to  Satkinsk,  to  be  Lower  Silurian,  because  although  we  did  not  detect 
in  them  any  characteristic  organic  remains,  they  possess  the  original  elements  of 
rocks  of  that  age  and  contain  at  intervals  courses  of  limestone,  as  already  explained 
in  the  traverse  to  Yuryusensk.  Knowing,  as  we  do,  from  the  sections  of  the  Arctic 
Ural,  that  unquestionable  Lower  Silurian  rocks  exist  in  this  chain,  it  is  a fair 
inference  that  these  quartzose  and  schistose  grauwackes,  which  here  succeed  to 
true  Upper  Silurian,  are  also  of  that  older  age.  In  continuing  the  section,  to 
Satkinsk  and  to  the  east  of  it,  we  find  that  the  rocks  in  question  are  there  over- 
laid by  copious  calcareous  masses,  often  in  the  form  of  black  dolomite,  which  lie 
in  a trough,  associated  with  much  greenstone  and  trap.  Near  the  eastern  limit  of 
this  trough  is  the  Zavod  of  Kussinsk,  where  crystals  of  talc  abound  in  the  schist, 
and  thus  indicate  an  approach  to  the  zone  of  high  metamorphism. 

The  banks  of  the  Ai,  however,  near  this  place  expose  fine  cliffs  of  limestone, 
which,  though  we  could  discern  nothing  but  Encrinites  in  them,  we  suspect  to  be 
of  Upper  Silurian  age.  The  lower  beds  are  thin  flagstones,  the  middle  beds  are 
thick,  exhibiting  a singular  concretionary  structure  and  remarkable  undulations  in 
the  joints ; whilst  rounded  elliptical  forms,  as  if  derived  from  large  obliterated 
fossils,  Pentameri'?,  protrude  at  intervals  from  the  surface.  The  uppermost  beds  are 
thin-bedded  like  the  lower,  of  red,  green  and  yellow  colours,  and  have  a hard  schis- 
tose aspect.  The  associated  shales  are  changed  into  finely  laminated,  hard  argillo- 
calcareous  schists,  which  are  occasionally  welded  together  into  compact  rocks,  with 
gaping  breaks  transverse  to  the  lamination,  the  whole  formation  having  a strongly 
altered  aspect. 

These  rocks  constitute  the  external  fringe  of  the  still  more  highly  metamor- 
phosed masses,  which  occupying  all  the  region  around  Zlataust,  have  before  been 
alluded  to.  Between  the  Zavods  of  Kussinsk  and  Zlataust,  other  bands  of  altered 
limestone  with  quartzose  grits  occur  at  Kuvashi,  associated  with  greenstone  and 
micaceous  schist,  which  has  been  converted  into  Lydian  stone.  As  in  many  other 
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places,  both  on  the  east  and  west  flank  of  the  chain,  the  strata  are  here  inverted, 
and,  instead  of  dipping  away  from  the  geographical  crest,  plunge  directly  under  it, 
the  inclination  of  the  limestones  near  Kussinsk,  in  like  manner  with  those  of  Yuryu- 
sensk  (p.  430),  being  from  30°  to  45°  to  the  east  and  south-east. 

By  following  the  older  palaeozoic  rocks  from  their  external  zone,  as  they  fold 
over  in  the  saddles  and  troughs  described  in  this  section,  to  the  environs  of  Zla- 
taust,  we  see  how  they  become  more  and  more  crystalline  and  dislocated  as  they 
approach  the  axis  of  the  chain.  The  crystalline  and  mineralized  axis  is  of  con- 
siderable breadth  in  this  parallel,  and  may  he  said  to  extend  from  some  versts  west 
of  Zlata ust,  to  the  eastern  flank  of  the  Ilmen  Hills  beyond  Miask.  Let  us  there- 
fore continue  the  section  across  it  (PI.  III.  f.  1 .) 

The  ridges  of  the  hill  called  Kossatur,  immediately  to  the  east  of  Zlataixst, 
consist  of  mica  schist,  with  garnets,  and  here,  as  atTurinsk  near  Bogoslofsk,  these 
crystals  appear  in  strata  which  have  been  penetrated  by  greenstone  and  trapptean 
rocks.  These  beds  also  dip  to  the  south-east,  and  pass  upwards  into  quartz  rock. 
In  fact,  we  have  in  this  last  phsenomenon,  though  in  the  valley  and  in  miniature, 
exactly  what  we  had  found  to  be  the  succession  upon  a large  scale  in  the  Taganai. 
Having  traversed  the  marshy  valley  of  the  streamlet  Jesma,  the  micaceous  and 
quartzose  rocks  reappear  in  little  hummocks  (Tismiinski),  the  depressions  in  which 
are  filled  with  ores  of  iron.  On  the  banks  of  a little  stream  called  Tchornaya  (Black- 
water),  coarse-grained  granite  with  occasional  beryl  appears.  Near  this  point, 
where  the  ascent  of  the  Ural-tau  commences,  a thin-bedded  sandy  limestone  occurs, 
dipping  slightly  to  the  west.  This  rock,  from  its  structure  evidently  of  palaeozoic 
age,  presents  a singular  lithological  aspect,  in  having  its  laminae  transfused  with 
hornblende.  Micaceous  schist,  with  great  bands  of  quartz  rock,  rises  out  from  the 
flank  of  this  limestone,  and  constitutes  the  crest  or  watershed  called  the  Ural-tau. 
If  the  traveller  does  not  quit  the  road,  which  naturally  passes  in  one  of  the  depres- 
sions, little  exceeding  900  feet  above  the  lake  of  Miask,  he  can  scarcely  form  any 
conception  of  the  true  nature  of  the  ridge,  but  guided  by  General  Anosoff  and 
Major  Lissenko,  we  ascended  the  jagged  peaks  in  the  forest  (GOO  to  /00  feet  higher), 
which  lie  a short  distance  to  the  north  of  the  road.  The  very  form  of  these  rocks, 
as  represented  in  the  drawing,  facing  the  title-page  of  this  work,  might  lead  to  the 
belief,  that  they  are  simply  vertical  or  highly  inclined  stiata  in  a very  metamorphic 
condition,  and  on  examining  them  such  proved  to  be  the  case.  Immense  heaps  of 
debris  of  jointed  quartz  rock,  necessarily  presenting  sharp  angles  and  edges,  form 
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a long,  rugged  talus.  In  these  the  original  structure  of  sandstone,  grit,  and  even 
conglomerate,  is  clearly  discernible,  though  the  whole  mass  has  been  transformed 
from  its  original  condition  into  crystalline  quartz  rock,  of  whitish  and  pink 
colours,  occasionally,  indeed,  with  flakes  of  mica,  and  passing  into  the  rock  called 
avanturine1.  In  other  masses  the  forms,  and  even  colours  of  the  pebbles  and 
coarser  grains  of  sand  are  quite  visible,  as  well  as  the  planes  and  joints  ot  the  beds. 
Some  fine  serrated  masses  of  this  rock,  which  have  resisted  atmospheric  degrada- 
tion, are  still  in  situ,  and  constitute  the  peak  (Uralskaya  sopka)  represented  in  the 
drawing  which  forms  the  frontispiece2.  The  openings  between  these  masses 
frequently  indicate  the  faces  of  the  beds,  which  here,  as  in  the  Taganai,  are  very 
highly  inclined  (70°  to  80°),  and  produce  a broken  and  serrated  outline. 

In  descending  from  the  Ural-tau  to  the  drainage  of  the  Miass,  bosses  of  red- 
coloured  granite  are  soon  seen  protruding,  occasionally  in  veins,  through  the  adja- 
cent mica  schist,  and  extending  to  the  village  of  Syrostan.  The  highly  altered 
condition  of  the  rocks  which  form  the  Ural-tau  is  therefore  well  explained , loi 
they  are,  in  truth,  encased  like  a wedge  between  two  zones  of  plutonic  eiuption, 
and  the  very  peaks  of  the  watershed  are  seen  to  be  merely  metamorphosed  grit 
and  conglomerate.  At  the  village  of  Syrostan  an  intrusive  junction  is  observed 
between  the  granite  and  mica  schist,  where  the  latter  rock,  usually  finely  lami- 
nated, is  more  massive  and  compact  as  it  approaches  the  point  of  contact.  The 
mica  schist  is  succeeded  by  limestone,  which  followed  on  its  strike  a little  to  the 
north  of  this  spot,  is,  as  before  said,  a highly  saccharoid  and  white  marble,  con- 
taining Encrinites,  and  thus  we  get  another  independent  proof  of  the  sedimentary 
origin  of  all  these  stratified  masses.  From  this  point  to  Miask,  the  tract  may  be 
termed  the  metalliferous  or  auriferous  zone.  It  is  made  up,  as  will  be  seen  by 
reference  to  the  coloured  section,  of  much  serpentine  with  hornblende  slates  and 


i The  Siberian  variety  of  avanturine  had  never  been  seen  in  England  in  a great  polished  mass,  until 
His  Imperial  Majesty  presented  a magnificent  vase  of  it  to  Mr.  Murchison.  That  beautiful  ornament, 
and  the  porphyry  column  on  which  it  stands,  were  extracted  from  the  hills  of  Bieloretsk  and  Korgon,  a 
dependence  of  the  Altai  Mountains.  They  were  polished  at  the  Siberian  works  of  Kolyvan,  in  the 
distant  Government  of  Tomsk. 

* When  the  Grand  Duke  Alexander,  the  heir  to  the  crown  of  all  the  Itussias,  visited  this  part  of  the 
Ural,  His  Imperial  Highness  attained  the  summit  of  these  peaks,  about  2o00  feet  above  the  sea,  the  last 
500  or  600  feet  being  very  difficult  of  access.  We  followed  his  example,  and  with  one  foot  dangling  in 
Asia  and  the  other  in  Europe,  sang  the  national  anthem,  of  “ Long  live  the  Emperor”  (see  Lithograph 
opposite  Title-page,  and  the  inscription  on  the  summit,  which  records  the  Imperial  visit). 
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chloritic  quartzose  schists.  At  the  spot  called  Listvenaya-gora,  or  the  Larch  Hill, 
limestone  occurs  in  a brecciated  condition,  associated  with  chlorite  schist,  and 


pierced  by  points  of  greenstone,  the  upland  depressions  being  filled  with  local 
detritus  from  which  gold  has  been  extracted.  Then  follow  argillaceous  schists,  in 
which  are  auriferous  quartzose  veins'.  The  remainder  of  the  section  to  Mi  ask 
exhibits  a highly  broken  series  ; a mass  of  thin-bedded  limestone  being  thrown  up 
at  one  point  by  a fault  against  mica  schist;  at  another  place,  a peculiar  garnet 
rock  enveloped  in  serpentine,  has  been  termed  by  M.  Rose  “ Dichter  or  Derben 
granat,”  or  compact  garnet.  M.  G.  Rose  has  given  a woodcut  representing  this 
rock  as  being  inclosed  between  wTalls  of  serpentine  \ The  serpentine  of  this  spot, 
which,  according  to  that  author,  contains  diallage,  appeared  to  us  to  act  the 
part  of  an  eruptive  rock,  and  to  have  caught  up  a mass  of  grauwacke,  which  is 
highly  mineralized  ; in  short,  the  compact  garnet  rock  of  Rose,  which  he  has  so 
accurately  analysed,  appeared  to  us  to  be  nothing  more  than  a crystallized  sedi- 
mentary mass.  Among  the  less  altered  strata  which  follow  are  conglomerate 
and  grauwacke  schist,  with  an  imperfect  slaty  cleavage,  dipping  sharp  to  the  east, 
and  these  are  succeeded  by  greenstone  and  serpentine,  the  latter  inclosing  a mass 
of  that  peculiar  rock  the  Listvanite  of  Rose,  which,  with  its  flakes  of  talc  and  dis- 


seminated iron,  may  be  considered  a sort  of  dolomite. 

Flanked  on  the  west  by  a valley  of  argillaceous  schist  with  quartz  veins,  in  which 
the  river  Miass  flows,  the  tract  immediately  to  the  east  of  the  Zavod  of  Miask  is 
chiefly  remarkable,  in  exposing  the  granitiform  ridges  constituting  the  little  and 
great  Ilmen  hills,  which  inclose  a small  lake.  By  the  ordinary  observer,  the  chief 
rock  on  the  western  flank  of  these  hills  would  be  pronounced  gneissose  or  flag- 
like granite,  resembling  varieties  of  which  we  have  previously  spoken.  In  the 
upper  and  southern  suburbs  of  the  Zavod,  the  rock  appeared  to  us  to  dip  at  a 
moderate  angle  from  the  side  of  the  hill,  and  to  be  affected  by  regular  joints,  similar, 
in  short,  to  that  which  we  have  mentioned  at  Kanevsk  and  Ekaterinburg.  Baron 
Humboldt  has  very  clearly  pointed  out  the  distinctions  between  stratified  gra- 
nites (of  Siberia  and  South  America)  and  gneiss ; for  though  the  former,  often 
sloping  down  declivities,  are  regularly  stratified,  in  beds  of  equable  thickness,  just 
like  those  of  any  sedimentary  deposit,  the  great  traveller  has  convinced  himself  that 


1 These  veins  of  gold  « in  situ ” were  formerly  worked,  but  have  been  abandoned  ; all  the  gold  now 
produced  in  the  environs  of  Miask  being  extracted  from  superficial  detritus  (see  next  Chapter). 

7 Reise,  vol.  ii.  p.  99, 
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the  ph8enomenon  is  due  to  the  manner  in  which  the  igneous  matter  flowed,  cooled 
and  became  solidified1.  Whatever,  therefore,  may  be  the  mineral  distinctions  in  the 
granitiform  rocks  which  compose  the  western  slopes  of  the  Ilmen  Hills  near  Miask, 
and  however  much  they  may  have  a stratified  character,  we  believe  that  they  are  all 
of  igneous  origin.  But  why  should  we  not  meet  with  granite  as  regularly  strati- 
fied as  the  greenstone  and  basalt  of  former  epochs,  or  as  the  lava  of  modern  times, 
all  of  which  are  common  phenomena?  In  illustrating  the  borders  of  England  and 
Wales,  or  the  region  of  Siluria,  we  have,  indeed,  ourselves  described  several  tracts 
(Llandrindod  in  Radnorshire,  and  Shelve  in  Shropshire,  &c.)  where  thin-bedded 
crystalline  rocks,  having  a true  igneous  matrix,  not  only  alternate  conformably 
with  ordinary  sedimentary  strata,  but  have  even  enveloped  the  marine  remains  of 
the  period 2.  The  largest  portion  of  North  Wales,  as  Professor  Sedgwick  has  so  w^ell 
shown3 4,  is,  indeed,  made  up  of  such  alternations,  on  a very  grand  scale,  of  Lower 
Silurian  strata  with  porphyries.  Beds  similar  to  the  “ schaalstein  ” of  the  Lahn 
in  Nassau,  which  prevail  in  several  places  along  the  eastern  flank  of  the  Ural,  are, 
in  fact,  but  one  of  the  terms  in  a series  of  igneously-formed  strata,  which  are  linked 
on  to  sedimentary  deposits,  whilst  their  opposite  extreme  is  developed  in  the  flaglike 
granites  and  syenites  of  which  wre  are  here  speaking.  These  rocks  are  succeeded 
on  the  east  by  great  masses  of  granite,  which  have  usurped  so  large  a portion  of  the 
surface  in  the  adjacent  parts  of  Siberia,  and  of  whose  extension  to  the  south  we 
shall  speak  hereafter. 

e do  not  piofess  to  entei  upon  a description  of  the  many  beautiful  and  curious 
minerals,  now  well-known  to  collectors,  which  have  been  obtained  from  these  hills 
of  Miask,  but  referring  to  the  work  of  M.  G.  Rose,  we  will  merely  announce,  that 
all  the  finest  of  these  (zircon,  black  mica  in  large  plates,  green  felspar  in  enor- 
mous crystals,  albite,  elaolite,  sodalite,  cancrinite,  apatite,  ilmenite,  titanium  of 
iron,  pyrochlore,  hornblende,  beryl,  topaz,  garnet,  &c.)  are  found  either  in  beds, 
veins,  or  nests  of  the  granitic  ridge  of  the  Ilmen.  Masses  of  the  rock  with  which 
some  of  the  above  minerals  were  associated,  and  which  dip  south-west  from  the 
sides  of  the  greater  Ilmen,  and  which  appeared  to  us  nothing  more  than  flaglike 

1 See  Humboldt’s  description  of  these  granites,  Asie  Centrale,  vol.  i.  p.  295  et  seq.,  and  Relat.  Histo- 

rique,  t.  xi.  pp.58,  84,  99  and  405  ; t.  iii.  p.  250.  Dr.  M'Oulloch  has  also  described  certain  granites  of 
Aberdeenshire  as  apparently  stratified,  though  he  viewed  them  only  as  “ examples  of  laminar  disposition.” 

(Syst.  of  Geo!.,  vol.  ii.  p.  94.) 

4 Silurian  System,  pp.  269,  325  et  seq.  3 Proc.  Geol.  Soe.,  vol.  iii. 
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stratified  granite,  forming  the  external  coating  of  the  hill,  have,  under  the  critical 
examination  of  M.  Rose,  been  distinguished  by  the  new  name  of  “ miascite,  —a 
rock  in  which,  in  addition  to  white  felspar  and  black  mica,  the  place  of  the  quartz 
is  taken  by  “ elaolite',”  a mineral  having  a strong  resemblance  to  quartz.  All 
these  rocks,  which  show  passages  from  granite  to  syenite,  and  the  “ weisstein  of 
the  Germans,  are,  we  repeat,  to  be  considered  of  plutonic  origin  ; and  of  this,  indeed, 
M.  Rose  has  afforded  an  independent  proof,  by  showing  that  a mass  of  highly 
altered,  granular  limestone  is  singularly  caught  up  and  enveloped  by  them,  on 
the  summit  of  the  Ilmen  ridge,  and  is  impregnated  with  apatite  and  other  simple 
minerals1 2. 

Eastern  Flanks  of  the  Ural  between  Miask  and  Verch-Uralsk.— Included  between 
the  granitic  and  eruptive  zone  of  the  Ilmen  Hills  on  the  east,  and  the  chief  lidge  or 
Ural-tau  on  the  west,  is  included  the  prolongation  of  that  metalliferous  zone  which 
has  been  just  partially  alluded  to.  rl  his  tract,  watered  by  the  i iver  Miass,  as  it  flows 
from  south  to  north,  is  an  undulating  broad  valley  of  rich  pasture  land,  diversified 
on  its  western  flank  by  the  granitic  hills  of  Tcliaskofski,  a southern  embankment  of 
the  Ilmen  Hills,  and  on  the  west  by  the  eruptive  greenstones,  greenstone  porphyries 
and  serpentine  which  have  burst  through  the  schists  and  other  stratified  deposits. 
It  is  very  metalliferous,  particularly  on  its  western  and  southern  portions,  which 
we  shall  afterwards  describe,  in  reference  to  its  alluvial  and  auriferous  detritus. 
In  the  mean  time  we  shall  merely  state,  that  at  seven  versts  to  the  south  of  Miask 
we  met  with  a hard  Encrinite  limestone,  on  the  banks  of  the  stream,  in  which  it  was 


difficult  to  discover  a persistent  strike,  though  the  beds  upon  the  whole,  range 
from  north  to  south.  At  this  spot,  the  eruptive  rocks  being  less  protruded,  the 
fossiliferous  limestone  occupies  a broader  oasis  than  usual  in  the  Soutl 
in  following  the  river  towards  its  sources,  the  calcareous  matter  disappears,  and  the 
surface  is  for  the  most  part  re-occupied  by  various  igneous  rocks,  which  use  up  in 
conical  forms  around  the  lake  Aushkul.  The  opposite  sketch  is  offered  to  convey 
an  idea  of  the  prevailing  forms  of  the  ground  in  the  rich  metalliferous  tract  around 
this  lake.  The  rock  in  the  foreground,  on  which  we  stood,  is  a compound  of 
diallage  and  serpentine,  and  is  to  some  extent  magnetic  ; the  most  striking  of  the 
conical  mounts  on  the  hill  of  Aushkul  (or  holy  mount  of  the  Bashkirs)  , which  rises 
to  about  800  English  feet  above  the  lake3,  being  composed,  together  with  the  lesser 


1 Rose,  Reise  nach  dem  Ural,  pp.  17,  98. 


* Rose,  vol.  ii.  p.  69  et  seq. 


1 Kupffer,  Voyage  dans  l’Oural. 
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conical  hills  between  it  and  the  adjacent  village,  of  similar  eruptive  serpentinous 
masses,  with  greenstone,  porphyry,  &c.  The  wooded  ridge  seen  beyond  the  coni- 
cal hills  is  called  Narili,  and  the  Ui-tash  in  the  distance  is  a part  of  the  Ural-tau, 
or  watershed  of  the  chain1. 

Referring  to  M.  Rose  for  a copious  detail  of  all  the  varieties  of  rocks  and  minerals 
of  this  neighbourhood,  in  which  copper  as  well  as  gold  mines  abound,  we  merely 
dwell  upon  the  facts,  that  here,  as  in  all  the  other  Uralian  tracts  on  the  eastern  side 
of  the  mountain  axis,  serpentinous  rocks  abound  and  are  associated  with  limestone, 
usually  in  a highly  altered  state,  though  occasionally  containing  Encrinites  ; that 
red  and  other  coloured  jaspers  occur,  in  contact  with  the  bands  of  greenstone  por- 
phyry , together  with  a sort  of  slaty  calcareous  conglomerate,  penetrated  by  augite 
crystals ; and  that  whilst  such  phenomena  with  veins  and  masses  of  copper  ore 
and  auriferous  alluvia  are  abundant,  the  eastern  granitic  ridges  extending  from  the 
Ilmen,  also  contain  bands  of  limestone,  associated  with  micaceous  and  chloritic 
schists,  copper  ores  and  numerous  simple  minerals. 

From  these  facts  we  infer,  that  the  whole  of  this  part  of  the  country  originally 
consisted  of  a series  of  sedimentary  schists,  limestones,  sandstones  and  conglome- 
rates, which  by  the  linear  outburst  of  varied  eruptive  matter,  have  been  left  in  their 
present  highly  mineralized  condition*. 

Quitting  for  the  present  the  beautiful  valleys  about  the  lake  Aushkul,  as  rich  in 
vegetable  as  in  auriferous  soil,  the  reader  must  now  accompany  us  over  verdant 
tracts,  across  the  Kumatch  and  a few  other  trappsean  ridges,  which  alternate  with 
altered  schists,  toKashaievo,  on  the  outer  flank  of  the  chain,  and  thence  traversing 
the  great  road  from  Miask  to  Verch-Uralsk,  pass  into  another  golden  valley,  or  that 
of  Cossatclii-datchi. 

Cossatchi-  or  Kazatchi-datchi  (the  Cossack-ground). — At  this  spot  we  were  already 
as  the  name  implies,  on  that  frontier  of  Russia  which  is  bounded  by  the  wild 
Kirghis,  against  whom  outposts  or  forts  occupied  by  Cossacks  were  established, 

1 See  detailed  map  of  this  tract.  Rose,  vol.  ii.  Tab.  V. 

* Among  the  mineral  substances  which  occur,  we  must,  however,  say  a word  upon  the  chromate  of 
iron,  which,  according  to  M.  Rose  and  M.  Kupffer,  is  sometimes  found  in  serpentine  associated  with  mag- 
netic iron.  We  did  not  visit  the  mines  of  chromate  of  iron,  but  they  are  said  to  be  so  prolific,  parti- 
cularly at  one  spot  dependent  on  the  Polalcofsk  Zavod,  and  on  the  eastern  slope  of  the  Ural-tau,  that 
not  less  than  20,000  poods,  as  we  were  informed,  had  been  annually  transported  to  Moscow.  The  use 
of  this  substance  in  manufactures  is  well  known,  and  a manufacturer  of  Manchester  has  recently  been 
induced  to  import  the  Uralian  chromate,  in  consequence  of  a notice  of  its  occurrence  made  by  Mr  Mur- 
chison during  the  meeting  of  the  British  Association  held  at  that  town  in  1842. 
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before  the  line  was  extended  southwards  and  eastwards,  as  at  the  present  day1.  It, 
whilst  in  the  heart  of  the  metamorphic  rocks  of  the  Ural,  we  could  recognise  but 
feeble  indications  of  animal  forms  in  strata  which  once  must  have  been  charged 
with  them,  we  rejoiced,  on  arriving  in  this  little  eastern  tract,  to  find  that  it  was 
one  of  the  very  richest  of  the  palaeozoic  oases  which  had  been  spared  from  the 
devastation  of  ancient  geological  records,  caused  by  the  numerous  outbursts  ot 
igneous  matter  in  these  regions.  Even  here,  indeed,  the  little  “ preserve”  we 
are  about  to  describe,  is  absolutely  surrounded  by  eruptive  rocks.  On  the  west 
rises  a sharp  ridge  of  greenstone,  serpentine,  &c.,  which  may  be  considered  a 
southern  prolongation  of  the  Kumatsh,  which  extends  north-eastwards  to  Miask, 
whilst  on  the  east  are  rounded  trappsean  hills  of  compact  felspar  rock.  Near  to  the 
lormer  is  a lower  hill  called  Serbaifsk,  composed  of  schist  with  quartz  veins,  and 
below  it,  under  the  streamlet  Schertim,  are  established  works  for  gold  washings,  ot 
which  hereafter.  For  a few  hundred  paces  to  the  east  of  this  establishment  is  an 
alluvial  plain  in  which  the  Schertim  wanders,  whence  a mass  ol  highly  inclined  stra- 
tified rock  protrudes,  which  on  its  western  face,  or  towards  the  point  of  disturbance, 
is  of  a schistose,  chloritic  character,  much  impregnated  with  hornblende,  and  towards 
the  east  becomes  calcareous,  and  is  then  undistinguish  able  from  a true  schaalstein. 
In  this  rock  we  did  not,  in  our  hasty  visit,  succeed  in  discovering  organic  remains  ; 
but  we  consider  it  of  Devonian  age,  because  it  is  immediately  flanked  and  overlaid 
by  limestone,  loaded  with  carboniferous  fossils.  This  limestone  occupies  a plateau 
slightly  raised  above  the  adjacent  brook,  of  perhaps  about  100  acres  in  area,  the 
surface  of  which,  covered  by  a very  scanty  herbage,  exhibits  the  limestone  in  a 
multitude  of  little  hummocks,  whose  outline  may  be  compared  to  that  ol  a troubled 
sea,  as  represented  in  this  woodcut. 


Trapp  scan  Hills. 


Hillocks  of  carboniferous  limestone. 


1 Cossatch.-datchi  is  on  the  old  line  or  frontier  of  the  Kirghis,  which  passed  thence  along  the  Ural  to 
Orsk.  The  new  Cossack  line  is  much  advanced,  and  passes  from  Troitsk  direct  across  the  steppes  to 
Orsk  (see  Map). 
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The  geological  observer,  who  casts  his  eye  around  and  sees  that  the  limestone 
is  surrounded  by  eruptive  rocks,  would  have  little  hesitation  in  supposing,  that 
these  included  masses  also  owed  their  peculiar  form  to  some  plutonic  influence ; 
so  completely  do  the  calcareous  protuberances  resemble  in  outline  the  igneous 
“hornitos”  of  Jorullo  in  Mexico,  described  by  Humboldt.  Though  all  composed 
of  limestone  of  a greyish-white  colour,  these  calcareous  hummocks,  when  ex- 
amined, convince  the  geologist  that  they  have  been  thrown  into  their  present 
outline,  by  heat  and  gaseous  vapours  which  formerly  struggled  for  expansion;  since 
not  only  are  nearly  all  traces  of  bedding  obliterated,  but  the  rock  is  rendered 
highly  fetid  and  sub-saccharoid,  and  breaks  for  the  most  part  upon  the  slightest 
application  of  the  hammer.  We  believe  that,  in  this  case,  the  metamorphic  action 
has  been  exactly  of  that  degree  of  intensity,  which  in  rendering  the  limestone  as 
pulverulent  as  sugar,  has  left  the  fossilized  organic  remains  comparatively  so  un- 
injured, that  they  easily  drop  out  from  the  ambient  matter. 

On  referring  to  the  Third  Part  of  this  work  it  will  be  seen,  to  how  great  an  ex- 
tent our  palaeozoic  collection  of  the  Ural  has  been  enriched  from  this  locality, 
which  afforded  us  not  only  some  new  forms,  but  also  many  of  the  most  charac- 
teristic species  of  the  carboniferous  limestone  of  the  Valdai  hills,  Belgium,  France 
and  the  British  Isles.  Among  these  we  may  specially  enumerate — 

'1  erebratula  sacculus  (var.  hastata ) (Sow.),  T.  pugnus  (Sow.),  T.  pleuroclon,  T.  rhomboidea  (Pliill.),  T.fusi- 
formis  (nob.),  Spirifcr  striatus  (Sow.),  S.  ylaber  (Sow.),  S,  crassus  (De  Kon.),  Orthis  Michelini  (Ter. 
Lev.),  Product m Vuldakus  (nob.),  or  P.  striatus  (Fisch.),  P.  Martini  (Sow.),  P.  semireticulatus  (an- 
tiquatus),  P.  Scoticus  (Sow.),  P.punctatus  (Sow.),  P.fimbriatus  (Sow.),  Cardium  Uralicum  (nob.). 
Area  arguta  (Phill.),  A,  Lacordairiam  (DeKon.),  Cypricardia  rlinmbea  (Phil!.),  Edmondia  Uuioniformu 
( Isocardia , Phill.),  Cardiomorpha  sulcata  (De  Kon.),  Peeten  cllipticus  (Phill.),  Pleurotomaria  striata 
(Sow.),  P.  Yvanii  ( Trochus , Lev.),  Buccinum  acutum  (Sow.),  Euomphalus  cequalis  (Planorbis,  Sow.), 
E.  labulatus,  Bdlerophon  hiulcus  (Mart.),  B.  dccussatus  (Flem.),  Nautilus  bicarinatus  (De  Kon.),  N. 
cyclostomus  (Phill.),  N.  clitellarius  (Sow.),  N.  Tcheffkini  (nob.),  Cyrtoceratites  novm-angulatus  (nob.), 
Orthoceratites  calamus  (De  Kon.),  Gonia/ites  diadema  (Goldf.),  G.  vyclulobus  (Phill.),  G.  Barbottanus 
(nob.),  G.  Marianus  (nob.),  Asaphus  gcmmiliferus  (Phill.). 

Even  in  this  convulsed  region,  we  fancied  we  could  distinguish  the  portion  of  these 
limestones  which  was  the  oldest,  from  that  which  succeeded  it ; for  near  the  junc- 
tion with  the  bedded  schaalstein,  evidently  of  high  antiquity,  we  found  at  the  point 
marked  p in  the  preceding  woodcut,  the  large  form  of  Productus  Valdaicus  or  P. 
striatus  (Fisch.),  which,  as  before  shown,  characterizes  the  lowest  band  of  the  for- 
mation in  Russia ; whilst  at  the  point  q we  collected  many  Goniatites  and  other 
species  which  pertain  to  higher  members. 
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Those  alone  who  have  the  same  respect  for  a true  characteristic  fossil  as  our- 
selves, can  imagine  the  feelings  of  delight  with  which  we  here  found  congregated 
in  one  natural  Siberian  storehouse,  so  great  a number  of  shells,  some  of  which  we 
could  not  distinguish  from  well-known  forms  of  the  mountain  limestone  of  York- 
shire, Westmoreland  and  Derbyshire,  nor  others  from  species  which  are  abundant 
in  the  same  formation  in  Belgium  and  France  ! — a striking  proof,  surely,  of  the 
wide  range  of  similar  influences  and  conditions  under  which  the  creatures  ot  the 
palaeozoic  sera  were  brought  into  existence. 

The  fossils  of  Cossatchi-datchi  must,  therefore,  be  considered  as  geological  medals 
of  high  price,  in  a country  throughout  which  their  traces  are  so  much  effaced1. 
Without  this  discovery,  we  could  scarcely  have  ventured  to  affirm,  that  many 
other  adjacent  masses  of  crystalline  limestone,  immersed  among  the  granites  and 
trappaean  rocks  of  these  mountains,  belonged  to  similar  or  conterminous  deposits. 
We  shall  presently  see,  that  strata  of  like  age  are  prolonged  far  to  the  south  in  the 
steppes  of  the  Kirghis,  where  they  are  still  more  enveloped  by  granitic  and  other 
igneous  rocks. 

Eastern  Region  between  the  Ural  and  Troitslc. — In  receding  further  from  the  Ural 
chain  to  the  south  of  Miask,  and  in  the  parallel  of  Cossatchi-datchi,  the  traveller 
who  quits  the  trappsean  hills  which  surround  the  last-mentione  dcalcareous  tract, 
finds  himself  in  a low  undulating  country  composed  of  granite,  which  partially 
covered  by  black  earth,  rises  to  the  surface  in  numerous  knolls,  and  is  well-ex- 
posed on  the  banks  of  the  Ui,  near  the  small  town  of  Uvelsk.  This  granite,  which 
is  large-grained  and  of  a reddish  tint,  constitutes,  in  truth,  a granitic  steppe  per- 
fectly destitute  of  wood,  over  which  we  travelled  towards  Troitsk.  The  lithological 
character  of  the  subsoil  of  this  steppe,  for  a considei'able  breadth,  is  only  diversified 
by  patches  of  white  granular  marble  or  limestone,  which,  though  much  altered, 
still  exhibits  a flaglike  structure,  and  a strike  from  north- north-west  to  south -south- 
east, to  which,  indeed,  the  contiguous  ridges  of  granite  also  conform.  This  direc- 
tion, though  divergent  from  that  of  the  chief  adjacent  chain,  is  only  to  be  con- 
sidered as  one  of  those  local  aberrations  from  the  meridian  strike  which  occur  at 
intervals  on  both  flanks  of  the  Ural.  At  two  or  three  versts  to  the  south-east  of 
a village  called  Kossobrodskaya,  a low  narrow  ridge  of  regularly  bedded,  sandy 

1 We  owe  great  obligations  to  M.  Barbot  de  Marni,  the  Director  of  the  gold  works  at  Cossatchi- 
datchi,  who  supplied  us  with  many  of  our  best  fossils,  and  entertained  us  with  the  real  kindness  of  all 
the  Uralian  settlers.  The  Goniatites  Barbottanus  (supra)  is  named  after  him. 
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schists,  having  in  parts  a “schaalstein”  aspect,  strikes  nearly  north  and  south,  the 
beds  of  which  are  either  vertical  or  plunge  75°  and  80°  to  the  east.  These  schists 
are,  in  parts,  almost  a hornstone,  occasionally  contain  small,  flattened  quartzose 
concretions,  and  are  again  flanked  by  an  intrusive  rock  which  we  noted  on  the  spot 
as  being  hornblendic  granite  or  syenite'. 

At  Ossipovskaya,  where  we  joined  the  high  road  from  Verch-Uralsk  to  Troitsk, 
the  banks  of  the  Ui  are  composed  of  a greenstone,  which  cuts  irregularly  through 
schistose  grauwacke,  having  nearly  a north  and  south  strike.  Nearly  destitute  of 
all  vegetation,  except  the  Artemisia  or  wormwood  (the  roots  and  leaves  of  which 
during  the  hot  summer  of  1841  were  covered  with  locusts),  the  tract  extending  to 
Troitsk  offers  very  little  interest  either  to  the  geologist  or  botanist,  the  bare  and 
wild  steppes  on  the  opposite  bank  of  the  Ui  being  alone  varied  by  a few  Kirghis 
huts.  Masses  of  limestone  do,  however,  occur  to  the  west  and  east  of  Troitsk,  in 
which  we  sought  in  vain  for  traces  of  organic  remains,  though  in  the  limestone  near 
the  town,  Colonel  Helmersen  collected  fossils  which  are  considered  to  be  of  pa- 
laeozoic age.  By  reference  to  the  eastern  end  of  the  long  transverse  section,  PI.  IV., 
the  reader  may  at  once  comprehend  the  general  nature  of  all  this  thinly-peopled, 
sterile  and  parched-up  region,  from  which  we  gladly  escaped  to  revisit  the  green 
and  gay  Ural2. 

1 In  reference  to  what  appears  in  the  text  in  this  and  the  following  page,  as  well  as  previously  (p.395), 
concerning  granite  and  syenite,  we  may  observe,  that  the  late  Dr.  MacCulloch  was  the  first  English 
author  who  drew  a geological  distinction  between  granitic  and  syenitic  rocks.  Granite  (including,  how- 
ever, a species  of  syenite)  was,  he  contended,  associated  with  the  most  ancient  crystalline  rocks,  whilst 
syenite  was  subsequent  to  and  often  incumbent  on  what  he  termed  secondary  rocks  (Geol.  Trans.  Old 
Ser.  vol.  iii.  p.  337).  More  recent  observations  have,  however,  shown,  that  true  granite  has  in  various 
countries  cut  through  palaeozoic  and  even  secondary  or  mesozoic  deposits,  and  thus  no  geological  distinc- 
tion, marking  epochs  of  eruption,  can  be  established  between  that  rock  and  syenite.  They  are,  in  truth, 
mineral  varieties  of  intrusive  masses  which  geologists  must  recognise  as  intimately  connected  in  their 
operations. 

4 Standing  out  as  the  advanced  post  of  Russia  in  this  parallel,  Troitsk,  though  having  a population  of 
5000  only,  is  a town  of  considerable  importance,  through  the  barter  and  commerce  which  is  there  carried 
on  between  Russia  and  the  Asiatic  countries  of  the  Kirghis,  Bokhara,  &c.  'Hie  large  Menovoi-dwor, 
or  Exchange,  stands  on  the  southern  or  Kirghis  side  of  the  river  Ui  and  opposite  the  town.  Four  to  five 
hundred  Bokharians,  a few  Persians,  and  not  less  than  20,000  Kirghis  are  said  to  frequent  it  annually 
with  their  various  goods.  The  Bokharians  exchange  their  strong  silk-cotton  goods  for  copper,  iron,  hard- 
ware and  money,  whilst  the  Kirghis  buy  cotton,  cloth,  &c.  Russian  goods  to  the  value  of  three  millions 
of  rubles  are  here  sold  to  people  who  traverse  deserts,  and  it  was  noted  as  a remarkable  feature  in  their 
commerce,  that  this  was  the  first  year  (1841)  in  which  no  caravan  had  been  attacked  or  pillaged  in  its 
passage  through  the  steppes. 


EASTERN  GRANITIC  STEPPES  ALL  PAL.EOZOIC  OR  ERUPTIVE. 


Regaining  the  same  parallels  of  granitic  and  schistose  rocks,  with  limestone, 
which  we  had  before  traversed,  we  thence  passed  over  granitic  zones  on  our  route 
to  Yerch-Uralsk  (see  Map,  PI.  VII.  and  Section,  PI.  IV.).  One  of  these,  lying 
to  the  east  of  Stepnaya,  rises  into  several  cheese-shaped  knolls,  not  unlike  the 
Cornish  tors,  and  on  examination  this  rock  proved  also  to  have  a laminated  struc- 
ture, somewhat  resembling  other  granites  before  described.  This  rock  is  succeeded 
on  the  west  by  micaceous  schists,  having  a north  and  south  strike.  To  the  west 
of  Stepnaya  points  of  greenstone  appear;  and  near  the  station  of  Kidysh,  slaty, 
grey  limestones,  evidently  palaeozoic,  and  probably  either  of  Devonian  or  carboni- 
ferous age  (for  they  are  quite  on  the  strike  of  Cossatchi-datchi) , having  also  a noi  th 
and  south  direction,  are  included  between  the  greenstone  on  the  east,  and  a second 
ridge  of  granite  on  the  west.  Schistose  and  talcose  strata,  with  courses  of  “ schaal- 
stein  ” and  bands  of  white  quartz  follow,  and  the  whole  of  this  stratified  series  is 
flanked  on  the  west  by  a still  more  important  ridge  of  intrusive  rocks,  which 
having  a syenitic  character  in  one  part  becomes  a true  granite  on  the  west,  as 
seen  at  the  station  of  Karagaisk. 

This  lateral  excursion  into  Siberia,  like  that  of  the  Issetz  (p.  361),  was  made  in 
order  to  ascertain,  if  these  lower  eastern  regions  differed  materially  from  the  Ural 
Mountains.  We  came  back  convinced,  that  to  whatever  extent  the  intruding  rocks 
maybe  lithologically  distinguished  from  those  in  the  crest  of  the  chain,  the  original 
fundamental  rocks  of  this  part  of  Siberia  are  members  of  the  same  palaeozoic  series 
as  those  of  the  Ural ; the  essential  difference  consisting  in  the  more  profuse  de- 
velopment of  granite  in  the  lower  than  in  the  higher  region.  In  a word,  each  of 
the  narrow  granitoid  or  trappaean  ridges  of  the  Siberian  or  Kirghis  steppes,  is  but 
a miniature  representation  of  the  Ural,  to  which  range  they  neaily  all  preserve  a 
parallelism,  accommodating  their  direction  to  each  variation  of  its  line  of  bearing. 
Though  deprived  of  organic  evidences  for  wide  distances  (and  how  are  they  to  be 
found  in  a rapid  journey?),  their  occurrence  at  Troitsk  on  the  one  hand,  and  at 
Cossatchi-datchi  on  the  other,  in  strata  which  at  both  places  are  associated  on  to 
similar  metamorphic  and  intrusive  rocks,  affords  a clear  demonstration,  that  how- 
ever we  are  incapable  of  dividing  it  into  systems,  the  original  subsoil  of  all  these 
regions  belongs  to  the  palaeozoic  sera. 

This  view  is  corroborated  bv  the  sketch  which  is  given  by  Colonel  Helmersen 
and  his  associate  Captain  Tchaikovsky,  of  the  structure  of  the  region  to  the  south 
of  that  which  has  been  just  alluded  to.  Beyond  Stepnaya,  the  granite,  which  may 
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be  considered  an  extension  of  that  of  the  Ilmen  Hills,  is  prolonged  into  the  low 
chain,  which  under  the  names  of  Djahyk  Karagai  and  Kara-Edir-tau,  runs  parallel 
to  the  Ural,  and  constitutes  a well-marked  watershed  between  the  affluents  of  the 
river  Tobol  and  those  of  the  Ural.  It  is  the  same  embranchment  which,  still 
further  to  the  south,  is  confluent  with  the  southern  extremities  of  the  axis  of  the 
Ural  Mountains.  In  this  eastern  parallel,  rocks  similar  to  those  in  the  adjacent 
and  higher  Ural  (chlorite  and  talc  schist,  quartz  rock,  clay-slate  and  limestone, 
with  hornstone,  jasper,  dolomite,  &c.)  succeed  on  either  flank  of  the  chief  axis  of 
eruption.  Again,  as  in  the  Ural,  encrinites  have  been  traced  in  the  intercalated 
limestone,  which  Colonel  Helmersen  is  even  disposed  to  consider  of  the  carboniferous 
age.  We  have  attempted  to  lay  down  the  features  of  these  wild  tracts  of  the  Kirghis 
in  a general  manner  upon  our  Map,  and  will  now  merely  say,  that  according  to 
Captain  Tchaikovsky,  the  granite,  as  at  Ekaterinburg,  is  the  youngest  of  all  the 
eruptive  rocks,  dykes  of  it  having  been  found  to  traverse  greenstone,  which,  to- 
gether with  greenstone  porphyry,  serpentine,  &c.,  are  repeated  over  and  over  amidst 
countless  bands,  which  we  can  only  consider  as  metamorphosed  palaeozoic  strata1. 

Eastern  Flank  of  the  South  Ural  between  Verch-  Uralsk  on  the  north  and  Orsk  upon 
the  south. — Before  we  describe  the  other  transverse  sections  across  the  South  Ural, 
we  beg  to  offer  a very  brief  description  of  the  geological  features  of  its  eastern  flank 
between  Verch-Uralsk  and  Orsk,  i.e.  along  the  course  of  the  river  Ural,  or  what  is 
called  the  Old  Line  of  the  Cossacks.  Of  Verch-Uralsk,  as  the  point  which  con- 
nects the  Uralian  and  Siberian  regions  (see  PI.  IV.),  we  shall  have  again  to  speak, 
when  detailing  the  great  transverse  section  from  thence  to  Sterlitamak.  Covered 
with  black  earth  and  morass,  no  rock  is  visible  near  Verch-Uralsk,  and  it  is  only 
on  advancing  from  thence  to  Spaskaya,  that  round-backed  stony  hills  set  in.  In 
one  of  these,  grey  subcrystalline  limestone  appears,  which  is  penetrated  by  green- 
stone and  porphyry,  and  near  the  upper  part  of  that  village,  a thick-bedded  lime- 
stone dips  18°  to  the  south-west2. 

The  dominant  eruptive  rock  in  this  tract  is  a red  felspathic  porphyry,  the 

' Reise  nach  dem  Ural,  und  dem  Kirgisen  Steppe,  p.  217  et  seq.  The  road  along  the  new  Russian  fron- 
tier, or  the  new  line  of  the  Cossacks,  which  passes  direct  from  Orsk  to  Troitsk,  embraces  nearly  all  this 
steppe  region,  and  traverses  the  watershed  in  question  a few  stations  to  the  north-east  of  Orsk  (see 
Map,  PI.  VI.,  in  which  we  have  inserted  the  chief  features  noticed  by  Colonel  Helmersen). 

4 We  found  a chambered  shell  in  this  rock  very  much  resembling  an  Ammonite,  but  unfortunately  it 
has  been  lost.  Whatever  this  shell  may  have  been,  we  could  not  when  on  the  spot  dissociate  the  rock 
which  contained  it  from  the  enerinite  limestone. 


KIRGHIS  FRONTIER.—  MAGNITNAYA  TO  ORSK. 


445 


prevalent  variety  of  which  is  of  a reddish  colour,  with  large  white  crystals  of  fel- 
spar, and  a little  quartz.  Another  variety,  occasionally  columnar,  like  some  of  the 
porphyries  of  the  Isle  of  Arran,  has  a dark  grey  compact  base,  with  crystals  of  light 
colour  ; and  a third  has  a light  grey  base,  with  crystals  of  pink  felspar.  As  in 
many  other  parts  of  the  world,  where  such  bosses  and  ribs  of  porphyry  are  flanked 
by  schists,  the  latter  at  the  points  of  contact  are  in  a jaspideous  condition.  A 
little  to  the  north-east  of  the  station  of  Magnitnaya,  and  on  the  opposite  hank  of 
the  river  Ural,  the  chain  is  subtended  by  a parallel  ridge  containing  magnetic  iron 
ore,  and  called  theUla  Utasse-tau,  which  is  also  associated  with  porphyry  . This 
is  the  last  hill  of  magnetic  iron  which  accompanies  the  chain  in  its  southward 
extension,  and  by  reference  to  the  Map  it  will  he  seen,  that  this  rock,  at  least  in 
mountain  masses,  is  invariably  peculiar  to  the  Asiatic  side  of  the  axis,  and  is, 
wherever  it  exists,  associated  with  porphyritic  eruptions.  At  Yangelskaya,  por- 
phyry appears  in  the  streets  of  the  village,  and  we  met  with  no  rocks  of  palaeozoic 
age,  till  we  were  half-way  between  the  station  of  Syrtinskaya  and  the  fortress  of 

Kizilsk. 

The  carboniferous  limestone  of  greyish  colour  is  there  considerably  expanded, 
and  seems  to  fold  over  subjacent  masses  of  porphyry.  In  it  we  found  Productus 
Valdaicus,  and  two  other  smaller  species,  with  Pectens,  corals  and  Encrinites. 
This  limestone  is  exposed  on  both  banks  of  the  Ural  at  Kizilsk,  where  it  has  a 
well-determined  strike  from  north -north-west  to  south-south-east,  and  dips  40  to 
the  west-south-west.  Some  of  the  underlying  beds  had  a hard  magnesian  character, 
and  a cone  of  porphyry  protrudes  on  the  left  bank  of  the  stream. 

A few  versts  to  the  south  of  Kizilsk  the  eruptive  rocks  have  somewhat  of  a 
basaltic  character,  but  M.  Rose  has  shown  that  they  are  in  truth  augitic  porphyry, 
accompanied  by  amygdaloid,  with  chalcedony  and  calc  spar.  Again,  at  Gruz- 
nushinsk,  and  thence  to  Berezofsk,  the  whole  country  is  usurped  by  porphyry  or 
greenstone  porphyry,  which  occupies  cliffs  from  sixty  to  eighty  feet  on  the  banks 
of  the  river.  This  is  a tract  of  very  fine  herbage,  and  much  resembles  in  aspect 
the  richest  grassy  countries  of  the  Scottish  border,  like  which  it  is  well-watered 
and  pastoral  To  the  south  of  Urtazimsk  the  carboniferous  limestone  recurs  in 

1 For  a detailed  account  of  the  crystalline  rocks  along  this  old  line  of  the  Cossack  forts  the  reader 
must  consult  the  work  of  MM.  Hofmann  and  Helmersen  (Geog.  Untersuchung  des  Sud  Ural  Geb.  1831). 
On  the  west  side  of  the  line,  or  nearer  to  the  Ural  chain,  the  schists  are  converted  into  jasper,  numerous 
bands  of  which  we  traversed  in  two  other  sections.  See  PL  HI.  fig.  5.  and  PI.  IV . (V  erch-Uralsk.) 
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strong  ledges,  which  containing  Encrinites  and  Cidaris,  and  having  the  same  north- 
north-west  strike,  dip  still  more  sharply  towards  the  chain  or  west-south-west. 
Hereabouts,  and  at  Orlofskaya1,  the  porphyries  are  occasionally  black  and  slaty, 
with  acicular  crystals  of  felspar ; the  red  porphyry  has  a coarsely  granular  base, 
and  greenstone  porphyry  is  not  uncommon.  Towards  Orsk,  the  country  gradu- 
ally lowering  into  a steppe,  the  limestone  is  no  longer  visible,  but  wherever  the 
porphyritic  or  other  igneous  rocks  do  not  prevail,  the  intermediate  spaces  are 
occupied  by  dark  grey  coarse  grits  and  conglomerates  which  have  the  same  strike 
and  high  inclination  as  the  limestone,  and,  together  with  the  interjacent  ridges  ol 
porphyry,  proceed  excentrically  from  the  Ural  chain,  striking  from  north-north-west 
to  south-south-east  (see  Map).  We  believe  that  these  grits,  sandstones  and  con- 
glomerates form  the  upper  member  of  the  carboniferous  group,  an  inference  which 
is  sustained  by  the  section  from  Orsk  to  Orenburg.  In  approaching  the  axis 
(as  between  Burmaya  and  Orsk),  these  grits  have  more  of  the  true  meridian  strike 
than  when  examined  further  from  the  chain. 

Transverse  Section  of  the  South  Ural  from  Orsk  towards  Orenburg  (PI.  HI.  fig.  3). 
— Orsk  has  doubtless  been  fixed  upon  as  the  Russian  advanced  post  towards  the 
steppes  of  the  Kirghis,  on  account  of  the  insulated  hill  called  Preobrajenski-gora, 
which  rises  up  in  the  low  country  on  the  right  bank  of  the  Or,  at  its  confluence 
with  the  river  Ural.  This  hill,  on  which  the  church  stands,  is  chiefly  composed 
of  an  eruptive  rock,  which  M.  Rose  describes  as  greenstone  porphyry. 

Hofmann,  Helmersen  and  Rose  have  described  various  quarries  of  ribboned 
and  other  jaspers,  both  to  the  north  of  the  citadel,  and  also  eastwards  of  it  in  the 
river  Or,  and  in  all  cases  they  are  directly  in  contact  with  greenstone  porphyry. 
In  the  Preobrajenski-gora,  the  schists  through  which  the  intrusive  rock  rises,  are 
highly  altered  and  jaspidified  at  and  near  the  contact,  but  at  a certain  distance 
from  it  they  are  nothing  more  than  hardened  grauwacke.  We  are  entirely  of  the 
same  opinion  as  M.  Rose,  that  the  jaspers  are  simply  altered  schists : we  further 
believe  that  they  are  of  the  carboniferous,  or  certainly  not  older  than  the  upper- 
most Devonian  age,  because  they  are  succeeded  on  both  flanks  by  carboniferous 
limestone,  shale  and  conglomerate  All  the  jaspideous  bands  near  Orsk  have,  in 

1 Once  for  all  it  may  be  stated,  that  certain  places  in  Russia  are  occasionally  cited  by  us  in  the  text 
with  the  termination  ay  a,  some  of  which  on  reference  to  the  Map  are  inseited  without  it.  1 his  termination 
ought  not,  rigidly  speaking,  to  be  employed  in  a foreign  language,  for  it  is  only  employed  by  the  Russians 
in  an  adjective  sense  to  signify  the  post,  station,  forge,  &c.  of  the  place  in  question. 
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fact,  precisely  the  same  strike  (north-north-west  to  south-south-east)  as  the  adjacent 
carboniferous  deposits  which  we  have  described  along  the  north  and  south  course 
of  the  river  Ural,  whilst  to  the  west  they  are  separated  from  other  carboniferous 
rocks  by  a great  central  band  of  eruption  which  occupies  the  Guberlinski  Hills'. 

GuberlinsH  Hills  (PI.  III.  fig.  3). — Escorted  by  mounted  Bashkirs,  armed  with 
bows  and  arrows2  (for  we  were  now  on  the  extreme  frontier  of  the  wild  Kirghis), 
we  quitted  the  low  and  arid  tract  around  Orsk,  and  passed  among  some  hillocks 
of  a conglomerate,  partly  calcareous.  As  these  masses  are  horizontally  bedded,  we 
conceive  that  they  can  have  no  connection  with  the  highly  inclined  carboniferous 
conglomerates  and  jaspidified  schists.  Reaching  the  station  of  Khabarnoi,  we 
ascended  the  Guberlinski  Hills,  composed  essentially  of  plutonic  rocks,  having 
chiefly  the  character  of  greenstone,  serpentine,  &c. ; these  hills,  which  from  their 
low  altitude  are  only  considered  a plateau  by  Helmersen3,  are  of  the  highest  in- 
terest to  the  geologist  in  determining  the  true  meridian  direction  of  the  mineral 
axis  of  the  Ural.  When  viewed  upon  their  summit  over  which  the  road  passes, 
they  are  seen  to  be  made  up  of  a series  of  rapid,  bare  and  stony  undulations, 
resembling  an  agitated  sea,  scarcely  any  one  wave  of  which  rises  higher  than 
another,  as  represented  in  this  woodcut. 


61. 


> M Rose  gives  a valuable  detailed  account  of  one  of  the  broken  prolongations  of  the  Irendyk,  which 
here  terminating  near  the  river  Ural,  is  separated  by  a valley  from  the  Guberlinski  Hills.  Greenstone 
and  hypersthene  rock  abound  in  it,  and  he  offers  a diagram,  showing  how  the  latter  rock  has  overflowed 
the  schists,  which  in  contact  with  it  are  jaspers,  and  a little  removed  from  it  contain  Kieeel-schiefer. 
(Reise  nach  dem  Ural,  2Th.  p.  192.) 

- See  a sketch  of  one  of  our  escort,  opposite  p.  444,  where  the  Bashkir  soldier  is  contrasted  with  a 
Russian  peasant. 

3 965  English  feet  above  Orenburg. 
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Looking  from  these  hills  due  southwards,  across  the  broad  transversal  valley, 
in  which  the  river  Ural  here  flows  to  the  west,  the  geologist  accustomed  to  moun- 
tain outlines,  at  once  recognises,  that  the  very  same  low  conical  forms  are  con- 
tinuous into  the  distant  Kirghis  elevations  of  Katen  Edir-tau  and  Urkatch,  which 
ranging  southwards  to  the  Mugodjar  Hills  and  Mount  Airuk,  constitute  the  true 
mineral  axis  of  the  Ural.  Again,  if  the  same  line  be  prolonged  by  hills  of  similar 
constitution  to  the  south  of  Mount  Airuk,  which  near  the  country  of  the  Great 
Bursuk  are  in  like  manner  flanked  by  altered  rocks,  limestones  and  grits  as  in  the 
Russian  Ural,  and  if  this  line  be  further  prolonged  along  the  major  axis  of  the  Aral 
Sea,  we  find  another  ridge  of  similar  character  to  the  north-east  of  Khivab,  which 
thus  seems  to  mark  the  extension  of  the  enormously  long  meridian  fissure  in  the 
earth’s  surface,  of  which  the  Ural  is  the  dominant  feature.  We  have  before  indi- 
cated that  the  eastern  flanking  ridge  of  the  Kara  Edir-tau  of  the  steppes  of  the 
Kirghis,  which  we  agree  with  Baron  Humboldt  and  Colonel  Helmersen  in  consider- 
ing a prolongation  of  the  Ilmen  Hills,  bends  inwards  in  its  course  southwaids,  and 
unites  with  the  Mugodjar  and  Airuk  ridge.  Judging  from  their  low  altitude,  pure 
geographers  may  look  upon  both  the  Kara  Edir-tau  and  hills  of  Guberlmsk  as 
mere  plateaux,  whilst  the  geologist  must  view  both  these  elevated  lines  as  em- 
branchments of  the  same  great  fissure  of  eruption  which  unite  in  their  prolonga- 
tion to  the  south. 

But  without  entering  further  into  general  considerations,  let  us  now  adhere  to 
the  description  of  the  Guberlinski  Hills. 

On  their  summit,  and  not  far  from  a guard-house,  the  undulating  cones  of  green- 
stone are  diversified  by  the  occurrence  of  large  masses  of  pure  white  magnesite1, 
which  arranged  both  in  laminated  and  concretionary  forms,  is  associated  with  an 
earthy  trap  rock.  In  other  parts  the  rocks  having  a serpentinous  aspect,  contain 
asbestos,  and  further  on  they  change  their  character  from  greenstones  to  black 
diallage  rocks.  In  advancing  to  their  western  slopes,  the  Guberlinski  Hills  become 
more  ravined,  and  offer  some  wild  and  barren  scenes,  from  whence  the  traveller 
looks  down  into  the  picturesque  valley  in  which  the  village  of  Guberlinski  is  placed, 
the  arid,  brown  rocks  above  forming  a fine  contrast  to  the  grassy  slopes  beneath. 
The  accompanying  vignette,  taken  from  the  gateway  of  the  post-house  in  the  vil- 


1 Our  companion  Lieutenant  Koksliarof,  whose  correct  eye  for  mineral  distinctions  we  have  often  had 
occasion  to  remark,  considered  this  magnesian  substance  to  be  “ Gurhoiian. 


P.448-. 


GREAT  TRANSVERSE  VALLEY. — ORSK  TO  ORENBURG. 


449 


lage  below,  and  looking  upwards  to  the  mountain,  will  convey  a tolerably  good  idea 
of  the  scene. 

From  this  spot,  the  road  leading  through  the  alluvial  gravel  of  the  valley  in 
which  the  Ural  flows,  and  only  skirting  the  hilly  tracts,  we  had  no  opportunity  of 
examining  the  rocks  for  some  little  space ; hut  to  the  west  of  the  station  of  Pod- 
gornoi,  the  road  again  leads  over  one  of  the  southern  spurs  of  the  chain.  This 
ridge  partly  consists  of  igneous  rocks,  which  throw  off  patches  of  limestone  and 
iron  ore.  These  are  followed  by  hills  having  a more  rounded  outline,  and  con- 
sisting for  the  most  part  of  strong  ledges  of  grit  and  conglomerate,  which  highly 
inclined  to  the  west,  dip  away,  therefore,  from  the  great  axis  of  eruption,  and 
overlie  the  shreds  of  dismembered  limestone  which  fringe  the  trapprean  hills.  The 
Podgornoi  hills  strike  from  nearly  nortli-north-west  to  south-south-east,  and  the 
beds  dip  65°  west-south-west,  thus  showing  that  the  Guberlinski  Hills  form  the  true 
axis  of  the  chain,  throwing  off  similar  limestones,  grits  and  conglomerates,  both  to 
the  east  and  west.  That  these  highly  inclined  conglomerates  are  truly  carboni- 
ferous we  had  no  doubt,  for  they  contain  plants  of  that  age,  as  well  as  fragments 
of  pre-existing  limestones ; and  we  believe  that,  like  the  conglomerates  of  which 
we  have  before  spoken,  and  which  succeed  to  the  carboniferous  limestone  on  the 
other  flank  of  the  axis  north-east  of  Orsk,  they  are  all  of  the  same  epoch.  To  the 
west  of  Podgornoi  the  conglomerates  and  grits  are  repeated  in  masses  of  enormous 
thickness,  and  are  associated  with  calcareous  grit,  and  flaglike,  grey  granular  lime- 
stone. The  strike  of  these  last-mentioned  beds  is  north-north-west,  and  they  dip 
to  the  east-north-east.,  forming  a trough  with  those  to  the  east  of  Podgornoi.  In 
comparing  them  with  other  deposits  in  the  Ural,  we  can  scarcely  doubt  that  these 
last-mentioned  strata  belong  to  the  group  of  calcareous  psammites  and  conglome- 
rates which  we  term  the  grits  of  Artinsk,  and  which  have  been  shown  to  constitute 
the  uppermost  member  of  the  Carboniferous  system  in  these  regions. 

Other  calcareous  grits  and  flagstones  which  appear  at  Illienskaya  and  a few 
places  in  the  low  country,  but  which  we  did  not  see  in  situ,  the  surface  being  much 
covered  up  with  gravel  and  clay,  belong  in  all  probability  to  the  Permian  system, 
and  are,  we  doubt  not,  confluent  with  the  great  masses  of  that  deposit,  which,  occu- 
pying all  the  low  region  around  the  city  of  Orenburg,  are  extended  upon  the  flanks 
of  the  Mugodjar  Hills,  and  ramify  westwards  for  a considerable  distance  in  the  great 
depression  watered  by  the  Ural,  along  which  we  travelled. 

In  one  parallel,  the  carboniferous  limestone  is  thrown  out  in  a great  advanced 
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spur,  which  advances  to  the  river  Ural,  and  is  called  from  its  shape  Verblnya-gora 
or  Camel  Hill.  This  ridgy  elevation  (about  1000  feet  above  the  sea)  is,  however,  a 
mere  southern  counterfort  of  the  carboniferous  limestone  which  constitutes  the 
Gurmaya  (Bashkir)  Hills,  an  extension,  indeed,  of  the  remarkable  calcareous  zone 
which  will  be  mentioned  in  the  next  page  (see  Map). 

At  Verchni  Ozernaia,  and  in  all  the  tract  extending  from  thence  to  the  Gur- 
maya Hills,  the  substrata  of  gypsum,  limestone  and  sandstone,  grit,  &c.,  are  all 
unquestionably  Permian ; but  whether  similar  rocks  occupy  the  whole  of  the 
broad  depression  in  which  the  Ural  flows,  and  extend  continuously  eastwards  to 
Orsk,  can  only  be  decided  by  an  accurate  and  detailed  survey.  One  fact  which 
seems  established  by  this  traverse  across  the  south  end  of  the  Ural  is,  that  no 
palaeozoic  rocks  of  higher  antiquity  than  the  carboniferous  are  exposed  in  this 
parallel,  or  in  the  transverse  valley  of  the  Ural  (see  Map). 

We  shall  now  appeal  to  sections  further  to  the  north,  which  explain  the  full  de- 
velopment of  the  South  Ural  where  it  rises  into  mountainous  masses. 

Oblique  Section  from  the  hills  north-east  of  Orenburg  across  the  plateau  of  Preo- 
brajensk,  and  thence  over  the  Irendyk  ridge  (PL  III.  figs.  4 and  5). — Although 
we  have  already  described  the  red  Permian  strata  in  the  low  region  adjacent 
to  the  hilly  country  under  review  (p.  147),  we  take  this  opportunity  of  endea- 
vouring to  convey  to  others  the  impression  produced  upon  ourselves,  when  on 
quitting  the  edges  of  the  mountains,  we  journeyed  along  the  flat  and  boundless 
steppe  towards  Orenburg.  By  looking  at  the  opposite  sketch  the  reader  may 
picture  to  himself  our  sensations  in  an  intensely  sultry  day,  when,  driving  across 
the  plain,  the  distant  spires  of  the  city  first  broke  upon  our  sight.  Emerging,  on 
the  contrary,  from  this  parched-up  flat  expanse,  how  refreshing  was  the  sight  of 
the  verdant  limestone  hills,  in  the  midst  of  which  we  passed  some  delightful  days 
at  the  Katchufka,  or  summer  residence  of  our  distinguished  friend  General  Pe- 
rowski,  then  Governor-General  of  this  province  ! The  second  lithograph  represents 
the  view  of  the  Gurmaya  Hills  before  alluded  to,  and  which  form,  in  fact,  the 
southern  termination  of  the  calcareous  chain  in  this  parallel. 

Proceeding  from  the  hospitable  retreat  of  the  Katchufka,  the  dense  shade  of 
whose  evergreen  oaks  was  doubly  agreeable  to  us,  after  having  been  scorched  in 
the  saliferous  plains  of  Illetzkaya  Zastcbita  (p.  184  etseq.),  we  now  beg  our  readers 
to  accompany  us  over  the  South  Ural  in  two  transverse  sections  across  a little  fre- 
quented portion  of  the  chain,  which  we  were  enabled  to  make  through  the  kindness 
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and  good  arrangements  of  General  Perowski.  The  whole  of  the  south-western  por- 
tion of  the  Ural  Mountains,  from  whence  we  took  our  departure,  is  composed  ot 
an  infinite  number  of  sharp  ridges  of  carboniferous  limestone  of  about  900  to  1000 
feet  in  height,  which  expanding  in  rapid  undulations  trend  towards  the  south  into 
the  Gurmaya  and  Camel  Hills. 

To  the  north  of  the  Katchufka  the  ridges  diminish  in  number,  and  the  whole 
calcareous  zone  is  reduced  to  the  width  of  less  than  twenty  versts,  between  the 
Permian  rocks  on  the  west  and  older  palaeozoic  rocks  on  the  east.  Richly  orna- 
mented at  intervals  with  fine  trees  and  herbage,  this  limestone  district  appeared  to 
us  to  be  one  of  the  most  favoured  tracts  inhabited  by  the  poor  Bashkirs,  through 
whose  lands  we  travelled  for  so  long  a distance1. 

In  the  outer  or  western  portion  of  these  calcareous  hills  we  observed  Fusulinse 
in  a gritty  limestone,  fossils,  as  has  been  before  shown,  characteristic  of  the  upper 
division  of  the  formation  in  many  parts  of  Russia  ; whilst  in  the  inner  portion  were 
thick  beds  of  pure  limestone  with  large  Producti,  including  the  P.  Valdaicus,  which 
is  equally  characteristic  of  its  lower  members.  These  organic  remains,  accom- 
panied as  they  were  by  a prevalent  dip  to  the  west,  already  taught  us  that,  notwith- 
standing many  breaks  and  contortions,  we  were  advancing  to  older  strata.  In  a 
tract  covered  with  fine  vegetation  and  in  which  no  quarries  had  ever  been  opened, 
it  was  difficult,  even  with  very  steep  slopes  and  deep  glades,  to  define  the  geologi- 
cal character  of  the  succeeding  beds,  but  from  occasional  glimpses  they  seemed  to 
consist  of  black  schists  with  thin  courses  of  impure  limestone  containing  Encrinites 


1 Though  the  great  mass  of  the  South  Ural  is  still  possessed  by  the  Bashkirs,  the  Russians  are  daily 
purchasing  their  lands,  wherever  ores  or  fine  soil  occur,  and  the  original  inhabitants  (like  the  R 
of  America)  are  thus  gradually  compressed  iuto  limits  incompatible  with  the  existence  of  a ’ 

destitute  of  any  agricultural  art,  and  living  exclusively  on  the  produce  ot  their  herds  o ioi.  es.  n u 
most  mountainous  tracts,  however,  Bashkirs  alone  are  still  to  be  found,  among  whom  we  ecu  i no  lave 
been  forwarded  without  the  special  orders  of  General  Perowski,  who  furnished  us  indee  w it  provisions 
and  a carriage  suitable  to  the  rugged  country,  directing  Bashkir  officer.  (who  do  the  duty  of  Cossack.)  to 
accompany  us.  We  can  never  forget  either  the  pleasant  hour,  we  passed  at  the  Katchufka  of  General 
Perow  ski  or  the  services  be  rendered  n.  in  this  tour,  still  1...  the  admirable  MS.  map  of _.he i whole  region 
with  which  he  furnished  us.  I.  was  on  this  occasion  that  w.  induced  M.  . Khamkof,  attach  d to  the 
staff  of  the  Governor-General,  to  describe  the  geographical  feature,  of  al  the  surrounding  noun, and 
to  furnish  a memoir,  which  Mr.  M.rchison  has  since  inserted  in  the  14th  volume  of  the  Transaction,  of 
the  Royal  Geographical  Society  of  London.  The  name  of  Perowski  ha.  been  printed  in  the  preceding 
pages,  131  et  seq.  as  it  is  pronounced,  “ Perofski  or  Perovski. 
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and  thin,  grass-like  fossil  plants1.  Where  the  road  (Starai-tract)  ascends  from  these 
pastoral  valleys,  the  external  features  entirely  change.  Instead  of  the  copious 
vegetation  which  usually  accompanies  well-watered  calcareous  soils,  we  had  now 
reached  a monotonous  plateau  void  of  all  limestone,  with  a poor  and  stunted 
herbage,  through  which  we  could  occasionally  detect  the  ends  of  the  strata  only. 
These  are  composed  of  a greenish,  earthy,  thinly  foliated  psammite,  which  alter- 
nated repeatedly  in  highly  inclined  positions,  with  siliceous  flagstone  and  thinly 
laminated  schists,  no  fossils  being  discoverable  in  the  strata,  save  a tew  wretched 
casts  of  what  might  be  either  the  terrestrial  plants  (grasses  ?)  or  marine  fucoids. 
To  the  east  of  the  station  of  Berdek  these  schists  are  exposed  in  a ravine,  but  still 
they  told  no  tale,  except  that,  being  highly  inclined,  they  were  traversed  by  an 
oblique  and  nearly  horizontal  rude  cleavage. 

At  the  Zavod  of  Preobrajensk  the  river  Urmanzelair,  a tributary  of  the  Sakmara, 
runs  in  a gorge  of  contorted,  green,  psammitic  grauwacke  with  schist,  in  which  no 
calcareous  matter  and  no  fossils  were  observed2.  To  what  age  then  can  we  refer 
the  great  mass  of  rocks  between  the  Bashkir  village  of  .Tchematzine  and  Pieobia- 
jensk?  Though  in  the  absence  of  fossils  we  cannot  satisfactorily  reply,  we  know 
that  all  these  schistose  strata  underlie  the  carboniferous  limestone  ; and  here,  there- 
fore, as  in  many  parts  of  the  continent  of  Europe  where  limestones  and  tossils  are 
wanting,  we  can  do  no  more  than  consider  them  all  as  lower  Palseozoic.  Good 
reasons,  indeed,  exist  for  supposing,  that  the  oldest  of  these  grauwacke  beds  must 
be  of  Silurian  age,  for  in  a subsequent  section  it  will  appear,  that  in  following 
these  same  masses  to  the  north,  they  become  calcareous  and  contain  characteristic 

fossils. 

From  Preobrajensk  to  the  point  where  we  crossed  the  Sakmara  river,  scarcely 
any  feature  worth  recording  presented  itself,  for  we  were,  in  fact,  travelling  upon 
the  strike  of  the  same  schistose  strata.  On  the  river  Silayefskaya,  and  ranging 
thence  to  Zuluck,  quartzose  and  micaceous  schists  strike  north-north-east  and 
south-south-west,  dipping  40°  to  the  west ; and  at  the  spot  where  we  traversed 
the  Sakmara,  chlorite  schist  appears  in  contact  with  a boss  of  serpentine.  So  far 

' The  chief  Bashkir  village  in  this  tract  of  black  calcareous  schist  is  called  Tchematzine,  and  is  sur- 
rounded by  magnificent  trees,  including  Birches  of  extraordinary  size. 

* This  Zavod  is  established  here  on  account  of  the  water-power,  the  copper  which  is  smelted  at  it  being 
brought  from  the  rich  mines  in  the  Permian  rocks  of  the  government  of  Oienburg,  on  the  west. 
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then  we  could  discern,  that  low  as  this  plateau  is,  in  reference  to  the  Irendyk 
ridge  which  we  were  approaching,  it  might  be  considered  the  mineral  axis,  if  really 
composed,  as  we  believe  it  to  be,  of  the  oldest  rocks  in  this  part  of  the  chain. 

The  Irendyk  (continuation  of  PI.  III.  tig.  5.). — From  the  dull  and  spiritless  pla- 
teau of  Preobrajensk,  composed  of  its  grauwacke  schists  and  grits,  some  of  which, 
however,  where  not  metamorphosed,  have  a good  deal  the  aspect  of  the  Silurian 
sandstone  of  England,  we  ascended  steep  and  verdant  slopes  to  the  peaks  of  the 
Irendyk,  which,  in  this  parallel,  constitutes  the  geographical  axis  of  the  South  Ural, 
and  separates  the  waters  which  flow  eastwards  into  the  river  Ural,  from  those  which 
run  westwards  into  the  Sakmara  and  Bielaya.  This  ridge  is  essentially  eruptive, 
and  its  external  forms  are  highly  picturesque.  It  is  made  up  of  felspathic  rocks 
which  pass  into  greenstone,  slaty  porphyry  and  porphyritic  breccia,  and  rise  to 
above  3000 1 feet  above  the  sea.  We  spent  a night  amid  these  peaks  in  the  tents 
of  the  Bashkir  chief  Mohammed  John2,  who  was  encamped  here  for  the  summer 
pastures  of  his  herds  of  mares  and  flocks  of  sheep,  and  offer  a sketch  of  the  scene 
which  presented  itself  at  day-break  in  this  wild  and  richly-wooded  mountain  recess. 
On  ascending  to  the  summits,  the  chief  of  which  at  this  point  is  called  Katlantchik, 
we  found  them  to  consist  of  stratified  compact  felspar  rock  or  eurite,  which  is  in 
parts  porphyritic,  the  whole  having  an  appearance  of  bedding,  the  strata  being 
either  vertical  or  dipping  70°  to  east-south-east.  A little  lower  on  the  eastern 
slope,  the  rocks  are  either  granular  felspathic  trap,  or  greenstone  porphyritic 
greenstone  and  grey  porphyry,  with  pink  felspar  crystals ; in  a word,  the  same 
group  of  eruptive  rocks  which  we  had  met  with  in  the  adjacent  valley  of  the  Ural 
river,  distant  from  the  Irendyk  about  fifty  versts. 

The  most  remarkable  feature  on  this  slope  of  the  mountain  ridge,  is  the  infinite 
number  of  alternations  or  parallel  bands  of  igneous  rocks  (porphyries)  with  jaspers 
and  flinty  schists,  the  former  most  frequently  occupying  low  parallel  ridges,  the 
latter  the  interjacent  depressions.  During  the  brief  moments  at  our  disposal,  we 
looked  in  vain  for  organic  remains  in  these  highly  altered  masses  ; still,  when  fol- 

' Helmersen  makes  the  culminating  crest  of  this  ridge  2942  French  or  3135  English  feet. 

* Our  host,  Mohammed  John,  who  appears  in  the  foreground  of  the  opposite  sketch,  was  a fine  spe- 
cimen of  a lusty  Bashkir,  with  a capacious  stomach  well  filled  with  Kumiss,  or  mares’  milk.  In  his  tent 
(where  we  slept  upon  fresh-chopped  fir-leaves)  we  were  refreshed  with  excellent  tea,  whilst  surrounded 
by  numerous  black  skins  filled  with  Kumiss,  and  ornamented  chests,  from  which  one  of  his  wives  un- 
packed his  best  crockery.  In  the  annexed  sketch  of  this  camp,  one  Russian  peasant  is  introduced  as  a 
contrast.  The  portly  officer  is  a Russianized  Bashkir. 

3 N 
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lowed  on  their  strike,  these  are  the  very  same  strata  which  rise  out  from  beneath 
and  are  associated  with  the  carboniferous  limestone  in  the  valley  of  the  Ural  river. 
Some  of  these  schists  which  have  been  converted  into  jaspers  are  therefore  clearly 
of  carboniferous,  and  others  may  be  of  Devonian  age ; for  the  Silurian  formations 
are  all,  we  apprehend,  represented  by  the  rocks  on  the  west  side  or  near  the  axis 
of  the  Irendyk.  The  section  which  we  have  thus  briefly  described,  traversing  the 
river  Kizilsk,  terminates  on  the  east  at  Yangelskaya  on  the  river  Ural ; and  having 
thus  brought  back  our  readers  to  a valley  to  which  we  had  previously  introduced 
them,  we  will  now  explain  to  them  our  last  traverse  of  the  chain. 

Transverse  Section  of  the  central  and  most  expanded  region  of  the  South  Ural,  from 
Verch-Uralsk  to  Sterlitamalc  (Coloured  Section,  PL  IV.). — This  section  is  most 
important  in  re-assuring  us,  that  large  masses  of  rock  in  the  very  heart  of  the  Ural 
chain  are  really  palaeozoic, — a point  which  the  preceding  traverse  does  little  to 
establish.  It  is  also  of  high  interest,  from  passing  directly  over  the  numerous  south- 
western embranchments  into  which  the  chain  ramifies  in  this  parallel,  which  may 
thus  be  contrasted  with  its  south-eastern  limbs  which  we  have  been  considering.  In 
a word,  our  coloured  section  is  so  laid  down  as  to  carry  the  reader  from  Troitsk  in 
the  steppes  of  the  Kirgliis  on  the  east,  by  Verch-Uralsk  to  Sterlitamak,  and  thence 
into  the  great  flanking  plateaux  of  Permian  rock  upon  the  west.  The  country  on 
both  flanks  of  the  chain,  properly  so  called,  i.  e.  between  Troitsk  and  Verch-Uralsk 
on  the  east,  and  in  the  region  beyond  Sterlitamak  on  the  west,  having  already  been 
described,  pp.  438  et  seq.  and  150  et  seq.,  the  section  of  the  mountainous  or  cen- 
tral portion  only  will  be  now  developed. 

Although  porphyries  and  carboniferous  limestone  are  seen  to  the  south  and  gra- 
nitic rocks  to  the  north-east  of  Verch-Uralsk,  the  substrata  immediately  around 
the  town  are  obscured  by  black  earth  and  alluvia,  which  extend  for  some  miles  to 
the  low  elevations  on  the  flank  of  the  chain,  a few  beds  of  fractured  schist  appear- 
ing only  at  intervals.  The  fii’st  counterforts  consist  of  bare,  low  bosses  of  porphyry 
and  trap-breccia,  which  throw  off1  and  include  between  them,  red  jaspideous  schists, 
dipping  sharply  to  the  east.  A valley  occupied  by  black  earth  succeeds,  from  which 
rises  a second  ridge,  called  the  Beresoiva-gora  or  Birch-tree  Hill,  with  jaspers  or 
altered  strata  on  its  flanks.  This  mass  consists,  in  the  centre,  of  a greenish  augite 
porphyry,  with  amygdaloids  on  its  sides,  which  to  the  west  are  flanked  by  a wall  of 
saccharoid  limestone,  having  a strike  of  north  and  south  (10°  to  15°  east  of  north). 
A third  and  lesser  ridge,  called  the  Cherry  Hill,  is  made  up  of  porphyritic  greenstone 
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and  felspar  rock  on  its  eastern  side,  and  of  slaty  stratified  porphyry  on  its  highest 
points,  dipping  sharply  to  the  east. 

Though  here  of  much  less  altitude  than  in  the  Irendyk,  it  is  thus  evident,  that 
these  low  hills,  which  are  on  the  direct  continuation  of  that  ridge,  are  composed 
of  precisely  similar  intrusive  rocks  and  of  stratified  masses,  having  on  the  whole 
the  same  inclination  and  strike  (see  Map,  Pl.  VII.).  A narrow  valley  is  then 
passed,  which  covered  hy  black  earth  on  the  surface,  is  occupied  beneath  by  a 
coarse  and  slightly  auriferous  ancient  alluvia,  which  is  watered  by  the  small  river 
Mindak,  whence  the  ascent  of  the  chief  central  ridge  commences1.  The  eastern 
spur  of  this  ridge,  called  Muchty,  exposes  serpentine,  followed  by  schists  with 
quartzose  veins,  doubtless  those  from  whence  the  gold  alluvia  in  the  adjacent  valley 
have  been  derived  ; and  after  passing  several  bosses  of  felspathic  and  trappsean 
rocks  with  talcose  schists  having  sahlbands  of  serpentine,  the  summit  is  found  to 
be  composed  of  talcose,  quartzose  and  micaceous  schists,  with  veins  of  quartz,  &c. 
In  an  adjacent  depression,  called  Bursuk,  the  schists  are  black,  with  large  masses 
of  quartz,  both  in  veins  and  concretions,  the  schist  itself  containing  carburet  of 
iron.  These  talcose  and  schistose  rocks,  rolling  over  in  great  flexures  in  which 
the  easterly  dip  is  most  prevalent,  rise  up  into  the  chief  mountain  (Gara-tash2), 
composed  in  great  part  of  glossy  fractured  quartz  rock,  around  the  base  of  which 
the  road  meanders.  These  quartzose  masses,  in  parts  chloritic,  in  parts  micaceous, 
and  having  on  the  whole  a greenish  tint,  have  so  much  the  aspect  of  primary  rocks 
that  some  portions  of  them  have  been  described  by  Colonel  Helmersen  as  gneiss. 
They  roll  over  (though  the  dip  is  mostly  to  the  east)  and  also  occupy  the  western 
slopes  of  the  mountain  which  descend  by  Uzuk-tash  towards  the  Zavod  of  Bielo- 
rietz. 

To  the  east  of  this  Zavod,  and  also  on  the  banks  of  the  river  near  the  works, 

1 The  northern  prolongation  of  the  Irendyk  is  here  separated  by  this  depression  of  the  Mindak  or 
Mindiak  from  the  heights  of  Gara-tash,  which  are  the  direct  southern  extension  of  the  ridge,  to  which  in 
the  central  and  northern  mountains  of  the  chain  the  name  of  Ural-tau  is  confined.  Seeing  that  this  latter 
ridge  (Gara-tash,  &c.)  subsides  gradually  in  its  range  to  the  south  and  is  lost  in  the  elevated  plateau  of 
the  Sakmara,  we  consider  that  from  this  parallel  of  latitude  the  Irendyk  being  the  watershed,  must  be 
viewed  as  the  true  southern  limb  of  the  Ural-tau.  Notwithstanding,  therefore,  the  separation  of  the 
ridges  by  the  narrow  valley  of  the  Mindak,  they  are  here  so  nearly  confluent,  that  the  Muchty  Hill  which 
we  are  describing  may  be  looked  upon  as  a connecting  link  between  them,  if  the  geographer  wishes  to 
follow  the  most  continuous  line  of  heights  which  separates  the  waters  flowing  to  the  east  and  west. 

2 The  summit  of  Gara-tash  is  2370  French  feet,  or  upwards  of  2500  English  feet  above  the  sea. 
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strong  bands  of  limestone,  for  the  most  part  saccharoidal  and  of  white  colours, 
appear,  and  these  also  have  a decided  eastern  dip  (10°  north  of  east)  at  angles  of 
45°,  as  if  they  passed  beneath  the  whole  mass  of  the  chloritic  and  quartzose  rocks. 
Towards  the  mountain  this  limestone  is  white,  crystalline  and  slaty : at  the  Zavod, 
somewhat  removed  from  it,  the  rock  is  bluish-grey  ; and  a little  to  the  west,  or  still 
further  from  the  axis,  a similar  limestone  is  found  fairly  encased  between  schists 
which  are  highly  micaceous,  though  less  crystalline  than  in  the  mountains  on  the 
east.  These  beds,  having  the  dominant  strike  of  this  portion  of  the  chain,  or  from 
south  and  by  west  to  north  and  by  east,  pass  into  thick  masses  of  slaty  grey  lime- 
stone, which,  far  removed  from  any  intrusive  rock,  exhibit  a sufficient  quantity  ot 
organic  remains  to  leave  little  doubt  as  to  their  being  of  true  Silurian  age.  Among 
the  corals  were  Favosites  Gothlandica  and  Stromatopora  concentrica,  whilst  the  chief 
mollusks  were  two  small  Terebratulae,  one  of  which  we  cannot  well  distinguish  from 
the  T.  plicatella  of  Gothland,  and  the  other  approaches  near  to  a form  which  occurs 
with  the  Pentameri  at  Bogoslofslt  and  on  the  Is  (see  pp.  394,  396). 

Judging  from  their  inclination,  it  would  seem  that  all  these  limestones,  the  whole 
of  which  have  an  easterly  dip,  must  pass  under  the  metamorphic  crystalline  rocks 
of  Gara-tash.  We  have,  however,  repeatedly  shown  in  the  preceding  pages,  that  in 
similar  highly  dislocated  and  altered  masses  of  other  parts  of  the  chain,  it  is  futile 
to  endeavour  to  read  off  the  order  of  the  strata  by  superposition ; for  to  the  west 
of  Zlataust  and  elsewhere,  as  well  as  in  this  tract,  the  masses  are  often  unques- 
tionably inverted,  the  younger  beds  dipping  under  the  more  ancient.  Seeing,  how- 
ever that  in  the  parallel  of  Verch-Uralsk,  and  wherever  the  igneous  rocks  are  less 
rife,  the  carboniferous  limestone  on  the  eastern  flank  of  the  chain  prevails,  and  that 
as  soon  as  we  recede  westwards  from  the  great  centre  of  disturbance  and  metamor- 
phism we  meet  with  Silurian  remains,  we  think  that,  by  fair  analogy,  the  included 
masses  may  be  considered  to  have  been  originally  grauwacke  schists,  grits,  &c., 
which,  like  those  on  the  banks  of  the  Serebrianka  and  other  localities,  are  inter- 
polated between  the  Silurian  rocks  properly  so  called,  and  the  carboniferous  lime- 
stones. In  advancing  to  the  west  across  the  Nura,  Yanick,  and  other  rivers, 
which  descending  from  the  slopes  of  the  Yamantau,  Bakty  and  the  prolongations 
of  the  lofty  Iremel1  fall  into  the  Bielaya,  we  passed  over  several  low  elevations 

1 The  want  of  time  prevented  our  deviating  from  the  route  to  ascend  the  Iremel,  or  even  its  southern 
spurs  Bakty  and  Yamantau.  We  felt,  however,  the  less  reluctance  to  continue  our  route,  because  these 
mountains  had  been  described  by  Colonel  Helmersen,  and  M.  Khanikoff  had  recently  explained  to  us,  that 
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of  limestone,  calcareous  grit  and  flagstone,  in  which  we  detected  a few  corals. 
Further  west  and  in  the  parallel  of  the  Kraka  Hills,  which  lay  to  the  south  of  our 
route,  the  limestone,  black  and  slaty  on  fracture  and  associated  with  black  schists, 
was  found,  at  a little  hamlet  called  Katchu-kova,  to  contain  various  characteristic 
Silurian  types,  such  as  Pentamerus  Vogulicus,  probably  the  same  variety  which 
occurs  at  Crasnoi  Glasnova  (p.  364),  Murchisonia,  apparently  the  same  species  as 
on  the  Is  and  at  Nijny  Tagilsk,  with  ill-preserved  Terebratulse,  Turbo,  Encri- 
nites,  &c. 

Again,  if  any  misgivings  had  arisen  concerning  our  inferences  derived  from 
previous  sections,  that  the  whole  or  nearly  the  whole  of  this  chain  had  once  been 
formed  of  palaeozoic  strata  which  had  subsequently  been  altered  by  metamorphism 
and  eruption,  they  were  at  once  dispelled  by  the  evidences  which  here  presented 
themselves.  To  the  west  of  the  black  Pentamerus  limestone  and  schist,  we  met 
with  stony  masses  of  quartz  rock  (altered  sandstone),  in  which  we  detected  casts 
of  Bellerophons  and  Encrinites,  which  gave  to  the  strata  very  much  the  appearance 
of  the  shelly  Caradoc  sandstone  of  the  British  Isles  ; whilst  in  a very  short  distance, 
this  same  purple  and  grey  quartz  rock  passed  into  chloride,  talcose  and  micaceous 
slates,  having  the  primary  aspect  of  some  of  the  masses  of  the  Gara-tash  mountain 
(see  PI.  IV.).  In  a country  devoid  of  quarries  and  with  few  abrupt  ravines,  we 
could  not  pretend  to  put  these  various  strata  into  geometrical  order.  It  was 
enough  for  our  purpose  to  find,  that  standing  as  we  here  did  in  the  very  centre  ot 
the  South  Ural,  we  were  surrounded  by  Silurian  fossils,  and  that  the  strata  in 
which  they  were  imbedded  graduated  on  either  side  into  crystalline  and  metamor- 
phic  overlying  masses.  The  rocks  in  which  we  had  found  these  remains  are,  in 
fact,  the  less  elevated  and  less  altered  portions  only  of  deposits,  which  in  their  ex- 
tension to  the  north  or  north-north-east  rise  into  the  culminating  peaks  of  Yaman- 
tau,  Bakty,  Iremel,  and  Taganai,  &c.  Nor  could  we  cast  our  eyes  to  the  south, 
over  the  rugged  and  lofty  Kraka  Hills  extending  to  the  south  and  by  west,  and 
consider  how  when  prolonged  they  terminate  in  the  plateau  of  Kanikolsk  and 
Preobrajensk  which  we  had  previously  traversed,  without  being  impressed  with 

the  Iremel  itself  was  composed  of  shattered  quartz  rock,  in  short  another  Taganai.  In  the  Appendix  is 
given  a list  of  the  heights  of  the  South  Ural  and  adjacent  lands  as  prepared  by  M.  J.  Khanikoff,  whose 
admeasurements  of  the  south-western  embranchments  of  the  chain  assign  to  several  points  a very  consi- 
derable altitude  : thus  Jamautau  or  Yamantau  is  placed  at  5400  English  feet  (or  325  feet  higher  than  the 
Iremel ! which  has  hitherto  been  ranked  as  the  highest  point  of  the  South  Ural),  \ urma  3116,  Zilmerdak 
■U37,  Tutcha  3G51,  Kalu  2753,  &c. 
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the  belief,  that  the  masses,  which  here  afforded  us  true  evidences  of  their  age,  were 
probably  the  mere  northern  prolongations  of  those  monotonous  and  subcrystalline 
rocks  of  the  great  plateau  of  the  Sakmara,  amid  which  we  had  detected  no  vestiges 
of  them. 

These  Silurian  quartz  rocks  proceeding  from  the  range  of  the  Iremel  seemed  to 
fold  over  and  form  a sort  of  axis,  and  to  the  west  they  are  followed  by  slates  having 
the  most  marked  slaty  cleavage  which  we  had  seen  in  the  Ural  chain1.  The  system 
of  schists  and  black  limestone  is  thence  continued  in  undulations,  one  peak  of  quartz 
rock  only,  the  Yuluch-gora,  appearing  on  the  banks  of  the  Bielaya,  just  where  that 
river  turns  to  the  south,  and  flows  to  the  Zavod  of  Uziansk2, — a grand  and  pictu- 
resque position,  with  high  calcareous  banks. 

Again,  schists,  quartzose  bands  and  limestone  are  thrown  about  in  undulations 
producing  a lovely  and  rich  country,  extending  from  the  Uziansk  to  the  Zavod  of 
Avziansk,  but  as  in  this  space  the  road  following  the  river  Bielaya  to  the  south,  runs 
chiefly  in  the  direction  of  the  chain,  we  could  not  look  for  much  variation.  In 
approaching  Avziansk,  however,  we  again  traversed  to  the  west  by  a rocky  defile, 
which  clearly  explains,  how  much  the  country  is  made  up  of  repetitions  of  a great 
series  of  sedimentary  rocks.  On  the  eastern  bank  of  the  stream  a large  mass  of 
thick-bedded  limestone  dips  sharply  to  the  east,  whilst  on  the  other,  slaty  lime- 
stones with  calcareous  schists,  &c.  plunge  still  more  rapidly  (70°)  to  the  west.  The 
limestones  are  overlaid  by  calcareous  grits  and  schists,  and  the  latter  by  flagstones, 
and  grey,  purple  and  whitish  grits,  with  a basis  of  felspar ; in  parts  almost  a quartz 
rock.  These  strata  occupy  a distinct  basin  of  about  a mile  or  more  in  breadth,  from 
the  western  side  of  which  limestones,  containing  concretions  of  silex,  rise  up  with 
a rapid  inclination  to  the  east.  Though  we  employed  our  hammers  for  some  time, 
and  traversed  the  sides  and  summits  of  this  little  basin  on  foot,  we  were  to  our 
great  mortification  unable  to  detect  in  it  any  fossils,  yet,  doubtless,  such  may 
be  found  by  persons  who  have  time  at  their  command.  Whilst  they  were  un- 
questionably, from  their  mineral  character,  members  of  the  palaeozoic  series  (for 
they  had  not  a feature  of  crystalline  or  primarized  rocks),  we  were  unable,  in  the 


1 These  slates,  the  laminae  of  which  marked  by  different  colours  are  crossed  by  cleavage  planes,  occur 
about  four  versts  east  of  the  floating  bridge  of  Perevosnia. 

2 This  Zavod  of  Uziansk  belongs  to  M.  J.  Demidoff,  in  the  deep-coloured  limestones  of  which  we  found 
the  Favosites  polymorpha  and  large  Cyathophyllum,  very  nearly  allied  to  the  C.  diantkus.  These  rocks 
may,  therefore,  be  either  Devonian  or  Silurian. 
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absence  of  fossils,  to  assign  to  these  limestones  of  Avziansk1  an  exact  place  in  our 
classification.  Seeing,  however,  that  they  are  succeeded  on  the  west  by  schists, 
red  earth  and  quartzose  sandstone  which  rise  out  from  beneath  them,  we  cannot 
consider  them  very  low  in  the  series,  and  they  most  probably  pertain  either  to  the 
Lower  Devonian  or  Upper  Silurian  formations  (see  Coloured  Section,  PL  IV.). 

For  some  distance  to  the  west  of  Avziansk,  the  road  leads  over  highly  undulating 
hills,  all  of  them  being  composed  of  quartzose  grauwacke,  schists  and  psammite, 
which  as  they  dip  easterly,  under  the  trough  just  described,  fold  over  to  the  west  at 
Bretag,  and  Priutch  Uisse,  into  the  valley  of  the  Nugush.  When  contrasted  with 
the  rich  valley  of  the  Bielaya,  these  mountains  have  a woodland  and  sterile  aspect, 
and  their  highest  summit,  the  Yurma-tau,  is,  according  to  M.  J.  Khanikoff,  3116 
English  feet  above  the  sea.  This,  in  fact,  is  the  most  westerly  of  the  four  dominant 
ridges  of  these  western  embranchments  of  the  Central  Ural,  being  succeeded  on  the 
west,  first  by  the  Kalu,  2755  feet,  afterwards  by  the  Ala-tau,  about  2000  feet  high, 
and  lastly  by  the  Akri-tau,  a somewhat  lower  ridge,  which  forms  the  western  flank 
of  the  whole  chain2.  On  the  whole,  indeed,  these  ridges,  constituting  anticlinal 
domes,  may  be  described  as  hard  quartzose  sandstones,  having  troughs  of  impure 
limestone  between  them,  which  latter  rock  in  the  depression  watered  by  the  Nu- 
gush, is  of  grey  and  blue  colours,  with  numerous  white  veins,  and  not  unlike  the 
Devonian  limestone  of  the  North  Ural.  At  the  Bashkir  station  of  Kulgliina,  which 
is  on  the  western  slope  of  Kalu,  we  observed  very  regularly  stratified  and  wholly 
unaltered  limestone,  both  red  and  grey,  with  shale,  &c.  dipping  first  slightly  to  the 
west,  and  afterwards  rising  to  occupy  a trough  in  a valley  of  some  breadth : but 
here  also  we  were  unable  to  obtain  fossils.  On  its  western  flank  this  basin  is  suc- 
ceeded by  calcareous  flags,  passing  downwards  into  quartzose  sandstone  ol  yellow 

1 We  were  most  hospitably  entertained  at  this  Zavod  of  Petrof-Avziansk,  between  which  and  the 
western  edge  of  the  mountain  of  Akri-tau,  the  country  is  very  wild  and  entirely  inhabited  by  Bashkirs. 

a We  were  benighted  in  passing  along  the  slopes  of  the  Kalu,  and  cannot  therefore  speak  of  its  struc- 
ture, though  we  believe  it  to  be  composed  of  quartzose  grauwacke.  The  small  horses  of  the  Bashkirs  are 
unequal  to  heavy  labour,  and  eight  of  them  (sometimes  nine),  with  four  riders,  were  deemed  essential  to 
conduct  our  tarantass  along  this  “ Commerzi-tract ! ” Our  “ attelage  ” measured  forty-five  feet  from  the 
leading  horse  to  the  carriage with  such  long  cords  do  these  wild  people  fasten  on  one  little  pair  or 
horses  before  the  other ' The  relays  of  horses,  boys  and  men,  were  usually  stationed  in  the  glade  at  some 
ferry  or  natural  boundary  upon  our  route.  We  recur  with  delight  to  this  very  picturesque  region,  which 
it  would  give  us  the  greatest  pleasure  to  revisit  and  work  out  in  detail.  Our  survey  of  it  was  neces- 
sarily hurried;  for  we  were  then  pressing  on,  in  order  to  reach  the  carboniferous  steppes  of  the  Donetz 
before  the  close  of  the  summer. 
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and  purple  colours  with  schists  and  conglomerate,  which  latter  rise  up  with  an 
easterly  dip  and  form  the  Ala-tau.  From  this  ridge  we  descended  into  a broad 
depression  on  the  west,  occupied  by  shale,  and  covered  with  dense  foliage,  on  the 
other  side  of  which  rises  boldly  the  Akri-tau.  Knowing  that  this  was  the  last 
western  ridge  of  the  mountains,  our  anxiety  increased  as  we  approached  it,  to 
discover  some  organic  remains,  by  which  a key  might  be  had  to  explain  the  age  of 
the  numerous  undulations  over  which  we  had  passed,  from  the  Silurian  axis  of  the 
chain.  The  shale  ol  the  valley  to  the  west  of  the  Ala-tau,  forming  a broad  anti- 
clinal, bends  over  to  the  west  and  passes  beneath  the  Akri-tau,  thus  exhibiting  a 
valley  of  elevation.  Near  the  little  hamlet  of  DerikK,  towards  the  eastern  end  of 
this  depression,  we  found  the  Favosites  polymorpha,  thus  indicating  that  these  cal- 
careous shales  were  either  of  the  Upper  Silurian  or  Devonian  age.  The  lowest  beds 
of  Akri-tau  on  the  west  side  of  the  valley,  are  grey  psammites,  inclined  westwards 
at  32°,  and  the  overlying  mass  of  the  mountain  is  made  up  of  very  striking  ledges 
of  dingy  green  and  yellowish-brown,  slightly  micaceous  sandstone,  much  resembling 
the  Ludlow  rocks  of  England,  where  they  contain  little  calcareous  matter,  as  on 
the  banks  of  the  Wye.  This  external  resemblance  is  carried  so  far,  that  the  sur- 
faces of  the  rocks  are  often  covered  with  the  same  purple  film  of  iron  ore  so 
common  near  Ludlow.  Towards  the  western  slope  of  the  Akri-tau  these  beds  are 
surmounted  by  red,  gritty,  fine  conglomerate,  reddish  hard  quartzose,  green  spotted 
sandstone,  with  hard  purple  and  grey  rocks,  the  whole  of  which  are  really  un- 
distinguishable  from  many  examples  of  the  Scottish  Old  Red  Sandstone.  Having 
before  us  such  analogies  in  mineral  succession,  from  Upper  Silurian  through  Old 
Red  Sandstone,  little  more  was  now  wanting  to  complete  the  belief,  that  the  rocks 
were  really  such,  than  to  find  them  surmounted  by  the  carboniferous  limestone, 
and  in  this  we  were  not  disappointed. 

The  strata  which  succeeded,  and  in  perfect  conformity,  to  the  red  sandstones, 
were  dark-coloured  limestones,  with  Productus  striatus  (Fisch.),  P.  Valdaicus, 
P.  antiquatus  (Sow.),  Lithostrotion  fioriforme,  &c.  These  are  followed  by  carbo- 
naceous grits,  which  are  partially  dislocated,  and  after  a fault,  the  section  terminates 
towards  the  plains  of  the  Permian  system,  exposing  a great  thickness  of  white- 
veined  limestones,  of  light  and  dark-grey  colours,  with  courses  of  black  flint,  the 
whole  charged  with  numerous  true  carboniferous  fossils,  including  the  well-known 
Spirifer  Mosquensis  (Fisch.),  Terebratula  lamellosa  ( Spir . id.  Lev.),  and  corals,  &c. 
The  fortunate  discovery  of  these  fossils,  in  the  uppermost  band  of  these  mountains, 
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assured  us,  that  the  rocks  immediately  below  them  were  truly  of  Devonian  age,  par- 
ticularly when  coupled  with  the  fact,  that  in  the  central  ridges  of  the  chain  we  had 
found  true  Silurian  types.  Other  geologists  who  follow  us,  and  who  may  have 
more  time  at  their  disposal,  will,  we  feel  confident,  fill  up  the  lacunae  in  the  proofs 
of  succession,  by  collecting  fossils  in  the  interjacent  calcareous  zones,  where,  for 
want  of  time,  we  could  not  detect  them. 

The  strike  of  the  beds  in  the  Akri-tau  and  adjacent  ridges  being  from  10°  east 
of  north  to  10°  west  of  south,  this  geological  direction  is  in  perfect  harmony 
with  the  geographical  alinement  of  these  sedimentary  masses,  which  constitute  the 
expanded  flanks  of  the  South-western  Ural,  and  which  are  made  up  of  a number 
of  folds  slightly  divergent  from  the  main  ridge  of  eruptive  matter,  from  which  the 
further  they  recede,  the  more  are  they  found  to  assume  their  ordinary  sedimentary 
characters. 

The  remainder  of  this  important  transverse  section  to  the  west,  as  expressed  in 
PI.  IV.,  shows,  first,  a trough  of  gypseous  Permian  rocks  ; then  the  striking  car- 
boniferous outlier  of  Tcheke-tau,  close  to  the  town  of  Sterlitamak,  replete  with 
carboniferous  fossils  (see  p,  130) ; and,  lastly,  an  ascending  order  into  the  full  de- 
velopment of  the  Permian  strata,  as  exposed  in  the  environs  of  Bielebei,  where  they 
have  been  previously  described,  p.  151 l * 3. 

Conclusion. — After  the  details  in  this  and  the  preceding  chapters,  we  now  ask 
our  readers  to  consider  with  us,  for  a moment,  what  have  probably  been  the  move- 
ments and  mutations — what  the  original  structure  of  these  mountains. 

No  geologist  can  have  traversed  the  chain  in  the  south-western  parallel,  which 
has  just  been  described,  and  seen  the  ridges  gradually  open  out  with  wider  sweeps 
and  broader  valleys  as  they  recede  from  the  axis,  without  being  led  to  think,  that 


1 We  had  made  ourselves  thoroughly  acquainted  with  all  the  details  of  the  mountain  limestone  on  the 
eastern  flanks  of  the  Ural  near  Sterlitamak,  including  the  outlier  of  Tchke-tau,  before  we  visited  our  hos- 
pitable friend  Major  Waugenheim  von  Qualen  at  the  Zavod  of  Troitsk,  near  Bielebei.  As  we  were  thus 
the  first  to  establish  along  this  frontier  a clear  base-line  for  the  Permian  deposits,  and  thus  to  unravel 
their  real  age,  at  a time  when  others  were  wholly  unacquainted  with  it,  we  were  rather  surprised  to  find 
that  a year  after  we  quitted  the  country,  Major  Wangenheim  published  a geological  sketch  (Verhandl.  der 

Kais.  Russ.  Mineralog.  Gesells.  zu  St.  Petersburg,  1843,  p.  1),  in  which  he  announced  this  emergence  of 
the  carboniferous  rocks  as  a discovery  of  his  own.  Our  work  has,  indeed,  been  a long  time  in  preparation, 
but  the  chapter  which  describes  the  Tcheke-tau,  p.  130,  as  well  as  memoirs  read  to  the  Geological  Society , 
were  printed  long  before  Major  Wangenlieim’s  paper.  He  was,  indeed,  entirely  ignorant  of  the  relations 
in  question  when  wc  visited  him,  and  begged  us  to  explain  the  succession  of  the  strata. 
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an  intense  movement  having  been  communicated  to  the  central  ridge,  certain  wave- 
like  undulations  to  which  the  whole  has  been  subjected,  were  necessarily  most  rapid 
towards  that  disturbing  centre,  and  gradually  died  away  as  they  receded  from  it. 
In  short,  the  views  which  American  geologists  have  so  admirably  worked  out  in 
the  Apalachian  chain1  may,  we  think,  be  considered  equally  striking  in  the  South- 
western Ural.  Thus,  in  the  tract  between  Verch-Uralsk  and  Bieloretzk,  highly 
metamorphosed  strata,  with  many  intrusive  rocks,  are  thrown  about  in  rapid 
undulations,  forming  high  mountains,  steep  slopes  and  deep  valleys  (see  coloured 
section,  PI.  IV.).  Next  we  meet  with  Silurian  strata  rolling  over  in  numerous 
folds,  which  expand  into  the  wider  troughs  of  Uziansk  and  Petrofsk.  These  un- 
dulations becoming  wider,  and  the  ridges  decreasing  in  altitude  as  they  recede  from 
the  axis,  the  whole  series  terminates  on  the  west,  in  the  broad  trough  between  the 
Akri-tau  and  Tcheke-tau.  Again,  with  this  expansion  and  retrocession  from  the 
chief  axis,  and  with  the  diminution  in  altitude,  the  crystalline  characters  of  the 
chain  gradually  disappear.  The  limestones  part  with  their  saccharoid  and  slaty 
aspect,  the  mica  schists  pass  into  micaceous  flagstones,  the  quartz  rocks  into  con- 
glomerates and  psammites,  and  thus  the  observer  is  regularly  conducted,  with  few  if 
any  discordant  or  unconformable  junctions,  from  a crystalline  nucleus  into  ordinary 
sedimentary  masses.  Though  partaking  more  of  a general  description  than  we 
could  wish,  such  we  feel  confident  is  the  true  picture  of  this  portion  of  the  Ural. 

Interstratified  as  these  palseozoic  sediments  have  been,  in  other  parallels,  with 
large  bands  of  igneous  matter,  which  we  believe  to  have  been  coeval  with  their 
accumulation,  and  afterwards  cut  through  in  many  places  by  intrusive  rocks  which 
have  altered  their  original  character,  and  often  highly  mineralized  them,  it  is  im- 
practicable to  draw  a well-defined  base-line  for  this  greatly  contorted,  broken  and 
often  inverted  series.  In  one  spot  only,  have  we  detected  true  Lower  Silurian 
shells  : even  the  upper  members  of  that  system  are,  for  the  most  part,  mere  detached 
masses  of  limestone,  which,  along  the  eastern  flank  of  the  chain,  being  pierced  on 
all  sides,  and  surrounded  by  eruptive  rocks  with  much  serpentine,  constitute  one 
of  the  chief  auriferous  zones,  to  which  we  shall  presently  advert.  In  several  sec- 
tions on  both  flanks  of  the  chain,  we  have,  indeed,  shown  a succession  through  a 
large  Devonian  series  to  carboniferous  limestones  ; whilst  in  other  places,  as  in  the 
eastern  steppes,  the  lower  of  these  two  formations  is  either  covered  up  by  eruptive 

1 “ On  the  Physical  Structure  of  the  Apalachian  Chain,”  by  Professors  W.  B.  and  H.  D.  Rogers. 
(Trans.  Assoc.  Amer.  Geol.,  1840-42,  p.  474.) 
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matter,  or  is  so  metamorphosed  that  the  earliest  traces  of  life  which  can  be  ob- 
served occur  in  the  carboniferous  strata.  Accurately  and  rigidly  to  determine  the 
boundaries  and  passages  of  such  highly  mineralized  products,  must  be  the  result  of 
long  and  minute  geological  labour.  We  have  chiefly  restricted  our  efforts  to  the 
development  of  the  original  constitution  of  the  chain,  and  the  enormous  amount  of 
metamorphism  and  disturbance  which  large  portions  of  it  have  undergone. 

One  of  the  facts  most  worthy  of  the  attention  of  geologists  which  have  been  ob- 
tained by  researches  in  the  Ural  Mountains,  is  the  very  frequently  inverted  dip  of 
the  strata  where  they  approach  the  axis  ; the  formations,  which  we  know  to  be  of 
younger  age,  being,  as  it  were,  succeeded  in  ascending  order  by  those  which  were 
deposited  before  them.  This  plisenomenon,  far  from  being  peculiar,  is,  however, 
of  frequent  occurrence  along  the  sides  of  other  ridges,  where  masses  of  eruptive 
matter  have  been  ejected  in  the  contiguity  of  sedimentary  deposits.  We  have 
before  adverted  to  a similar  phenomenon  upon  the  northern  flank  of  the  Eastern 
Alps1,  where  the  cretaceous  and  Jurassic  deposits  along  a line  of  great  extent,  are 
so  inverted,  as  to  dip  under  the  crystalline  and  more  ancient  rocks,  and  a like 
order  is  well  known  to  those  who  have  examined  the  Alps  of  Savoy.  In  a former 
publication  we  accounted  for  the  inversion  of  the  Silurian  strata  on  the  western 
flank  of  the  Malvern  Hills,  in  the  manner  suggested  many  years  ago  by  Mr.  Leonard 
Horner,  by  supposing  that  those  strata  were  not  only  raised  into  a vertical  position 
by  the  outburst  of  the  contiguous  syenite,  but  were  also  thereby  thrown  further 
over  or  backwards2.  Such  an  explanation  may,  doubtless,  suffice  in  cases  analo- 
gous to  the  example  of  the  Malvern  Hills,  where  the  same  strata  can  be  followed 
from  inverted  to  vertical,  and  therefrom  to  normal  positions.  In  the  much  grander 
examples,  however,  of  the  Alps  and  the  Ural  Mountains,  where  long  linear  masses 
occur  in  such  positions  on  several  'parallels  and  at  considerable  distances  ft  om  the 
great  axis  of  eruption,  it  would  seem  that  an  easier,  if  not  more  rational  solution 
of  the  problem  is  offered  by  supposing,  that  the  emission  of  as  much  molten  matter 
from  the  interior  of  the  earth  as  would  form  the  chief  and  central  ridges  of  the 
mountains,  may  have  left  cavities  occupied  for  a time  only  by  gaseous  vapours,  into 
which  the  ends  of  the  strata,  fractured  on  lines  parallel  to  the  line  of  disturbance,  may 
have  fallen,  thus  producing  their  inverted  position  by  a simple  movement  of  lateral 
depression  towards  the  cavity  left  by  the  outburst  of  the  erupted  masses.  In  other 

5 Geol.  Trans.  Old  Ser.  vol.  i.  p.  281;  and  Silur.  Syst.  p.  423. 
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words,  as  the  moving  agent  was  fluid  plutonic  matter,  we  may  naturally  imagine 
that  it  was  connected  with  deeply-seated  lateral  sheets  of  similarly  molten  mate- 
rials, which  flowing  towards  the  central  line  to  fill  up  the  space  previously  occupied 
by  the  elevated  axis,  may  have  caused  the  cavities  in  question.  In  suggesting 
this  hypothesis  lor  consideration,  we  shall  further  illustrate  it  in  the  Appendix. 

II  some  persons  be  disposed  to  think,  that  certain  of  the  Uralian  crystalline  rocks, 
particularly  those  which  appear  on  various  parallels  on  the  Asiatic  side  of  the  axis, 
may,  like  the  azoic  rocks  of  Sweden  (Chap.  I.),  have  been  formed  during  a period 
anterior  to  that  to  which  the  term  palaeozoic  ought  to  be  applied,  we  are  at  once  at 
issue  with  them.  The  cases  are,  in  truth,  wholly  dissimilar.  In  Scandinavia,  as 
has  been  shown,  there  exist,  at  intervals,  true  Loiver  Silurian  rocks,  containing  a 
copious  list  of  the  organic  remains  belonging  to  the  earliest  ascertained  sera  of 
animal  creation,  which  are  there  seen  to  repose  Mnconformably  upon  crystalline 
stratified  rocks  of  an  entirely  distinct  character,  and  with  completely  discrepant 
lines  of  bearing — anterior,  therefore,  to  the  lowest  known  palaeozoic  sediments. 
In  the  Ural,  on  the  contrary,  though  Carboniferous,  Devonian  and  Upper  Silurian 
strata,  either  succeed  each  other  regularly,  as  on  the  western  side,  or  appear  in 
oases  on  the  eastern,  where  they  have  been  torn  into  fragments  by  bands  of  erup- 
tive matter,  it  is  at  one  or  two  spots  only,  that  any  traces  of  Lower  Silurian  beds 
can  be  detected.  That  such  have  existed,  however,  is  proved  by  these  very  ex- 
ceptions, and  we,  therefore,  believe  that  along  the  central  crest,  where  igneous  out- 
bursts have  been  most  intense,  and  where,  therefore,  the  lowest  sediments  have  been 
most  upheaved,  inverted  and  altered,  limestones,  sandstones  and  schists,  which  at 
one  period  may  have  resembled  those  of  the  Lower  Silurian  of  Sweden  and  of 
the  government  of  St.  Petersburgh,  have  been  converted  into  crystalline  limestone, 
chloritic  and  micaceous  schists  and  quartz  rocks.  We  draw  this  inference,  not 
only  because  the  quartz  rock  and  the  chlorite  schist  are  seen  to  graduate  into  and 
inclose  subordinate  calcareous  masses,  which  still  present  traces  of  organic  remains, 
but  also  because  throughout  the  chain,  the  whole  series  of  rocks,  from  the  most 
unaltered  carboniferous  deposits  on  the  western  flank,  to  the  most  highly  altered 
Silurians,  as  well  as  the  crystalline  metamorphic  rocks  of  the  axis,  are  all  parallel 
to  each  other, — all  so  graduate  into  each  other,  and  are,  in  short,  so  interlinked, 
that  we  can  nowhere,  as  in  Sweden,  obtain  a definite  base-line  which  exhibits  the 
lowest  stages  of  animal  life  as  completely  separated  from  an  anterior  state  of  things. 
On  the  contrary,  in  the  Ural  Mountains,  when  we  try  to  reach  Lower  Silurian  ves- 
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tiges,  the  record  is  usually  defaced,  though  the  walls  are  still  standing,  on  which, 
according  to  the  sequence  in  other  countries,  we  ought  to  be  able  to  decipher  it. 

But  let  us  not  be  misunderstood.  Looking  to  the  British  Isles,  we  well  know, 
that  there  are  large  tracts  in  them,  where  schistose  deposits  of  considerable  thick- 
ness, void  of  fossils,  and  also  much  associated  with  rocks  of  igneous  origin,  underlie 
strata  in  which  Lower  Silurian  remains  have  been  detected,  and  which  yet  preserve, 
like  those  of  the  Ural,  a general  parallelism  to  the  fossiliferous  rocks  above  them. 
We  would  not,  therefore,  dogmatically  contend,  that  in  the  convulsed  and  crystal- 
line centre  of  the  Ural,  there  may  not  have  existed  some  such  sedimentary  masses 
which  also  were  accumulated  before  the  creation  of  the  animals  of  the  Lowei  Si- 
lurian type.  Recurring,  however,  to  the  facts,  that  all  the  sedimentary  and  meta- 
morphic  masses  of  these  mountains  pi’eserve  one  to  the  other  a perfect  paiallelism 
of  direction  ; that  the  altered  rocks  are  seen  to  graduate  into  the  unaltered  ; that 
the  most  altered  occasionally  envelope  parallel  bands  ol  limestone  with  oiganic 
remains ; and,  lastly,  that  though  a patch  or  two  of  true  Lower  Silurian  strata  are 
still  recognizable,  the  regular  place  where,  according  to  the  established  law  of 
succession,  such  protozoic  beds  ought  to  appear,  is  commonly  taken  by  rocks 
which  have  undergone  metamorphism  and  mineralization,  through  the  evolution 
of  igneous  matter  along  a great  meridian  fissure,  we  think  we  are  fairly  sustained, 
both  by  direct  evidence  and  fair  analogy,  in  maintaining,  that  the  original  deposits 
out  of  which,  in  conjunction  with  eruptive  matter,  the  Ural  Mountains  have  been 
formed,  belonged  chiefly  to  one  great  palseozoic  sera,  made  up  of  the  Silurian, 
Devonian  and  Carboniferous  systems. 

From  our  own  researches  and  those  of  others  to  the  east  of  the  chain,  we  are 
disposed  to  draw  exactly  the  same  conclusions  in  respect  to  the  adjacent  rocks  of 
Siberia ; for  although  the  characters  of  the  last  intrusive  rocks  are  different,  and 
though  in  some  places  granites  (rocks  very  rarely  seen  in  the  Central  Ural)  usurp  wide 
spaces  in  the  lower  ridges  or  Asiatic  plateaux,  we  are  unacquainted  with  a single 
phenomenon  which  can  shake  our  belief,  that  all  these  granitoid  rocks  (whether  at 
Verkhoturie,  Ekaterinburg,  Miask,  or  in  the  steppes  of  Troitsk)  were  emitted  after 
the  completion  of  the  Carboniferous  system,  and  for  the  most  part  were  posterior 
to  the  greenstones  and  other  eruptive  rocks  of  the  Ural.  Trending  parallel  to 
the  Ural  chain,  and  therefore,  in  a broad  sense,  forming  one  of  its  appendages, 
these  granitic,  syenitic  and  associated  rocks  are  essentially  to  be  distinguished 
from  the  old  crystalline  rocks  of  Scandinavia,  and  must  be  viewed  as  of  the  same 
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age  as  those  of  Christiania  in  Norway,  which  have  there  also  burst  through  pa- 
laeozoic deposits. 

Reverting  to  the  probable  original  structure  of  this  chain  ; let  not  geologists  be 
appalled,  when  we  call  upon  them  to  regard  the  chief  crystalline  axis  of  the  Ural,  as 
an  equivalent  (for  the  most  part)  of  the  Silurian  strata.  We  can  assure  them,  that 
so  tar  from  being  a mass  of  too  great  dimensions  fairly  to  represent  such  deposits, 
all  the  lower  Uralian  rocks  united,  are  but  feeble  in  thickness,  when  compared  with 
the  grand  Silurian  series  of  Britain ; which,  as  is  now  well  understood,  occupies 
the  whole  principality  of  Wales  and  several  of  the  adjacent  English  counties. 
Instead  of  being  compelled  to  call  for  the  presence  of  the  many  thousand  feet  of 
Silurian  sediment  which  there  exist,  in  oi’der  to  construct  the  narrow  central  ridge 
of  the  Ural,  the  latter  mountains  expose  at  intervals,  within  themselves  alone,  abun- 
dant sedimentary  materials  out  of  which  all  their  crystalline  schists  and  quartz 
rocks  may  have  been  formed.  In  a word,  by  comparing  different  portions  of  this 
chain,  and  hy  following  its  masses  upon  their  strike,  wTe  are  assured,  that  the  same 
zone  which  in  one  tract  has  a mechanical  aspect  and  is  fossiliferous,  graduates,  in 
another  parallel  of  latitude,  into  a metamorphosed  crystalline  condition,  whereby 
not  only  the  organic  remains,  but  even  the  original  impress  of  sedimentary  origin 
are  to  a great  degree  obliterated.  In  this  respect,  therefore,  the  Ural  may  be  com- 
pared with  many  other  regions,  and  notably  with  the  Cumbrian  or  lake  region  of 
the  British  Isles,  where,  as  before  said  , the  equivalent  of  the  great  mass  of  the 
Lower  Silurian  rocks  is  composed  of  crystalline  slaty  masses,  alternating  with  much 
igneous  matter ; all  those  records  of  the  most  ancient  beings  in  the  paleeozoic 
succession,  which  are  so  clearly  exhibited  in  Wales  and  Siluria,  being  no  longer 
traceable. 

We  may  now  conclude  this  long  chapter  with  a few  words  upon  the  direction  of 
the  chief  Uralian  rocks.  The  geologist  who  inspects  our  Map,  or  who  has  fol- 
lowed our  descriptions,  can  scarcely  have  failed  to  perceive,  that  although  these 
mountains  have,  upon  the  whole,  what  must  be  called  a meridian  direction,  dif- 
ferent portions  of  them  are  subject  to  considerable  aberrations  from  that  line. 
Thus  from  the  Arctic  Ural,  in  latitude  64°  to  latitude  55J°,  the  dominant  ridge 
ranges  from  north  and  by  west  to  south  and  by  east ; occasionally  the  strata  on 
either  flank  of  the  axis  having  a strike  of  25°,  30°,  and  even  35°  west  of  north.  In 


1 See  Introductory  matter.  Chapter  I. 
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the  South  Ural,  on  the  contrary,  the  great  radiating  western  branches  trend  from 
north-north-east  to  south-south-west;  and  whilst  the  chief  axis  in  the  Irendyk,  with 
numerous  masses  on  the  west  of  the  Sakmara  and  in  the  line  of  the  Ural  river,  holds 
its  course  to  the  south,  many  of  the  rocks  which  flank  it  on  the  east,  resume  the 
prevalent  strike  of  the  strata  in  the  North  Ural,  and  trend  from  north-north -west  to 
south-south-east.  Seeing  that  the  interstratified  and  contemporaneous  igneous 
rocks  Avhich  appear  at  the  Katchkanar  and  other  places  along  the  crest  of  the 
chain,  have  the  same  direction  as  the  adjacent  sedimentary  masses,  we  believe  that 
the  meridian  alinement  of  the  ridge  began  to  be  impressed  upon  it  at  the  very 
earliest  period  when  the  original  sediments  were  formed ; in  other  words,  that 
from  the  most  primaeval  traceable  period,  there  has  been  a fissure  more  or  less  de- 
vious from  the  meridian,  by  which  igneous  matter  has  been  extravasated  at  different 
periods.  If  our  own  observations  were  not  adequate  to  establish  this  point,  our 
readers  may  draw  the  same  conclusions  from  the  writings  of  Baron  Humboldt, 
as  well  as  from  the  details  of  Mr.  G.  Rose,  in  his  description  of  certain  stratified 
masses  which  lie  between  Nijny  Tagilsk  and  the  crest  of  the  chain1.  Humboldt, 
Rose,  Helmersen  and  Le  Play,  all,  indeed,  concur  in  showing  the  prevalence  of  the 
latter  rock  along  this  crest  of  the  Ural,  and  even  upon  its  western  side,  where  it  is 
succeeded  by  black  dolomites,  occasionally  fossil iferous,  associated  with  chlorite 
and  talc  schists. 

There  were,  then,  we  conceive,  plutonic  evolutions  of  slaty  hornblende  rock 
during  the  earlier  portion  of  the  Silurian  period  all  along  this  great  fissure,  and 
these,  after  periods  of  repose,  were  followed  by  outbursts  of  greenstone,  porphyry 
and  other  eruptive  rocks.  The  effects  produced  during  one  of  these  periods  ol 
disturbance,  are  partially  seen  in  a few  conglomerates  of  the  Old  Red  Sandstone  or 
Devonian  age,  as  well  as  in  the  fragmentary  and  altered  condition  of  the  Uppei 
Silurian  limestones  along  the  eastern  flank  of  the  chain.  Again,  an  agitation  of 
this  chain  is  distinctly  marked  by  the  coarse  conglomerates  at  the  close  of  the  car- 
boniferous age,  which  from  the  very  nature  of  their  materials,  must  at  one  time 
have  been  deposited  in  shallow  water  and  positions  more  or  less  horizontal.  In 
such  positions,  indeed,  they  are  still  found,  when  remote  from  the  eruptive  axis ; 
but  on  approaching  that  line  of  igneous  disturbance,  these  very  beds  (in  one  portion 
of  the  mountains)  are  thrown  upon  their  edges,  in  the  manner  which  we  have 

1 M.  Rose  has  there  described  two  long  linear  masses,  the  one  of  limestone  in  a highly  granular  state, 
the  other  of  conformably  interstratified  hornblende  slate. 
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pointed  out  in  the  Guberlinslti  Hills  of  the  South  Ural,  where  they  have  precisely 
the  strike  and  direction  of  the  more  ancient  and  adjacent  masses  of  the  chain. 

That  the  Silurian,  Devonian  and  Carboniferous  rocks  have  all  been  disturbed  and 
affected  in  parallel  lines,  has  been  shown  in  repeated  sections,  though  the  directions 
of  the  very  same  strata  in  distant  parts  of  the  chain  differ  from  each  other  in  their 
bearing  to  the  extent  of  35°  or  even  40°.  Still,  however,  throughout  the  North 
Ural,  the  beds  of  all  the  formations,  when  examined  in  the  same  tract,  are  usually 
parallel  to  each  other  from  the  centre  of  the  chain  to  its  extreme  flanks. 

The  point,  however,  to  which  we  would  now  specially  point  attention  is,  that 
not  only  these  older  palaeozoic,  but  even  the  younger  Permian  deposits,  which  in 
many  parts  lie  in  horizontal  strata  against  the  edges  of  the  upturned  older  palaeozoic 
rocks,  out  of  whose  debris  they  have  been  formed,  have  for  considerable  distances 
been  affected  upon  lines  of  elevation  parallel  to  those  of  more  ancient  date.  In  the 
South  Ural  we  have  shown,  that  similar  deposits  on  the  opposite  flanks  of  the  chain 
have  assumed  fan-like  directions  over  considerable  spaces,  and  that  whilst  on  the 
European  side  of  the  axis,  the  Silurian,  Devonian  and  Carboniferous  rocks  trend 
to  the  west  of  south,  on  the  east  side,  or  along  the  valley  of  the  Ural,  the  carbo- 
niferous formations  strike  to  the  east  of  south.  This  is  observed,  however,  where 
the  mountains  spread  out  into  a considerable  width,  and  such  aberrations  are  not 
persistent ; for  when  viewed  on  a great  scale,  the  meridian  direction  is  resumed 
near  the  extreme  flanks  of  the  South  Ural,  and  is  maintained  both  in  the  line  of 
eruption  of  the  Kara  Edir-tau  and  the  Mugodjar  Hills  on  the  east,  and  in  the  Gu- 
berlinski  and  Urkatch  Hills  on  the  west,  which  uniting  in  Mount  Airuk  are  thus 
seen  to  constitute  one  great  zone  of  meridian  eruption,  as  indicated  by  Humboldt 
(see  Map,  PL  VI.). 

Another  feature  to  which  we  may  now  advert  is,  that  on  the  south-western  flank 
of  the  Russian  Ural,  or  in  all  the  country  extending  north  and  south  across  the 
rivers  Sakmara  and  Ik,  and  along  the  north  and  south  fissure  of  the  Bielaya,  the 
Permian  conglomerates  and  sandstones  range  parallel  to  the  bands  of  carboniferous 
limestone,  and  have  been  thrown  into  positions  more  or  less  conformable  to  them. 
The  highly  inclined  outliers  of  carboniferous  limestone  which  appear  along  that 
line,  are  sharply  elevated  axes  or  domes,  which  in  their  movements  have  also 
raised  up  the  Permian  deposits,  in  directions  parallel  to  the  outer  edge  of  the  Ural 
chain.  Thus,  whilst  the  gypseous  Permian  beds  lie  in  horizontal  and  undis- 
turbed masses  against  the  chief  mass  of  the  carboniferous  limestone,  which  really 
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forms  the  outer  wall  of  the  Ural  chain,  the  very  same  limestone  is  thrown  up 
through  the  Permian  deposits,  which  are  also  dislocated,  in  the  remarkable  outliers 
of  Tcheketau,  &c.  near  Sterlitamak.  The  whole  of  the  hilly  tract  of  Permian 
strata  bounded  on  the  east  by  the  river  Ik,  and  on  the  west  by  the  Ushatirka,  and 
ranging  southwards  across  the  Sakmara  to  the  Ural  river ; in  short,  all  the  south- 
western counterforts  of  the  Ural  chain  are  made  up  of  sandstones,  conglomerates 
and  limestones  of  the  Permian  age,  which  have  been  affected,  though  in  a less 
degree,  upon  lines  parallel  to  the  carboniferous  limestone.  In  a hill  upon  the  right 
bank  of  the  Ik,  a tributary  of  the  Sakmara,  near  Spaskoi,  the  sandstones  are  up- 
wards of  1300  English  feet1  above  the  sea  : and  in  Mount  Girialsk,  between  the 
Sakmara  and  Ural  rivers,  where  they  are  1085  English  feet  high,  these  conglome- 
rates strike  north-north-west,  south-south-east,  and  are  inclined  to  the  west  at 
angles  of  35°.  In  a word,  they  are  there  conformable,  not  only  to  the  carboni- 
ferous limestone  (see  p.  146),  but  have  exactly  the  same  strike  as  the  chief 
masses  of  older  rocks  which  constitute  the  Southern  Ural  in  that  parallel  of  lati- 
tude. In  directing  attention,  however,  to  these  relations,  we  are  quite  aware  of 
the  necessity  of  drawing  a marked  distinction  between  the  earlier  dislocations  and 
alterations  which  affected  the  Uralian  chain,  properly  so  called,  and  those  which 
have  occurred  subsequently  on  its  flanks,  and  on  lines  parallel  to  it.  The  latter 
pertain  to  geological  casualties  of  a minor  order  of  intensity  ; for  although  these 
flanking  Permian  strata  and  the  carboniferous  limestones  which  pierce  them,  have 
been  thrown  up  on  outlying  parallels,  the  older  or  carboniferous  deposit,  in  such 
positions,  never  exhibits  the  same  altered  or  dislocated  condition  as  in  the  Uial 
Mountains,  in  no  portion  of  which  have  the  Permian  deposits  ever  been  detected. 

From  all  these  facts,  then,  we  have  come  to  the  same  conclusions  as  those  at 
which  we  arrived  after  an  examination  of  the  Silurian  region  of  the  British  Isles  , 
— that  whatever  may  have  been  the  direction  of  an  ancient  fissure  in  the  ciust  of 
the  earth  (we  here  include  all  partial  deviations  and  embranchments  dependent 
thereon),  other  parallel  outbursts  and  upheavals  have  naturally  taken  place  along 
the  same  line  at  subsequent  epochs.  That  repetitions  of  such  a phenomenon  ought 
in  all  probability  to  have  occurred  along  the  same  lines— those  of  least  resistance- 
through  which  molten  matter  had  been  habituated  to  find  its  way  to  the  surface,  is 
what  any  one  who  reasons  from  existing  analogies  might  be  led  to  expect ; and  that 
it  has  been  so  along  the  chief  direction  of  the  palseozoic  deposits  of  Wales  and  En- 

' These  heights,  like  most  of  those  given,  are  taken  from  Colonel  Helmer sen’s  observations. 

3 p 


470  PARALLEL  LINES  OF  DISTURBANCE  AT  DIFFERENT  EPOCHS. 

gland  from  the  earliest  Silurian  period  to  the  Carboniferous  sera  included, — in  one 
instance,  indeed,  to  the  close  of  the  New  Red  Sandstone1,  and  in  the  Ural  Moun- 
tains from  the  Silurian,  till  after  the  Permian  period, — are  facts  which  it  is  import- 
ant to  record. 

Lastly,  if  throughout  the  whole  chain  of  the  Ural  we  can,  from  the  direction  of 
the  deposits  alone,  make  no  distinction  as  to  epochs  of  dislocation,  still  less  can 
we  attempt  to  do  so  when  we  turn  to  the  Timan  range,  which,  though  trending  for 
500  miles  from  north-east  to  south-west,  consists,  as  we  have  shown,  of  palaeozoic 
rocks  of  the  same  age  as  those  of  the  Ural  ; the  only  distinction  being,  that  along 
no  portion  of  that  low  ridge  are  the  Permian  deposits  affected,  as  along  the  south- 
western flank  of  those  mountains. 


P.S.  In  alluding  to  the  inverted  position  of  strata,  we  ought  not  to  forget  the 
remarkable  case  cited  in  North  Wales,  where  along  a considerable  space  in  Mont- 
gomeryshire and  Radnorshire,  the  Upper  Silurian  rocks  either  dip  under  or  abut 
against  what  are  now  known  to  be  Lower  Silurian,  but  which,  from  want  of  suffi- 
cient examination,  were  formerly  supposed  to  be  distinct,  and  were  then  called 
Cambrian.  (See  Silurian  System,  p.  309,  and  Chap.  I.  of  this  work.) 


1 See  Silurian  System,  p.  294  et  seq. 
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ANCIENT  SURFACE  OF  THE  URAL  MOUNTAINS  AND  THE 
ADJACENT  COUNTRIES.— GOLD  AND  MAMMOTH  ALLUVIA. 


Introductory  View,  showing  the  Mineral  conditions  of  the  Ural  Chain  when  the  Paleo- 
zoic Conglomerates  were  formed. — No  trace  of  Gold  or  Platinum  in  the  ancient 
Cupriferous  detritus  on  the  West,  nor  in  the  Tertiary  Grits  on  the  East  Flank  of  the 
Chain. — The  present  Watershed  and  the  Gold  Ore  both  formed  during  a compara- 
tively modern  period. — Auriferous  Alluvia  at  the  Mines  of  Berezovsk. — The  De- 
tritus of  Gold  veins  and  Mammoths’  hones  therein. — Mines  of  Chrcstovodsvisgensk 
with  Gold  and  Diamonds. — Mines  of  Peshanka  near  Bogoslofsk  with  Gold,  Mam- 
moths’ bones,  fyc.—Ores  of  Platinum  as  well  as  of  Gold  occasionally  formed  by  dif- 
fusion through  the  Rocks. — Auriferous  and  Mammoth  detritus  along  the  East  Flank 
of  the  Chain  to  Soimanofski  Zavod. — Great  richness  of  similar  accumulations  south 
of  Minsk. — No  traces  of  action  of  the  sea  on  the  East  Flank  of  the  Chain  from  after 
the  Palaeozoic  period  to  the  present  day. — The  Gold  Shingle  of  the  Ural  and  its 
overlying  Clay  formed  in  the  Lakes  of  an  ancient  Siberian  Continent,  where  the 
Mammoths  and  other  extinct  Animals  lived.— The  fossil  Mammalian  Remains  carried 
for  ages  into  Lakes  and  Rivers,  and  thence  into  Estuaries  and  the  Northern  Sea.— 
Their  final  destruction  probably  caused  by  the  last  elevations  of  the  Ural.— The 
Remains  of  fossil  Animals  in  the  Drift  of  European  Russia  considered —The  sup- 
posed preservation  of  the  Bos  Urus  to  the  present  day  explained.— Relative  changes 
of  Sea  and  Land  considered. 

THE  reader  will  already  Lave  seen,  that  just  as  surely  as  one  sediment  has  suc- 
ceeded to  another  in  the  Ural  Mountains,  so  have  certain  igneous  evolutions  and 
changes  taken  place  at  different  periods,  by  which  conglomerates  were  successively 
formed  upon  their  shores.  Thus,  for  example,  we  have  already  shown,  that  the 
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formation  of  magnetic  iron  was  coincident  with  the  outburst  of  one  sort  of  trappsean 
rock  (greenstone  porphyry),  which  however  posterior  to  stratified  and  other  igneous 
rocks,  was  in  itself  succeeded  by  copper  ore  and  serpentine,  whilst  the  latter  has 
been  subsequently  cut  through  by  syenites  and  gi’anites. 

Amid  the  results  of  these  various  disturbances,  we  will  now  endeavour  to  indi- 
cate the  period,  at  which  the  rocks  of  the  Ural  were  impregnated  with  gold,  and 
when  the  auriferous  alluvia  were  formed.  Looking  at  the  Ural  as  a great  meridian 
chain,  we  have  already  shown,  that  the  palaeozoic  and  sedimentary  deposits  of 
which  its  central  ridge  and  eastern  parallels  essentially  consisted  have,  to  a great 
extent,  parted  with  their  original  characters,  and  have  usually  assumed  a crystalline 
aspect.  Issuing  from  the  summit  and  eastern  edge  of  this  metamorphic  mass, 
eruptive  rocks  form  the  culminating  points  of  the  chain,  to  the  east  of  which  and 
extending  into  the  low  countries  of  Siberia,  other  parallel  lines  of  eruption,  ranging- 
more  or  less  from  north  to  south,  and  also  traversing  palseozoic  rocks,  constitute 
an  undulating  zone,  composed  of  hills  of  slight  elevations,  parallel  to  the  chief  ridge. 
These  lower  eastern  ridges,  all  either  composed  of  eruptive  igneous  rocks,  or  the 
original  strata  through  which  they  have  burst  forth,  are  the  chief  seats  of  the  mine- 
ral and  metalliferous  productions  of  the  chain.  For  though  auriferous  detritus 
occurs,  in  one  instance,  on  the  western  side  of  the  watershed,  that  exceptional  case 
is  accompanied  by  the  same  phsenomena  as  are  uniformly  apparent  in  the  eastern 
gold  zones,  viz.  the  contiguity  of  parallel  ridges  of  eruptive  rocks. 

The  general  feature  of  the  great  mass  of  auriferous  materials  being  invariably 
found  on  the  eastern  flank  of  the  chain,  coupled  with  their  almost  total  absence  on 
its  western  slopes,  has  been  already  dwelt  upon  by  Humboldt,  who  has  shown , that 
in  relation  to  the  other  geological  phsenomena  the  formation  of  gold  veins  is  of 
comparatively  recent  date,  and  little,  if  at  all,  anterior  to  the  destruction  of  the 
mammoths.  Having  ourselves  arrived  at  the  same  conclusion,  we  must  explain 
the  evidences  which  have  led  us  to  adopt  this  view,  because  in  one  material  geolo- 
gical point  they  are  independent  of  the  reasons  which  influenced  our  great  precur- 
sor. This  point  consists,  in  developing  the  geographical  changes  which  the  region 
has  undergone  in  former  geological  epochs,  and  by  deducing  from  their  results,  that 
the  auriferous  pheenomenon  must  have  been  posterior  to  all  such  early  conditions. 

In  the  first  part  of  this  work  we  have  endeavoured  to  establish,  that  the  widely- 
spread  cupriferous  deposits  of  Permia,  which  occupy  all  the  low  country  to  the 
west  of  these  mountains,  have  been  derived  from  pre-existing  eastern  lands,  upon 
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which  the  plants  and  vegetables  inclosed  in  the  Permian  conglomerates  must  have 
grown.  Judging  from  its  composition, — it  is  entirely  made  up  of  fragments 
of  ancient  Uralian  rocks, — the  great  Permian  deposit  must  have  been  accumu- 
lated, not  only  after  the  completion  of  the  Silurian,  Devonian  and  Carboniferous 
systems,  but  after  their  consolidation,  and  either  after  or  during  their  mineraliza- 
tion with  copper  ores.  This  is  a clear  and  undeniable  conclusion,  at  which 
the  field  geologist  who  has  examined  this  region  arrives  ; for  in  whatever  parallel 
of  latitude  he  may  trace  this  ancient  detritus,  he  invariably  finds  it  to  be  more 
coarse  and  metalliferous  as  it  approaches  the  mountains  from  which  its  materials 
have  been  derived,  whilst  in  receding  from  them,  such  mineral  matter  (always 
in  the  form  of  deposit  and  never  in  the  condition  of  veins)  as  regularly  dies 
away  and  is  lost  in  marine  marls,  sands  and  limestone.  But  if  the  Ural  Moun- 
tains were,  as  we  contend  they  must  have  been,  the  source  whence  all  these  cupri- 
ferous sediments,  as  well  as  detritus  and  fossil  vegetables  were  supplied,  very  dif- 
ferent, indeed,  must  have  been  their  former  outline  from  that  which  now  prevails ; 
for  on  the  ivestern  slope  of  the  axis  down  which  the  waters  now  flow  into  Permia, 
there  are  no  great  veinstones  and  original  sources  from  which  such  debris  could 
have  been  derived.  All  the  spots  where  the  largest  veins,  masses  and  original 
centres  of  copper  ore  occur,  whether  at  Bogoslofsk,  Nijny  Tagilsk,  Gumeshefsk 
and  Polofsk,  south  of  Miask  or  other  and  intermediate  places,  are  on  the  eastern 
side  of  the  chief  ridge.  Supposing  that  these  mines  were  in  the  process  of  forming, 
or  having  been  formed,  were  undergoing  destruction,  during  an  sera  in  which  the 
land  had  assumed  its  present  outline,  almost  every  cupriferous  particle  and  drop 
of  water  impregnated  with  or  transporting  such  mineral  matter,  must  have  de- 
scended into  the  adjacent  low  country  of  Siberia.  By  no  natural  agency  could  any 
considerable  quantity  of  such  coai’se  materials  be  now  carried  to  the  low  countries 
on  the  west,  between  which  and  all  the  great  copper  sources  which  are  known,  lies 
the  ridge  of  the  Ural,  Now,  as  all  the  cupriferous  detritus  has  been  carried  to  the 

1 The  case  of  Gumeshefsk  is,  indeed,  not  so  demonstrative  as  those  of  Bogoslofsk,  Nijny  fagilsk, 
Polofsk  ike  • for  the  small  river  near  the  former  place  winds  through  the  chain  to  the  west.  The  line  of 
heights’,  however,  is  to  the  west  of  Gumeshefsk,  and  equally  separates  that  tract  from  the  low  country  on 
the  west.  We  are  now  alluding,  it  will  be  recollected,  to  very  ancient  residuary  detritus,  which  must 
have  been  derived  from  that  which  is  now  the  east  side  of  the  line  of  greatest  altitude,  and  we  show,  that 
as  with  the  present  configuration  little  or  no  such  cupriferous  detritus  could  be  poured  down  to  the 
west  on  account  of  a high  intervening  ridge,  so  we  feel  sure  that  such  ridge  (the  present  crest  of  the  Ural) 
has  been  thrown  or  raised  up  after  the  accumulation  of  the  Permian  deposits. 
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western  flank  of  the  mountains,  and  not  a particle  of  it  into  the  low  country  of 
Siberia,  it  follows,  that  by  far  the  greatest  variation  in  physical  outline  which  the 
region  has  undergone, — one  by  which  a lofty  wall  was  thrown  up  between  Permia 
and  the  original  copper  sites  of  the  Ural, — took  place  at  a period  posterior  to  the 
formation  of  the  Permian  deposits. 

To  illustrate  this  view,  we  refer  to  our  proofs,  that  all  the  region  of  Permia  was 
submerged  during  the  gathering  together  of  its  copper-bearing  sediment  (charged 
with  remains  of  marine  animals,  mingled  with  the  branches  and  leaves  of  trees), 
whilst  the  opposite  low  country  of  Siberia  is  entirely  void  of  all  such  marine- 
formed  strata.  The  original  subsoil  of  Siberia  exhibits,  as  we  have  shown,  ancient  or 
palaeozoic  rocks  only,  similar  to  those  of  which  the  chain  of  the  Ural  was  originally 
composed,  covered  in  part  by  recent  tertiary  accumulations,  but  without  a remnant 
of  former  marine  detritus,  whether  of  the  carboniferous  or  Permian  seras,  such  as 
that  which  overlaps  and  covers  the  edges  of  rocks  of  the  same  age  on  the  west. 
It  follows,  then,  as  a necessary  induction,  that  when  the  cupriferous  gravel  and 
conglomerate  were  washed  into  the  sea-shores  and  bottoms  west  of  this  chain,  the 
tract  extending  eastwards  from  it  was  excluded  from  such  waters,  and  therefore 
above  them.  In  other  words,  what  we  now  call  the  Ural  Mountains,  then  formed 
the  rocky  shore  of  a very  ancient  and  probably  low  continent,  from  which  powerful 
streams  descended  into  a western  sea.  But  did  this  old  continent  contain  gold 
and  platinum  as  well  as  iron  and  copper?  Certainly  not ; for  had  it  been  so,  some 
trace,  however  slight,  of  gold  or  platinum  must  have  been  found  in  the  Permian 
debris ; and  yet  long  and  patiently  as  the  detrital  copper-mines  on  the  European 
side  of  the  chain  have  been  worked,  no  one  has  ever  heard  of  such  an  occurrence. 

Nor  if  we  recede  further  into  antiquity  and  look  to  some  of  the  earlier  “reliquiae” 
of  this  chain,  those,  for  example,  which  under  the  form  of  carboniferous  conglo- 
merates are  most  clearly  indicative  of  one  of  its  great  upheavals,  can  we  detect  in 
them  any  traces  of  gold  ores ; though  those  conglomerates  are  compounded  of  all 
sorts  of  rocks  which  pre-existed  in  the  Ural.  Searching,  indeed,  throughout 
the  whole  series  of  detritus,  whether  carboniferous,  Permian,  or  that  of  much 
younger  age,  the  tertiary  beds  of  Kaltchedansk  and  Verkhoturie,  in  none  of  these 
regenerated  deposits  has  a vestige  of  gold  ore  been  found. 

To  render  this  inference  still  more  conclusive,  it  may  be  stated,  that  not  only  the 
absence  of  auriferous  fragments,  but  the  very  materials  of  which  the  carboniferous 
and  Permian  conglomerates  are  composed,  similarly  bespeak  a like  change  of  out- 
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line  since  the  period  of  their  deposit ; for  if  the  present  watershed  of  the  Ural  had 
then  been  in  existence,  scarcely  any  fragments  or  pebbles  of  porphyry,  greenstone, 
or  Lydian  stone,  could  have  found  their  way  into  the  region  of  Permia, — all,  or 
nearly  all  such,  would  naturally  be  transported  to  the  depressions  on  the  Siberian 
flank  of  the  chain  where  these  rocks  abound  in  situ.  But  the  contrary  has  been  the 
case : the  Permian  deposits  on  the  west  contain  the  detritus  of  such  igneous 
and  metamorphic  rocks,  whilst  nothing  like  it  is  to  be  seen  in  Siberia. 

Whether,  therefore,  we  judge  from  the  total  absence  of  all  auriferous  matter  in 
the  ancient  conglomerates  on  the  west,  and  in  the  tertiary  grits  upon  the  east,  or 
from  the  absolute  materials  in  the  whole  series  of  regenerated  deposits,  we  conclude 
that  the  chain  became  auriferous  during  the  most  recent  disturbances  by  which  it 
was  affected,  and  that  this  took  place  when  its  highest  peaks  were  thrown  up,  when 
the  present  watershed  was  established,  and  when  the  syenitic  granites  and  other 
comparatively  recent  igneous  rocks  were  erupted  along  its  eastern  slopes. 

The  only  detritus  in  which  grains  and  portions  of  gold  and  platinum  have  been 
found  is,  in  truth,  that  in  which  remains  of  mammoths  and  rhinoceroses  have  also 
been  detected  ; and  coupling  this  last  fact  with  the  omission  of  all  auriferous  veins 
in  the  more  ancient  alluvia  of  the  chain,  there  can  be  no  doubt,  that  in  this  region, 
gold  was  one  of  the  most  recent  mineral  productions  anterior  to  the  historic  sera. 
The  very  nature  and  form  of  the  ground  in  which  the  auriferous  debris  have  been 
heaped  up,  shows  that,  unlike  the  ancient  or  Permian  detritus,  this  took  up  its  po- 
sition when  the  present  configuration  had  been  to  a great  extent  brought  about,  and 
when  valleys  existed,  in  which  large  quadrupeds,  closely  allied  to  those  which  now 
live  among  us,  were  entombed.  We  believe,  then,  that  before  the  surface  assumed 
its  present  outline,  the  tract  we  now  call  the  Ural  Mountains  was  a low  ridge,  ex- 
tending from  north  to  south,  and  forming  the  western  shore  of  a continent  on  which 

such  animals  lived  and  died  during  long  ages. 

In  proceeding  to  describe  a few  of  the  auriferous  spots  which  came  under  our 
notice,  we  at  once  disavow  any  pretension  to  explain  their  statistical  and  mining 
details.  Our  time  was  too  much  limited  for  such  inquiries,  concerning  which 
we  must  again  refer  to  the  works  of  Humboldt,  Rose,  Helmersen,  and  of  many 
officers  of  the  Imperial  School  of  Mines  who  have  written  upon  their  respective 
stations.  Our  sole  object  is  to  bring  before  the  mind  of  the  reader,  the  mode  and 
period  in  which  the  auriferous  detritus  was  accumulated. 

Whoever  may  take  in  his  hand  the  detailed  geological  map  of  any  auriferous 
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tract  of  the  Ural  or  Siberia,  and  observe  that  the  affluents  of  the  rivers  are 
chiefly  the  sites  which  the  gold  detritus  occupies,  might  naturally  be  led  to 
infer,  that  it  was  nothing  but  the  residue  of  rivers  or  streamlets.  This,  however, 
would  be  a gross  misapprehension.  The  gold  alluvia  of  the  Ural  (sand  it  can  very 
rarely  be  called)  is  a gravel  seldom  less  coarse  than  that  around  London  and  the 
east  of  England,  and  for  the  most  part  a shingle,  composed  chiefly  of  moderately- 
sized  and  small  subangular  fragments  of  the  adjacent  rocks.  It  is,  in  short,  that 
portion  of  the  detritus  of  this  chain,  which  has  been  derived  from  such  rocks  as 
have  been  impregnated  with  gold,  or  which  contained  gold-bearing  veins.  With 
the  exception  of  the  presence  of  very  minute  portions  of  gold,  platinum  or  mag- 
netic iron  disseminated  in  it,  and  which  are  very  rarely  perceptible  to  the  eye,  it  is 
nothing  but  the  debris  of  certain  mineralized  masses  which  have  been  formerly  shed 
off  from  the  flanks  of  these  mountains,  and  have  partially  filled  up  the  depressions 
adjacent  to  them. 

Unlike  the  Scandinavian  and  other  chains,  which  burthened  with  much  detritus 
have  cast  off  portions  of  it  to  great  distances  from  their  flanks,  the  sides  of  the 
Ural  are  void  of  all  such  far-transported  or  rounded  blocks  ; every  loose  fragment 
having  been  derived  from  an  adjacent  elevation,  and  having  been  usually  washed 
down,  in  strict  relation  to  the  chief  existing  features  of  the  land '.  In  fact,  the 
term  drift  is  not  correctly  applicable  to  these  Uralian  masses,  which  are  purely 
local,  and  in  which  there  are  none  of  those  boulders,  that  in  other  countries  have 
been  transported  across  hills  and  valleys,  far  from  the  place  of  their  origin.  Neither 
do  the  sides  of  the  mountains  exhibit  striae  of  denudation  nor  polished  surfaces;  and 
all  the  superficial  detritus,  without  exception  (parts  of  which  only  are  auriferous), 
is  strictly  local.  Let  us  now  consider  the  nature  and  relations  of  the  gold  accu- 
mulations, at  a few  of  the  principal  sites  where  they  are  worked. 

Gold  Mines  of  Berezovsk  near  Ekaterinburg. — These  mines,  situated  about  twenty- 
five  versts  to  the  north-north-east  of  Ekaterinburg,  have  long  been  most  productive, 
and  are  interesting  to  the  geologist  and  mineralogist  in  offering  the  only  subterra- 
nean shafts  in  all  this  region  by  which  gold  is  still  extracted  from  the  parent  rock1 2. 

1 The  same  distinction  was  formerly  pointed  out  between  the  local  drift  of  Siluria  and  the  foreign  or 
northern  drift  of  England.  See  Silurian  System,  p.  509  et  seq. 

2 From  the  year  1745,  to  the  time  of  our  visit,  1841,  these  mines  had  afforded  52,000,000  of  poods 
of  ore-stuff  which  had  yielded  679  poods  of  gold.  The  proportion  of  gold  to  the  vein-stone  or  detritus 
necessarily  varies  exceedingly  in  different  localities,  and  from  time  to  time,  even  at  the  same  place.  At 
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The  chief  fundamental  rocks  are  talcose,  chloritic  schists  and  clay  slates,  like  those 
which  prevail  around  Ekaterinburg,  and  these  have  been  cut  through  by  parallel 
bands  of  a felspathic  rock  called  “ beresite,”  which  M.  Rose  considers  to  be  a 
decomposed  granite, — a continuation,  in  fact,  of  the  granites  of  the  Shartash  lake 
and  Ekaterinburg  (see  Map).  The  band  of  “ beresite,”  which  bears,  in  truth,  the 
aspect  of  a metalliferous  lode,  trends  from  north  to  south,  and  contains  within  it 
many  veins  of  quartz,  in  which  the  gold  occurs,  and  from  which  it  is  extracted 
both  by  vertical  shafts  and  lateral  galleries  which  have  been  made  in  the  masses 
of  the  “ beresite.”  On  each  flank  of  the  lode,  the  talc  schist  in  contact  with  the 
beresite  is  a reddish  decomposing  altered  rock,  called  “ crassick  ” by  the  workmen. 
In  some  parts  of  the  works  the  quartz  veins  so  multiply  as  almost  to  exclude  the 
beresite,  whilst  some  other  or  poorer  veins  traverse  the  mass  diagonally  and  even 
from  west  to  east.  In  contact  with  the  quartz  veins,  the  beresite  is  usually  com- 
pact and  hard,  but  at  a little  distance  from  them,  that  substance  is  usually  in  a 
form  which  would  convey  to  the  ordinary  observer  merely  the  idea  of  kaolin  or 
decomposed  felspar  rock.  No  shaft  has  been  sunk  lower  than  twenty-eight 
fathoms,  and  no  perceptible  change  was  observed  in  the  nature  of  the  mineral 
substances  at  that  depth  ; but  owing  to  the  influx  of  water  and  the  want  of  steam- 
engines,  the  works,  at  the  period  of  our  visit,  were  only  carried  on  at  a level  of 
sixteen  fathoms. 

Referring  to  the  valuable  details  of  M.  Rose,  both  as  respects  the  nature  of  the 
matrix  and  its  imbedded  minerals1,  we  thus  briefly  allude  to  the  rock  in  situ,  in 
order  to  explain  how  the  alluvia  which  cover  it,  and  which  partake  of  the  local 
character  of  all  the  Uralian  detritus,  should  also  be  auriferous.  The  gold  alluvium 
at  this  locality  occupies  a narrow  depression  in  which  a tiny  stream  called  the 
Berezof  meanders.  The  detritus  reposing  upon  an  irregular  surface  of  the  schistose 

Berezovsk  100  poods  of  gravel  formerly  gave  from  five  to  eight  zolotniks ; but  now  the  same  quantity 
does  not  afford  more  than  from  one  quarter  to  one-half  of  a zolotnik.  The  Magdalenski  mine  near  Bo- 
goslofsk  has  been  known  to  afford,  in  one  year,  as  much  as  half  a pound  of  gold  in  100  poods,  though  in 
general  the  same  quantity  only  produces  one  zolotnik ! 

There  are  96  zolotniks  in  a Russian  pound,  which  is  equal  to  14  oz.  7 dr.  English  avoirdupois.  The  Rus- 
sian pood,  or  40  lbs.  of  that  country,  is  consequently  equal  to  3G  lbs.  2 oz.  English  avoirdupois.  [See  Tra- 
vaux  de  la  Commission  pour  fixer  les  mesures  et  les  poids  de  l’Empire  dc  Russie,  rediges  par  A.  Th 
Kupffer.] 

1 Besides  the  quartz,  M.  Rose  enumerates  tourmaline,  talc  crystals,  pyrophyllite,  bitter  spar,  iron  py- 
rites, brown  iron  ore,  needle  ore  (bismuth),  grey  copper,  copper  pyrites,  sulphate  of  copper,  carbonate  of 
lead,  vanadiate  of  lead,  gold,  &c. ; but  of  all  these  minerals  quartz  is  much  the  most  abundant. 
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rocks  or  granite  which  has  penetrated  them  is  composed  of  their  various  debris, 
chiefly  angular,  and  in  thickness  from  eighteen  to  twenty  feet.  It  is,  in  fact,  local 
drift,  and  is  spread  over  the  whole  of  the  adjacent  depression  with  little  reference 
to  the  streamlet  which  now  flows  in  it,  and  which  is  made  to  follow  the  works ; 
for  by  its  water  alone  is  the  ore  washed  out  of  the  detritus.  We  shall  not  describe 
these  works,  though  we  may  state  that  they  are  more  productive  in  those  spots 
where  the  broken  materials  and  coarse  sands  are  most  ferruginous,  and  that  during 
the  washing  process,  the  black,  glancing  grains  of  magnetic  iron  ore,  form  a good 
indication  of  the  presence  of  gold.  Our  chief  aim  is  to  show  the  position  in  which 
the  bones  of  mammoths  were  found  in  this  coarse  debris,  covered  by  clay,  bog- 
earth  and  soil. 

Berezof  rivulet,  • 


a.  Auriferous  rocks  “ in  situ.”  b.  Auriferous  detritus. 

c.  Overlying  clay  covered  by  humus  and  bog.  > — Position  of  mammoth  bones. 

The  above  diagram  at  once  explains  these  relations ; for,  as  we  have  before 
said,  the  drift  in  which  the  gold  occurs,  fills  up  all  the  original  inequalities  of  the 
surface  of  the  rocks  ; and  in  one  of  the  lowest  of  these  depressions,  from  eighteen 
to  twenty  feet  below  the  surface  and  at  least  200  feet  distant  from  the  little  river, 
very  well-preserved  tusks  and  other  bones  of  a mammoth  were  discovered  by  M. 
Koksharof,  sen. ',  formerly  director  of  these  works.  Now  the  coarse  gold,  gravel 
and  sand  is  covered  by  a thick  mass  of  clay,  which  is  wholly  unstratified,  and  this 
again  by  a poor  imperfect  grassy  peat,  and,  lastly,  by  the  sterile  humus  or  soil  of 
the  country.  With  the  exception  of  the  gold  in  the  gravel,  these  relations  may 
be  paralleled  in  many  other  tracts  of  Europe.  For  example,  just  in  similar 
coarse  gravel  and  sand,  have  often  been  found  the  bones  of  mammoths  and  other 
extinct  animals  in  the  ancient  valleys  of  the  Rhine  and  Danube,  and  many  other 
places.  There,  as  in  the  Ural,  the  coarse  detritus  is  usually  covered  with  the  finer 
materials  of  sediment,  either  in  the  form  of  clay  or  of  sand  and  loss.  In  the  upper 
clay  of  this  place,  as  in  the  loss  of  the  Rhine,  similar  remains  have  also  been  found  ; 
and  all  that  we  now  point  out  is,  that  by  the  distribution  of  the  materials  in  which 
such  remains  occur  they  could  not  have  been  placed  there  by  the  puny  Berezof 
1 M.  Koksharof  presented  these  bones  to  Mr.  Murchison,  and  they  are  now  in  London. 
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stream,  which  in  itself  is  wholly  incompetent  even  to  wear  out  its  own  course  in 
these  masses  of  ancient  and  pre-existing  debris. 

We  did  not  visit  a twentieth  part  of  the  gold  workings  of  the  Ural,  some  of  which 
occur  much  higher  up  towards  the  axis  of  the  chain,  others  further  removed  from 
it  than  those  of  Berezovsk,  and  we  must  point  to  the  map  for  many  of  these  po- 
sitions, in  all  of  which  the  alluvial  phsenomena  are  more  or  less  the  same  as  those 
above  mentioned,  the  detritus  being  invariably  derived  either  from  the  rocks  in  situ 
or  from  the  adjacent  higher  hills.  We  shall,  in  the  sequel,  describe  other  exam- 
ples of  exactly  similar  sepulture  of  the  bones  of  the  mammoth  in  the  South  Ural, 
and  in  the  mean  time  we  may  say  a very  few  words  on  the  extension  of  the  aurife- 
rous zone  to  the  north. 

Gold-bearing  alluvia  have  been  found  at  various  spots  nearly  all  along  the  eastern 
flank  of  the  chain,  both  in  the  lateral,  or  north  and  south,  and  in  the  transverse,  or 
east  and  west  valleys,  formed  amid  the  rocks  which  wre  have  formerly  described. 
These  auriferous  alluvia,  notably  rich  along  the  zone  where  greenstones,  porphy- 
ries and  serpentines  have  traversed  ancient  limestones,  have  been  followed  by  the 
Russian  miners  to  the  north  of  Petropavlosk,  between  which  place  and  Berezovsk 
the  excavations  and  works  have  been  numerous.  Around  the  Zavods  of  Nijny 
Tagilsk  and  Blagodat,  and  even  extending  to  the  western  talus  of  the  watershed, 
these  gold  alluvia  have  been  considerably  worked  in  those  parallels,  and  in  some 
instances,  the  ore  of  platinum  is  formed  in  the  very  same  masses.  In  reference  to 
the  works  depending  on  Nijny  Tagilsk  it  may  be  stated,  that  the  zone  which  ranges 
close  along  the  western  side  of  the  crest  of  the  chain  is  poor  in  gold,  the  particles 
of  which  are  associated  with  chromate  of  iron  and  platinum,  and  are  supposed  to 
have  been  derived  from  the  hornblende  and  metamorphic  rocks  which  there  rise 
up  to  form  the  axis.  The  richest  band  is  that  which  runs  from  north  to  south,  a 
little  to  the  east  of  Laisk,  whilst  two  other  but  poorer  zones  occur  in  the  mine- 
ralized low  ridges,  still  further  east,  or  at  forty  and  sixty  versts  from  Nijny  Tagilsk. 
In  this  parallel  of  latitude,  therefore,  the  gold-bearing  detritus  is  found,  at  intervals, 
and  in  zones,  extending  from  north  to  south  over  a country  near  100  versts  in 
width,  and  is  everywhere  made  up  of  fragments  of  the  metamorphic  and  eruptive 
rocks  of  the  region,  and  most  frequently  in  portions  of  quartz  veins.  Varying  in 
thickness  and  importance,  according  to  the  original  depression  or  cavities  in  which 
they  have  been  deposited,  these  materials  lie  at  all  levels,  the  little  modern  streams 
having  had  no  sort  of  influence  in  accumulating  them. 
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Gold  Mines  of  Chrestovodsvisgensk. — This  is  the  only  gold-work  of  any  magnitude 
which  fairly  lies  at  the  western  foot  of  the  Ural  chain ; for  those  which  depend 
upon  the  Zavod  of  Nijny  Tagilsk  are,  as  has  already  been  stated,  close  to  the 
eruptive  axis.  But  even  here  the  relations  are  on  the  whole  similar  to  those  more 
productive  deposits  which  occur  along  the  eastern  side  of  the  axis ; for  the  alluvia 
are  accumulated  to  the  eastern  side  of  the  black  dolomitic  limestone  before  de- 
scribed,— a rock,  as  before  shown,  which  is  seen  to  pass  into  the  talcose  and 
quartzose  schists  which  constitute  the  chief  mass  of  the  axis  of  the  Ural.  Nay, 
more,  this  gold  alluvium  also  lies  between  the  great  metamorphic  axis  of  the  Ural 
and  the  eruptive  ridge  of  Bissersk  (see  Map)  ; so  that,  in  truth,  the  mines  of 
Chrestovodsvisgensk  cannot  be  said  to  offer  an  exception  to  the  general  con- 
ditions, under  which  all  the  gold  alluvia  on  the  Siberian  side  of  the  chain  have 
been  formed.  Filling  the  narrow  valleys  which  radiate  from  the  ridge,  all  watered 
by  various  small  streamlets  which  fall  into  the  Koiva,  the  gold  shingle  is  here 
piled  up  in  thick  accumulations,  which,  as  you  ascend  the  Adolfski  brook  to  the 
chief  mines,  are  found  to  increase  to  a thickness  of  about  forty  or  fifty  feet,  covered 
by  masses  of  clay.  At  these  upper  works,  the  overlying  detritus  is  so  considerable, 
that  in  order  to  avoid  the  expense  of  removing  it,  horizontal  galleries  are  driven 
near  the  level  of  the  rivulet,  and  the  most  auriferous  portions  of  the  gravel  are 
thus  extracted.  This  detritus,  which  is  nearly  all  angular  and  chiefly  made  up 
of  chloritic,  talcose  and  quartzose  rocks  with  some  fragments  of  eruptive  rocks,  is 
apparently  void  of  limestone  or  dolomite,  thereby  showing,  that  it  has  been  really 
derived  from  the  breaking  up  of  the  higher  adjacent  Uralian  slopes  upon  the  east, 
which  are  essentially  composed  of  such  rocks.  Thence  it  has  been  spread  out  in 
great  mounds,  which  diminish  in  importance  as  they  descend  into  the  lower 
grounds,  where  the  alluvium  overlaps  the  edges  of  the  black  dolomite  or  Devonian 
limestone  before  described.  No  remains  of  great  pachydermatous  quadrupeds 
have  been  found  in  this  coarse  shingle,  though  the  bones  of  Elks  have  been  detected 
in  the  overlying  clay. 

The  gold  alluvia  of  this  tract  have  been  rendered  conspicuous  by  having  afforded 
specimens  of  diamonds ; and  as  some  doubt  was  at  first  thrown  upon  the  reality  of 
the  discovery,  we  think  it  right  to  state,  that  from  every  inquiry  we  made  upon 
the  spot,  no  sort  of  suspicion  can  attach  to  the  evidence.  In  referring  the  reader 
to  the  description  of  these  diamonds  in  the  works  of  Baron  Humboldt  and  M.Rose, 
it  is  only  necessary  to  state,  that  upwards  of  forty  specimens  (all  of  which  we  saw 
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in  the  cabinet  of  Prince  Butera)  were  detected  in  the  detritus  upon  the  banks  of 
the  Adolfski  rivulet,  at  the  time  when  the  alluvium  was  there  worked  for  gold.  The 
operations  being  no  longer  carried  on  in  that  spot, — the  quantity  of  gold  being  too 
small  to  repay  the  cost, — no  more  diamonds  can  have  been  detected. 

Judging  from  the  mineral  character  of  the  Uralian  rocks,  Baron  Humboldt  had 
even  before  his  visit  to  Siberia  foretold,  that  diamonds  would  be  found  in  the  Ural 
as  in  other  countries  which  contain  platinum  and  palladium  ; and  whilst  he  was  en- 
gaged in  his  journey  to  the  Altai,  the  discovery  at  Chrestovodsvisgensk  was  made. 
Since  that  period  Colonel  Helmersen  has  shown,  that  diamonds  have  been  found 
(though  in  a rare  specimen  or  two)  at  three  other  points  along  the  Ural  chain1. 

As  the  existence,  therefore,  of  diamonds  in  the  Ural  cannot  be  disputed,  it  is 
gratifying  to  know,  that  quartzose  micaceous  schist,  identical  with  the  diamond- 
bearing Itacolumite  of  the  Brazils,  really  occurs  in  the  portion  of  the  Ural  adjacent 
to  those  mines,  and  in  a tract  from  whence  the  drainage  of  the  Koiva  and  Polu- 
daska  streamlets  descend.  We  are  indebted  to  Colonel  Helmersen  for  this  dis- 
covery, from  which,  as  well  as  from  his  finding  the  same  itacolumite  in  various 
parts  of  the  Ural,  he  infers  that  it  has  been  the  real  site  of  the  diamonds2.  With 
the  precise  geological  age  of  the  itacolumite  of  the  Brazils  we  are  unacquainted, 
though,  like  that  of  the  Ural,  it  is  evidently  a metamorphic  rock.  In  the  former 
country  it  has  been  described  by  Eschwege  as  the  chief  seat  of  the  diamonds,  and 
all  the  rivulets  in  which  they  most  abound  flow  from  mountains  composed  of  it. 
In  M.  Claussen’s  description  of  a portion  of  the  province  of  Mina’s  Geraes  (Moun- 
tain of  Grammagoa),  we  are  assured,  that  powerful  and  slightly  inclined  bands  of 
soft  micaceous  sandstone,  having  occasionally  the  aspect  of  itacolumite,  repose  di- 
rectly on  transition  rocks,  and  contain  diamonds  between  the  flakes  of  mica,  just  as 
garnets  occur  in  mica  schist3.  Whether  this  sandstone  or  psammite,  as  M.  Claussen 
supposes4,  has  been  metamorphosed  into  the  crystalline  micaceous  schist  called 
itacolumite  (by  no  means  improbable),  it  is  not  for  us  to  determine;  but  as  dia- 
monds have  been  found,  in  exactly  similar  sandstones  and  grits,  in  Hindostan5,  there 

1 Ekaterinburg,  Kushvinsk  and  Vercli- Uralsk.  Baron  Humboldt  and  M.  Rose  were  prevented  from 
visiting  Chrestovodsvisgensk. 

2 Reise  nach  dem  Ural,  2 Abtb.  p.  202. 

3 Bulletin  de  l’Acad.  de  Bruxelles,  1841,  tom.  viii.  p.  330.  A Brazilian  specimen  of  itacolumite  in  the 
Imperial  Museum  of  the  School  of  Mines  contains  two  diamonds. 

4 Geogn.  Gemiilde  von  Brasilien,  p.  38  ; and  Pluto  Brasiliensis,  p.  424. 

3 See  also  Mineral.  Report  on  tlie  districts  of  Nellore,  Cuddapah  and  Guntoor,  by  Lieut.  Quchterlony  : 
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can  be  little  doubt  that  these  precious  stones  were  originally  formed  in  different 
parts  of  the  world  in  sedimentary  deposits  not  more  ancient  than  those  which  con- 
stitute the  flanks  of  the  Ural  chain.  We  may  add,  that  as  carbonaceous  grits  of 
the  Devonian  and  Carboniferous  periods  exist,  it  is  very  easy  to  conceive,  how  these 
masses,  like  other  sediments  to  which  we  have  previously  alluded,  have  been  trans- 
muted into  the  quartzose  micaceous  schists  which  occur  in  this  chain,  and  how  the 
diamonds  have  been  derived  from  them  and  deposited  in  the  auriferous  gravel1. 

Peshanka  Gold  Mine  near  Bogoslofsk. — After  this  short  digression,  we  now  return 
to  the  east  flank  of  the  chain.  The  gold  alluvia  of  the  rich  mine  of  Peshanka,  like 
those  of  Berezovsk,  occur  on  both  sides  of  a small  rivulet,  which  meanders  through 
a depression  between  the  copper  mines  of  Turyinsk  and  the  river  Kakva.  The 
chief  underlying  rock  is  greenstone,  and  the  gold  sands  situated  immediately  upon 
it  are  the  richest.  As  no  fragments  of  quartzose  veinstones  have  ever  been  found 
here,  the  gold  grains  being  simply  collected  by  washing  the  finer  sandy  gravel, 
it  has  been  supposed,  that  the  gold  is  diffused  throughout  the  subjacent  rock, 
which,  according  to  M.  Karpinski,  who  then  directed  the  mine,  was  in  part  a sye- 
nite. We  were  even  told,  that  upon  analysis  this  last-mentioned  rock  had  been 
found  to  contain  gold.  As  far  as  we  could  judge  from  appearances,  the  surface 
was  covered  by  large  blocks  of  syenite  lying  in  the  sand  and  gravel,  which  as  in 
other  places  was  covered  with  clay,  in  which  the  bones  of  mammoth,  rhinoceros, 
&c.  had  been  found,  chiefly  near  the  mouth  of  this  little  valley.  Most  of  the 
gold  has  been  extracted  near  the  centre  of  the  detrital  mass,  whose  maximum 
thickness  is  about  seven  feet,  and  which  is  clearly  divisible,  as  elsewhere,  into 
two  parts,  viz.  overlying  clay  and  shingle,  and  auriferous  sand  beneath.  On  the 
whole,  the  inspection  of  this  locality  led  us  to  believe,  that  the  gold  had  been  dif- 
fused through  the  subjacent  rock,  and  that  the  auriferous  epoch,  or  the  close  of  it, 
was  marked  by  the  scouring  and  denudation  of  the  surfaces  of  the  rock  so  impreg- 

Madras,  1841.  Some  of  these  tracts  appear  to  resemble  very  much  in  composition  the  axis  of  the  Ural. 
See  also  Lieut.  Newbold’s  papers  on  the  gold  and  diamonds  in  various  parts  of  India,  J ourn.  Royal  Asiatic 
Soc.  1843,  pp.  203—226. 

1 We  cannot,  for  the  reasons  before  assigned,  participate  in  the  idea  partially  alluded  to  by  M.  Rose,  and 
cited  in  the  Appendix  to  Baron  Humboldt’s  work,  that  the  diamonds  of  Chrestovodsvisgensk  may  have 
had  their  origin  in  the  black  dolomite  of  that  place ; for  although  that  rock  has  been  shown  to  contain 
carbon,  the  alluvia  in  which  the  diamonds  were  found,  though  overlying  the  dolomite,  exhibit  no  portions 
of  it.  We  agree  with  Colonel  Helmersen,  that  the  diamonds,  like  the  gold  shingle  and  the  major  part  of 
the  accompanying  detritus,  have  been  drifted  from  the  adjacent  flank  of  the  higher  mountains,  in  which 
micaceous  quartz  rocks  exist,  fragments  of  them  (itacolumite)  being  also  found  in  the  alluvium. 
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nated1.  All  the  coarse  detritus  had  evidently  been  forced  hither  by  the  same  waters 
which  entombed  the  mammoths  ; for  the  present  stream  can  scarcely  remove  a 
pebble  the  size  of  an  inch.  In  following  this  rivulet  and  the  river  Kakva,  into 
which  it  falls,  to  the  lower  grounds  of  Siberia,  the  remains  of  mammoth,  rhino- 
ceros and  Bos  Urus  multiply,  and  in  the  old  alluvium  on  the  banks  of  the  rivers 
Pellim  and  Tavda,  both  tributaries  of  the  Tobol,  are  very  abundant. 

Origin  of  the  Ore  of  Platinum,  and  probable  diffusion  of  that  Metal  as  well  as  Gold 
through  certain  rocks. — We  have  just  spoken  of  the  diffusion  of  gold  ore  through 
certain  rocks  of  the  North  Ural.  Even  at  the  moment  when  we  made  the  memoranda 
on  the  Peshanka,  and  saw  how  completely  the  auriferous  sand  at  that  spot  seemed 
to  be  simply  the  disintegrated  surface  of  the  subjacent  rock  (a  sort  of  syenite  or 
“ granite  pourrie”),  we  could  not  doubt  of  the  likelihood  of  such  a phenomenon. 
Since  that  time  Professor  Hoffman  has  ascertained,  that  in  a considerable  region 
of  eastern  Siberia,  the  gold  is  really  disseminated,  not  only  through  granitic  and  other 
igneous  rocks,  but  also  through  large  bodies  of  clay  slate®.  In  this  respect,  indeed, 
there  is  nothing  in  the  dissemination  of  the  gold,  which  is  in  any  respect  dissimilar  to 
what  is  known  of  the  diffusion  of  magnetic  iron,  pyrites  and  various  other  minerals, 
through  the  substance  of  rocks,  both  igneous  and  sedimentary.  The  fact  is,  then, 
that  though  gold  has  frequently  been,  and  is  for  the  most  part,  formed  in  quartzose 
and  other  veins  which  have  either  penetrated  or  been  separated  from  the  mass  of 
the  formation  (and  off  these  the  Ural  affords  countless  examples) , it  has  also  been 
diffused  in  some  tracts  throughout  the  whole  body  of  the  rock,  whether  of  igneous 
or  aqueous  origin. 

Though  ores  of  platinum  are  found  in  the  alluvia  of  the  Ural  chain  in  various 
parallels  of  latitude,  it  is  only  within  the  territories  of  the  Demidoff  family  that 
they  are  still  worked.  After  an  examination  of  the  greater  number  ot  the  platinum 
works  belonging  to  Nijny  Tagilsk,  all  of  which  lie  on  the  western  slope  of  the 
Ural-tau  in  that  parallel,  M.  G.  Rose  had  shown,  that  in  one  only  of  the  numerous 
masses  of  alluvia  was  any  gold  mixed  with  it,  and  that  in  no  instance  could  he 
detect  any  veinstones  of  quartz  or  other  fragments  of  rocks,  nor  of  magnetic  iron 

' Since  the  year  1829,  when  it  was  discovered,  this  mine  of  Peshanka  had  yielded,  to  1840,  or  in  eleven 
years,  250  poods  or  10,000  Russian  lbs.  of  gold. 

2 For  an  account  of  the  enormous  increase  of  gold  derived  from  the  eastern  governments  of  Siberia  in 
the  last  two  years,  with  speculations  thereon,  see  Mr.  Murchison’s  Address  to  the  Royal  Geographical 
Society  (Journal  Royal  Geog.  Soc.  Lond.  vol.  xiv.  part  i.  p.  lxvi.).  An  extract  will  be  given  in  the  Ap- 
pendix. 
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ore,  so  abundant  in  the  gold  alluvia.  The  platinum  had  formerly,  it  appears,  been 
found,  for  the  most  part,  in  fragments  from  the  weight  of  a zolotnik  to  near  one 
pound,  though  rarer  examples  had  occurred  of  pieces  weighing  from  three  to  up- 
wards of  eight  pounds.  According  to  Rose,  the  major  part  of  the  detritus  asso- 
ciated with  the  platinum  consists  of  serpentine,  with  very  rare  appearances  of 
hypersthene  or  other  minerals,  the  ground  over  which  it  has  been  washed  being 
either  chlorite  schist  or  quartzose  talc  schist,  the  latter  containing  diffused  epidote. 
The  platiniferous  alluvia  on  the  west  slope  of  the  Ural  ridge,  like  the  gold  alluvia 
on  the  east,  has  in  truth  been  drifted  down  into  adjacent  depressions  from  the  cul- 
minating peaks  of  hornblende  slate,  serpentine  and  greenstone,  and  is  occasionally 
from  ten  to  twelve  feet  thick.  It  differs  only  from  the  gold  alluvia  in  being  usually 
arranged  in  narrower  masses,  the  breadth  of  one  mass  being  eighteen  to  twenty  four 
feet,  and  of  another  thirty  to  forty,  and  their  lengths  from  300  to  400  feet ; whilst 
there  are  many  gold  accumulations  more  than  treble  such  length  and  breadth.  In 
our  own  examination,  indeed,  of  a heap  of  detritus  north  of  Kushvinsk,  from  which 
platinum  ore  had  been  extracted,  we  could  detect  no  sensible  geological  distinction 
between  it  and  the  auriferous  detritus  in  the  neighbouring  valleys,  since  we  found 
them  both  to  be  composed  of  various  sub-angular  veinstones  and  rocks  of  the  adja- 
cent ridges  (see  p.381).  By  this  observation,  however,  we  by  no  means  wish  to 
imply,  that  the  formation  of  platinum  ore  may  not,  in  other  instances,  have  been 
accomplished  by  a natural  process  separate  from  that  which  in  most  instances  ela- 
borated the  gold ; but  we  believe,  that  with  the  present  amount  of  evidence  it 
would  be  unsafe  to  attribute  the  origin,  of  either  platinum  or  gold,  exclusively  to 
one  mode  of  formation. 

We  are  led  to  make  this  remark  from  a recent  publication  of  M.  Le  Play,  whilst 
these  sheets  are  passing  through  the  press1.  Availing  himself  of  the  light  thrown 
upon  this  subject  by  the  scientific  researches  of  M.  Schwetzof  and  the  mineral 
agents  of  M.  DemidofF,  this  able  mineral  surveyor,  who,  as  before  said,  visited  a part 
of  the  Ural  Mountains  since  we  quitted  them,  has  come  to  the  conclusion,  that  the 
platinum  of  Nijny  Tagilsk  was  not  formed  in  veins,  but  disseminated  throughout 
the  whole  mass  of  certain  crystalline  rocks  (gisement  primitif).  He  founds  this 
belief  on  having  followed  twenty  or  more  courses  of  platiniferous  alluvia  up  to  a 
common  centre,  the  mountain  La  Martiane,  from  which  they  have  all  been  derived, 
and  of  whose  detritus  they  are  all  composed.  No  quartzose  veinstones  occur,  and 
1 Comptes  Rendus  a llnstitut  de  France,  Novembre  1844. 
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all  the  platinum  is  finely  and  equally  diffused  in  the  proportion  of  1 in  200  of  a mass 
which  is  made  up  of  fragments  of  greenstone  and  serpentine,  but  chiefly  of  the 
latter.  Moreover,  the  fragments  of  serpentine  associated  with  the  platinum  are 
positively  saturated  with  its  predominant  associate  chromate  of  iron,  and  though  as 
yet  no  platinum  has  been  recognized  in  the  rock,  M.  Le  Play  contends,  that  it  must 
be  imperceptibly  diffused  through  a mass  whose  disintegration  yields  this  ore. 

Such  data,  including  those  afforded  by  Humboldt 1 and  Rose,  certainly  afford  fair 
grounds  for  presuming,  that  the  platinum  in  these  localities  (the  most  remarkable 
in  Russia)  must  have  been  diffused  through  the  rock,  just  as  we  now  know  that  in 
large  ti’acts  of  Siberia  gold  is  also  diffused.  Still,  all  these  facts  cannot  induce 
us  to  change  our  opinions  respecting  a heterogeneous  mass  of  platiniferous  alluvia 
which  we  have  ourselves  seen  on  the  eastern  slopes  of  the  Ural,  between  Kushvinsk 
and  Turinsk,  where  fragments  of  greenstone,  porphyry,  jasper,  &c.  are  mixed  with 
fossiliferous  limestone,  and  grains  of  quartz  and  magnetic  iron  ore.  The  phseno- 
mena,  therefore,  at  the  Demidoff  works  of  platinum  ore,  can  by  no  means  be 
assumed  as  applying  generally  to  the  origin  of  that  metal.  Colonel  Helmersen 
has,  indeed,  distinctly  stated,  that  grains  of  platinum  have  been  extracted  from 
quartzose  veins  in  the  “ Beresite,”  which  are  loaded  with  gold,  and  he  properly 
insists  upon  that  as  a known  source  of  platinum2.  We  are  therefore  disposed  to 
think,  that  the  ore  of  platinum  has  been  formed  in  the  rocks  pretty  much  in  the 
same  manner  and  at  the  same  period  as  gold,  sometimes  in  veins,  though  perhaps 
even  more  commonly  by  diffusion  through  the  mass.  Being  a much  rarer  mineral 
than  gold,  it  is  of  course  to  be  expected  that  a greater  difficulty  should  prevail  in 
accurately  defining  the  origin  of  platinum ; the  more  so,  when  its  cost  of  production, 
and  the  few  uses  to  which  it  can  be  beneficially  applied,  have  led  to  the  abandon- 
ment of  nearly  all  the  Uralian  works,  except  those  kept  in  activity  by  the  Demidoff 
family. 

Other  Gold  Alluvia  on  the  Eastern  Flank  of  the  Chain. — For  an  account  of  many 
of  the  numerous  sites  of  gold  worked  along  the  east  flank  of  the  Ural,  besides  that 

1 See  Humboldt,  Asie  Centrale,  tom.  i.  p.  517,  where  Baron  Humboldt  suggested  this  idea.  “ L’ab- 
sence  totale,”  says  he,  “ du  quartz  dans  les  lavages  qui  renferment  le  platine  seul  a Nijni  Tagilslc,  est  un 
fait  tenement  important,  que  l’on  se  demande  si  le  peu  de  platine  qui  est  mele  h toutes  les  alluvions  au- 
riferes  appartient  exclusivemcnt  a la  meme  source,  a une  dissemination  primitive  dans  la  serpentine  avec  fer 
chromate,  ou  si  Ton  doit  admettre  que  dans  les  lavages  tres  pauvres  en  platine  le  metal  a ete  originaire- 
ment  reuni  a l’or  dans  les  filons  de  quartz  meme,  qui  ont  traverse  les  schistes  talqueux  et  chloritiques." 

4 Reise  nach  dein  Ural,  2 Abth.  p.  212. 
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of  Berezovsk,  to  which  we  have  briefly  adverted,  we  must  again  refer  our  readers 
to  the  many  excellent  and  minute  details  in  the  work  of  M.  Rose.  Whether  in  the 
zone,  which  is  most  eminently  productive  of  gold  (that  wdiich  ranges  by  the  eastern 
side  of  Nijny  Tagilsk,  and  is  probably  the  continuation  of  that  of  Berezovsk),  or  in 
the  less  productive  zone  nearer  to  the  Ural  crest,  wdiich  extends  southwards  from 
the  west  side  of  Nijny  Tagilsk  to  the  west  of  Neviansk,  and  includes  the  works  of 
Rudiansk  and  Verchneivinsk  ; or  again  in  the  auriferous  zone  much  further  to  the 
east, — in  all  these  tracts  the  phaenomena  are  essentially  the  same.  The  allu- 
vium is  everywhere  a coarse  local  detritus,  varying  in  thickness  from  two  to  ten 
and  twelve  feet,  and  usually  covered  by  much  stiff  clay.  The  component  stony 
fragments  in  each  wrork  necessarily  vary,  according  to  the  nature  of  the  adjacent 
rocks ; but  in  almost  every  case  quartz  is  abundant,  generally  accompanied  by 
pieces  of  highly  crystalline  chlorite  schist,  talc  schist  or  clay  slate.  In  one  quarry 
or  set  of  works,  fragments  of  beresite  or  decomposed  granite  prevail,  in  another 
greenstone  porphyry,  in  a third  serpentine,  in  a fourth  augite  porphyry.  Iron 
pyrites  appear  in  one  and  not  in  another,  but  garnets,  zircons,  magnetic  iron  ore, 
chromate  of  iron,  specular  iron  and  other  iron  ores,  are,  with  rare  exceptions,  com- 
mon to  all  these  accumulations.  One  of  the  most  remarkable  of  all  these  loose 
deposits  between  Nijny  Tagilsk  and  Ekaterinburg,  as  illustrating  our  own  views  ot 
the  nature  of  the  waters  which  must  have  been  employed  in  accumulating  such 
shingle,  is  cited  by  Colonel  Helmersen  on  the  left  bank  of  the  Neiva  and  Zavod 
lake  of  Neviansk.  There  the  detritus  of  very  great  thickness  occupies  ground  higher 
than  any  in  the  immediate  neighbourhood,  and  is  spread  out  in  a direction  almost  at 
right  angles  to  the  little  river  Neiva,  which  flows  at  its  foot.  It  is  just  such  a 
massive  pile  of  detritus  as  one  of  those  which  we  have  described  on  the  w'est  flank 
of  the  chain  at  Chrest ovodsvisgensk.  The  upper  layer  consists  of  yellowish  red 
clay,  with  a few  rollers  only  and  a little  gold,  from  seven  to  ten  feet  thick ; the 
next,  of  a dark  red  earthy  mass  in  the  upper  end  of  the  excavations,  seven  to  ten 
feet ; and  in  the  lower  eight  to  nineteen  feet,  and  spreading  out  over  a breadth  of 
320  feet,  the  whole  being  auriferous.  This  mass,  observes  Colonel  Helmersen,  is 
so  rich  in  pebbles  of  white  quartz,  that  in  some  places  it  resembles  a quartz  con- 
glomerate, whilst  in  other  parts  are  many  fragments  of  red  quartz,  clay  slate,  brown 
iron  ore,  serpentine,  talc  schiefer  and  white  dolomite.  I hat  the  quartz  pebbles  are 
the  chief  auriferous  fragments,  is  placed  beyond  a doubt,  for  one  quartz  block  was 
found  to  contain  upwards  of  four  pounds  of  gold. 
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Gold  Alluvia  at  Soimanofsk  in  the  South  Ural.— Let  us  now  cast  a glance  over 
the  gold  mines  to  the  north  and  south  of  Miask,  on  which  some  of  the  features 
which  bear  upon  our  views  are  still  better  developed  than  in  the  North  Ural. 
One  of  the  most  northern  of  these  spots,  called  Soimanofsk,  is  highly  interesting, 
as  being  situated  upon  a great  line  of  igneous  eruption  and  metamorphism,  to 
which  allusion  has  already  been  made.  It  lies,  in  fact,  at  the  opening  of  a small 
transverse  valley,  close  to  the  foot  of  the  chain,  in  which  masses  of  quartzose  and 
schistose  rocks,  with  a very  copious  development  of  limestone  enveloped  in  serpen- 
tinous  and  other  eruptive  rocks,  are  covered  with  a very  great  thickness  ot  auri- 
ferous alluvia.  A large  portion  of  the  auriferous  gravel  having  been  removed, 
the  limestone  has  been  exposed  throughout  a considerable  area,  as  represented  in 
this  woodcut,  and  it  is  curious  to  observe  to  what  powerful  action  its  surlace  had 
been  subjected  before  this  detritus  was  lodged  in  it. 

63. 


The  tops  of  the  highly  inclined  beds  are,  in  fact,  rounded  off,  and  the  interstices 
between  them  worn  into  holes  and  cavities,  as  if  by  the  action  of  water.  Now 
here,  as  at  Berezovsk,  mammoth  remains  have  also  been  found,  and  they  were 
lodged  in  the  very  lowest  part  of  the  excavation,  at  the  spot  to  which  the  figure 
of  a man  is  pointing  in  the  above  woodcut,  and  at  about  fifty  feet  beneath  the  sur- 
face of  overlying  gravel,  before  it  was  removed  (see  upper  dotted  line  c*).  The  evi- 
dence at  this  spot  seems  therefore  decisive  of  the  fact,  that  the  entombment  of  the 
mammoths  was  here  accompanied  by  powerful  local  debacles,  which  filled  up  the 
depressions  with  the  debris  of  the  adjacent  ridge1.  To  this  consideration,  however, 
we  shall  return  in  the  sequel. 

1 That  streams  like  those  which  now  flow  could  never  have  accumulated  the  immense  mass  of  detritus 
here  exposed,  is  seen  by  referring  to  the  present  small  rivulet  o,  the  bed  of  which  has  been  lowered  by 
the  miners  to  the  level  n. 
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Gold  Mines  South  of  Miask. — Amid  the  many  auriferous  tracts  along  the  eastern 
flanks  of  the  Ural,  there  is  no  one  which  has  afforded  greater  wealth,  none  cer- 
tainly in  which  such  large  lumps  of  gold  ore  have  been  found,  as  in  the  tract  which 
extends  from  the  parallel  of  Miask  to  the  south  of  the  lake  Aushkul,  and  is  in- 
closed between  the  Ural-tau  on  the  west,  and  the  Ilmen  ridge,  or  its  prolongations 
on  the  east.  It  is  probable  that  a great  portion  of  this  gold  ore  has  been  derived 
from  the  breaking  up  of  quartzose  veinstones,  which  intersected  the  clay  slate  and 
chlorite  schist  of  this  region ; such  veins  having,  in  fact,  been  partially  worked 
to  the  west  of  Miask  (see  Coloured  Section,  PI.  III.  fig.  1).  The  tract  to  which 
we  now  particularly  invite  attention,  lies,  however,  to  the  south  of  Miask,  and  com- 
prehends the  very  productive  mines  on  the  left  bank  of  the  river  Miass,  or  in  the 
depressions  watered  by  the  streamlets  Kutaranganka,  Iremel,  &c.  Ascending  the 
river  Miass  along  a rich  verdant  valley,  we  were  much  surprised  in  having  a site  of 
gold  ore  pointed  out  in  the  very  heart  of  a calcareous  basin  which  occupies  this 
portion  of  the  valley,  and  between  eruptive  rocks  both  on  the  east  and  west.  In 
some  parts  the  cliffs  forming  the  banks  of  the  little  stream  are  seen  to  be  composed 
of  hard  and  altered,  but  regularly  bedded  and  jointed  limestone,  in  which  encri- 
nites  are  occasionally  discernible,  and  in  one  of  the  denudations  in  this  rock  the 
gold  workings  called  Verchne-Miask  have  been  established.  The  detritus  here 
may  be  termed  a heavy  argillaceous  breccia  from  six  to  twenty  feet  thick,  in  which 
blocks  or  fragments  of  limestone,  varying  from  four  inches  to  seven  inches,  and 
even  to  occasional  slabs  from  four  feet  by  two,  are  associated  with  smaller  frag- 
ments of  quartz,  greenstone,  chlorite,  schist,  &c.  ; the  whole  resting  on  the  dis- 
turbed edges  of  the  limestone.  Now  the  points  to  which  we  wish  to  call  attention 
in  reference  to  this  detritus,  are,  first,  that  the  smaller  fragments  are  those  which 
have  travelled  over  the  little  valley  on  the  west,  whilst  the  larger  are  those  of  the 
limestone  in  situ,  many  of  which  have  merely  been  re-aggregated  on  the  spot ; and, 
secondly,  that  gold  ore  also  occurring  in  the  harder  and  other  materials,  is  also 
said  to  be  disseminated  through  this  limestone1. 

The  most  productive  of  the  gold  workings  of  this  tract  occur  in  the  undulating 
grounds  on  the  western  side  of  this  valley*,  where  the  depressions  around  several 

1 This  fact  of  gold  being  diffused  through  limestone,  we  mention  on  the  authority  of  General  Anosoff 
and  Major  Lissenko,  who  were  there  with  us. 

? M.  G.  Rose  has  given  a very  minute  description  of  the  nature  of  the  detritus  and  subjacent  rocks 
at  many  of  these  gold  works.  (See  his  Special  Map  of  this  tract,  vol,  ii.) 
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little  conical  hills,  composed  of  serpentine,  diallage  and  other  trappsean  rocks  with 
slaty  schists,  rise  up  and  form  low  counterforts  on  the  eastern  edge  of  the  Ural- 
tau.  Little  streamlets  called  Tashkuturgan  and  Kuslikinovka,  across  either  of 
which  a man  can  jump,  are  employed  for  the  grinding  and  washing  of  this  detritus. 

In  order  to  satisfy  the  reader  that  the  gold  alluvia  have  been  formed  in  an  ancient 
alluvial  period,  when  the  relations  of  land  and  water  differed  from  those  of  the 
present  day,  we  first  annex  a little  diagram  taken  from  a spot  adjacent  to  the  works 
of  Zarevo  Nikolayefsk. 

64. 


This  drawing  represents  a conical  hill  upwards  of  100  feet  in  height,  chiefly 
composed  of  a slaty  greenstone,  from  the  sides  and  summit  of  which  gold  detritus, 
consisting  of  fragments  of  quartz  veins,  chlorite  schist  and  greenstone  have  been 
taken  in  greater  abundance  in  and  towards  the  depressions  on  the  sides,  though 
in  smaller  quantities  all  over  the  hill  and  even  to  its  summit.  This  fact,  like  that  near 
Neviansk,  proves,  that  although  the  detritus  is  more  or  less  local,  it  has  been 
accumulated  by  an  agency  which  carried  it  down  in  broad  sheets,  and  distributed 
it  over  all  the  inequalities  of  the  surface,  lodging  it  on  acclivities  as  well  as  in 
hollows.  In  the  depressions,  as  might  indeed  be  looked  for,  the  greatest  masses 
of  detritus  have  been  accumulated,  and  there  only  are  they  covered  with  a thick 
spread  ot  clay.  In  these  latter  hollows,  particularly  around  the  Zavod  of  Zarevo- 
Alexandrofsk,  the  very  heavy  “ pepites  ” or  lumps  of  solid  gold  have  been 
found  (evidently  portions  of  very  rich  veinstones  or  nests  of  ore)  which  have  ren- 
dered this  locality  so  celebrated1.  At  the  period  of  our  visit, t he  heaviest  of  these 
“ pepites  ” (others  of  thirteen  and  sixteen  pounds  having  preceded  it)  weighed 
twenty-four  pounds  sixty-eight  zolotniks ; but  since  we  left  Russia  a lump  of 
native  gold  was  found  in  these  works  in  1843,  which  is  now  deposited  with  the 
others  in  the  Museum  of  the  Imperial  School  of  Mines,  and  which  weighs  about 

1 These  workings  vary  much  in  their  value  ; formerly  they  gave  from  9 to  10  zolotniks  of  gold  per 
pood  of  gravel,  now  they  afford  11  zolotnik  only.  For  the  equivalent  of  Russian  weights,  see  p.  477, 
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seventy-eight  English  pounds  1 ! This  may  fairly  be  called  the  largest  gold  boulder 
which  was  ever  washed  away  from  a rock ! Large  lumps  of  gold  are,  however, 
to  be  considered  as  exceptions  in  the  Ural,  and  most  of  those  which  are  of  any 
magnitude  have  been  found  in  this  one  small  tract  watered  by  the  Taslikutur- 
gan  rivulet,  and  collected  at  the  adjacent  works  of  Zarevo-Alexaudrofsk  and 
Nikolayefsk. 

It  forms,  as  before  said,  no  part  of  our  design  to  enter  either  into  the  mineralo- 
gical  or  statistical  details  connected  with  these  gold  mines 2.  Referring  the  reader 
to  the  mining  map  of  this  district,  published  by  M.  Rose,  we  simply  beg  to  call 
attention  to  our  rude  drawing  of  a portion  of  the  works  a very  little  to  the  north 
of  a monument  erected  to  commemorate  the  visit  of  the  Emperor  Alexander  in 
1824. 

65. 


In  clearing  away  the  auriferous  detritus,  here  from  ten  to  twelve  feet  in  thick- 
ness, portions  of  the  fundamental  rock  were  laid  open,  the  surfaces  of  which  are 
so  hollowed  out  into  cavities,  as  to  leave  no  doubt  that,  like  the  previous  example 
(p.  487),  they  must  have  been  subjected  to  very  considerable  erosion  by  water, 
though,  for  reasons  which  we  shall  presently  assign,  we  believe  that  this  effect 
was  produced  at  an  ancient  period,  and  not  when  they  were  buried  under  the  coarse 

1 The  first  mentioned  of  these  specimens  was  found  on  the  occasion  of  the  visit  of  the  Emperor 
Alexander  to  these  mines,  when  the  little  monument  represented  in  the  above  woodcut  was  erected. 
The  large  pepite  was  found  at  some  depth  in  the  alluvia  on  which  one  of  the  old  buildings  had  been  placed. 
See  Major  Oserkys’  description  of  this  and  other  Russian  " pepites  ’ ; Kais.  Russ.  Min.  Gesell.  Jahr 

1844,  p.  70,  with  figures  of  the  two  chief  lumps  of  gold. 

* M.  Rose  states  that  upwards  of  100  localities  in  the  Miask  district  are  auriferous. 
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gold  shingle  and  drift  which  surround  them.  The  chief  of  these  projecting  bosses 
of  rock  consisted  of  greenstone  passing  into  a large  concretionary  felspar  rock, 
and  in  contact  with  these  trappsean  masses  are  veinstones  of  quartz  and  calc  spar 
in  talc  schist,  &c.  These,  in  short,  as  well  as  various  others  along  the  eastern  edge 
of  the  Ural-tau,  are  the  rocks  out  of  which  the  auriferous  detritus  has  been  de- 
rived ; and  in  the  great  mass  of  local  drift  we  see  quite  enough  to  convince  us 
that  it  must  have  been  got  together  during  long  periods  of  attrition  and  atmo- 
spheric action.  To  this  coarse  and  ancient  detritus,  the  existing  water-courses  have 
simply  this  relation, — that  they  have  partially  hollowed  out  channels  in  it,  just  as 
the  rivers  of  England  and  France  have  worn  their  way  through  the  ancient  gravel, 
which  is  there  spread  over  low  and  broad  expanses,  whether  former  estuaries  or 
rivers  of  those  countries.  This  observation  applies,  indeed,  to  every  heap  ot 
auriferous  detritus  on  the  Siberian  Hank  of  the  Ural. 

If  it  were  our  object  we  might  describe  other  auriferous  localities  which  we 
visited,  such  as  that  of  Cossatchi-datclii,  where  the  gold  detritus  is  lodged  against 
the  foot  of  the  carboniferous  limestone,  whose  fossils  and  condition  have  been  de- 
scribed, and  of  the  Mindiak  river  between  Verch-Uralsk  and  the  Ural-tau  on  the 
west ; but  we  have  already  said  more  than  enough  for  the  objects  of  our  general 
reasoning1. 

In  the  South  Ural,  then,  as  in  the  North,  the  remains  of  mammoths,  Bos  Urus, 
and  Rhinoceros  tichorhinus 2 are  found  in  all  the  coarse  detritus;  but  as  that  only 
which  is  auriferous  is  cut  into,  the  bones  are  seldom  detected  out  of  the  line  of  the 
gold  works.  The  Bashkirs,  indeed,  attach  a superstitious  feeling  of  respect  to 
these  bones,  and  have  been  known  to  say  to  the  Russian  miners  who  first  settled 
among  them,  “ Take  from  us  our  gold  if  you  will,  but  for  God’s  sake  leave  us  tlie 
bones  of  our  ancestors5.” 

1 In  the  southern  Bashkir  districts  the  upper  drift  of  the  country  is  often  composed  of  black  earth,  that 
substance  covering  the  coarse  shingle,  just  as  the  yellow  or  grey  clay  surmounts  it  in  the  north.  Such 
examples  are  clearly  displayed  in  the  valley  of  the  little  river  Mindiak,  between  Verch-Uralsk  and  the 
Ural-tau.  In  short,  no  one  can  have  cast  his  eye  over  the  adjacent  regions  of  Siberia,  without  seeing 
that  this  black  earth  or  “tchornozem”  is  there  the  most  recent  of  the  alluvial  accumulations,  as  it  is 
never  surmounted  by  hut  always  overlaps  the  coarser  alluvia  which  we  have  been  considering  (see  the  last 
Chapter). 

2 From  a description  of  Pallas  it  is  believed,  that  remains  of  mastodon  have  also  been  found  in  the  Ural 
Mountains.  They  have  certainly  been  found  in  Southern  Russia  (see  p.  503). 

3 The  Samoyedes  (as  Count  Keyserling  learnt  in  his  tour  to  the  Petchora)  have  a most  singular  belief 
respecting  the  mammoth,  which  would  lead  us  to  suppose,  that  many  entire  forms  of  the  animal  may  from 
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Habitation  and  Destruction  of  the  Mammoths. — Though  mammoths  occur  in  cer- 
tain quantities  on  the  flanks  of  the  Ural,  thus  leading  us  to  believe,  that  when  alive 
they  inhabited  the  tract  where  their  skeletons  are  entombed,  it  must  be  recollected, 
that  as  by  other  proofs  we  have  already  endeavoured  to  show  the  comparatively 
recent  elevation  of  the  Ural  crest,  this  region  cannot  be  looked  upon  as  having 
been  rendered  highly  mountainous  until  the  very  period  when  great  numbers  of 
these  animals  tvere  destroyed — a destruction  which  we  believe  to  have  been  mainly 
accomplished  when  the  present  watersheds  between  Europe  and  Asia  were  deter- 
mined. 

Let  us  suppose,  then,  that  the  mammoths  and  their  associates  ranged  over  these 
hills,  when  they  formed  the  elevated  edge  of  an  eastern  continent.  Further, 
let  it  be  assumed  (and  this,  indeed,  is  quite  in  accordance  with  the  physical 
features  of  this  region),  that  the  greater  number  of  the  broad  depressions  which  are 
now  filled  with  auriferous  and  mammoth  detritus  were  then  occupied  by  lakes,  in  the 
grounds  around  which  these  extinct  quadrupeds  had  long  lived,  and  into  whose 
shores  or  bottoms  their  bones  had  been  washed  for  ages,  and  we  shall  then  have 
before  us  the  conditions  which  will  best  explain  the  Uralian  phenomenon.  No 
one  can  observe  -what  the  Russian  miner  has  accomplished,  by  damming  up  the 
existing  rivers,  and  thus  forming  artificial  lakes  in  every  sinuous  tract  in  which 
ores  are  worked,  without  being  naturally  led  to  the  idea  which  we  suggest,  that 
larger  and  deeper  lakes  were  formerly  in  existence, — lakes,  in  fact,  which  in  still 
more  primaeval  times  fed  the  great  rivers  that  washed  the  Permian  detritus  to  the 
sea  then  existing  upon  the  -west.  Granting  these  premises,  all  the  relations  of  the 
Uralian  mammoth  alluvia  may,  it  appears  to  us,  be  rationally  explained ; for  in 
some  of  the  most  violent  movements  of  elevation  which  gave  rise  to  the  present 
central  watershed,  we  may  readily  conceive  how,  their  barriers  being  broken  down, 
these  lacustrine  waters  were  poured  off,  and  how  their  shingly  bottoms  and  shores, 
already  containing  bones  of  mammoths,  were  desiccated  and  raised  up  into  the 
irregular  mounds  which  now  constitute  the  auriferous  alluvia.  The  very  nature  of 
the  auriferous  shingle,  with  its  subangular  fragments,  so  completely  resembles  the 
detritus  of  lakes,  and  is  so  unlike  the  gravel  formed  on  the  shore  of  seas,  that 

time  to  time  have  been  known  to  them  or  their  predecessors.  The  mammoth  of  their  legend  is  a great 
subterranean  monster  delighting  in  ice  caverns,  and  to  whom  they  attach  a superstitious  reverence,  believing 
that  the  man  who  exposes  the  creature  to  day,  thereby  kills  it  and  brings  misfortune  on  his  family.  This 
serves  to  explain,  why  it  is  so  difficult  to  obtain,  through  the  natives,  the  disinterment  of  an  entire  animal. 
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independent  of  the  entire  absence  of  any  marine  remains  whatever  of  tertiary  or  recent 
age,  all  along  the  immediate  eastern  flank  of  the  Ural  mountains,  we  have  no 
hesitation  in  believing,  that  the  gold  deti'itus  was  accumulated  during  a terrestrial 
and  lacustrine  condition  of  the  surface.  One  fact  only  which  we  have  mentioned 
seems,  at  first  sight,  to  militate  against  this  view,  viz.  the  deeply  eroded  surfaces 
of  some  of  the  palaeozoic  rocks.  But  however  these  appearances  may  have  been 
produced,  it  is  manifest  they  could  not  have  resulted  from  the  denuding  action  of 
the  same  water,  in  which  the  shingly  and  slightly  rounded  angular  detritus  was 
formed.  Such  abraded  surfaces  may,  to  a great  extent,  have  been  produced, 
at  periods  long  anterior  to  that  of  which  we  are  now  treating,  and  when  the  edges 
of  the  palaeozoic  strata,  first  emerging  from  beneath  the  sea,  left  their  irregular 
and  water-worn  surfaces  to  be  filled  with  terrestrial  and  lacustrine  deposits  of 
after-days. 

In  some  cases,  however,  the  denuding  and  abrading  power  of  waters,  produced 
both  by  the  bursting  of  lakes  and  the  change  in  the  direction  of  the  currents, 
must  have  been  very  considerable,  for  such  alone  would  account  for  several  of  the 
appearances  we  have  spoken  of,  and  the  transport  of  large  blocks  and  enormous 
pepites  of  gold  into  broad  lateral  depressions. 

In  proposing  a lacustrine  entombment  for  the  Uralian  mammals,  we  are  borne 
out  by  the  constant  position  of  thick  masses  of  silt  and  clay  overlying  the  coarser 
shingle.  If  the  deposits  had  been  submarine — even  if  no  traces  of  shells  were 
visible,  there  might  have  been  some  indications  of  the  action  of  the  waves — some 
appearance  of  a coast-line  : but  nowhere  can  the  geologist  imagine  such  a former 
state,  whilst  the  superposition  of  the  clay  to  the  shingle  is  best  explained,  on  the 
hypothesis  of  formation  under  lacustrine  or  broad  fluviatile  conditions,  which  even- 
tually assumed  a tranquil  character.  Such,  in  fact,  are  precisely  the  cases  of  the 
great  valleys  of  the  Rhine  and  the  Danube  ; and  just  as  we  have  imagined  that  the 
mammoth  lived  in  those  Uralian  tracts,  when  the  adjacent  parts  of  Siberia  were 
occupied  by  lakes,  so  do  we  suppose  that  the  like  animals,  whose  bones  are  found, 
both  in  the  coarse  shingle  of  the  Rhine  and  in  the  overlying  loss  near  Baden- 
Baden,  once  lived  upon  the  grounds  which  now  constitute  the  Black  Forest  and 
adjacent  Alpine  tracts  whence  the  detritus  has  been  derived.  With  evidences 
of  internal  lakes  and  ancient  rivers,  in  which  the  bones  of  some  of  its  ancient 
quadrupeds  were  lodged,  Great  Britain,  though  evidently  also  the  abode  of  mam- 
moths, is  distinguished  from  the  Ural  and  Siberia,  in  exhibiting  around  its  coasts, 

3 s 
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and  even  far  into  the  interior,  the  proofs  of  the  abode  of  the  sea  or  marine  estuaries 
during  long  periods. 

But  we  now  return  to  the  Ural.  A former  terrestrial  surface  on  which  the  great 
quadrupeds  lived  for  long  ages,  and  the  rupture  and  desiccation  ot  adjacent  lakes, 
coincident  with  some  of  the  last  elevations  of  the  chain,  will,  w7e  are  convinced, 
best  explain  the  condition  in  which  the  remains  of  the  mammoths  are  left  buried 
on  the  edges  of  the  uplifted  ridges  of  the  Ural,  as  well  as  in  the  low  lands  and  great 
estuaries  furthest  removed  from  them.  In  the  depressions  at  the  very  foot  of  the 
chain,  the  mammoth  skeletons  are  broken  up,  and  their  bones,  together  with  those 
of  Rhinoceros  tichorhinus  and  Bos  Urus,  are  rudely  commingled  in  the  coarse  shingle, 
derived  from  the  mountains  or  in  the  clay  above  it.  In  proportion,  however,  as 
we  advance  into  the  plains  of  Siberia  or  descend  into  the  valley  of  the  Tobol  and 
the  Obe  or  their  affluents,  these  bones  increase  in  quantity,  and  are  at  the  same 
time  in  much  better  conservation.  Even  in  the  flat  country  of  Siberia,  about 
thirty  versts  eastward  of  our  excursion  on  the  Issetz  (see  p.  366),  Pallas  mentions 
the  occurrence  of  teeth,  vertebra  and  bones  of  mammoth  and  remains  of  fossil  ox,  as 
having  been  found  abundantly  by  the  peasants  at  several  localities  near  Tamakulsk 
and  the  source  and  banks  of  the  little  streams  Atish  and  Suvarish,  both  tributaries 
of  the  Issetz.  He  also  gives  (from  the  information  he  received)  a detailed  account 
of  the  order  in  which  various  beds  of  sand  and  clay  there  succeed  to  each  other, 
and  in  which  sharks’  teeth  and  palates  of  fishes  also  occur.  Hence  he  concludes, 
that  the  beds  in  which  the  bones  were  found  formed  the  bottom  of  an  argillaceous 
sea,  and  that  certain  sandy,  micaceous  materials  in  superior  beds  were  washed 
down  from  the  mountains.  Now  we  cannot  for  a moment  suppose  that  the  great 
naturalist  could  have  been  mistaken  in  the  marine  character  of  the  fish  remains  ; 
but  as  he  did  not  visit  the  spot  himself1,  there  may  still  be  some  doubt  that  the 
mammoths’  bones  occur  in  the  very  same  beds  with  the  fossil  wood,  sharks’  teeth, 
&c. ; for  these,  we  apprehend,  must  certainly  belong  to  the  tertiary  deposits  of  clay, 
sand,  lignite  and  millstone  grit  of  which  we  took  leave  at  Kaltchedansk,  and  which 
appear  to  extend  widely  into  Siberia.  That  deposit  is,  we  must  think,  of  higher  an- 
tiquity than  the  detrital  accumulations  which  inclose  the  mammoths.  However  this 
may  be,  the  further  the  Siberian  rivers  are  followed  towards  their  mouths,  the  more, 

1 Pallas  derived  his  information  respecting  the  order  of  the  beds  and  the  position  of  the  remains  at 
and  near  Tamakulsk  from  Colonel  Bibikolf,  Director  of  the  Forge  of  Kamensk  (see  vol.  ii.  p.  392, 
French  Ed.,  1793). 
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we  repeat,  do  the  mammalian  remains  increase1,  until  at  length  whole  skeletons 
have  been  found  entire,  some  with  all  the  flesh  and  hair  adherent.  Unwilling, 
as  we  always  were,  to  adopt  the  idea  of  Cuvier  and  other  eminent  geologists, 
that  entire  mammoths  with  their  skin  were  killed  and  preserved  by  a sudden 
change  of  climate,  we  now  distinctly  advocate  the  views  of  Lyell  and  Humboldt, 
that  these  creatures  were  the  denizens  of  countries  near  to  which  their  bones  are 
found2. 

The  single  fact  of  the  very  wide  diffusion  of  mammoth  bones  over  the  surface 
of  such  enormous  regions  of  the  earth,  would  in  itself  lead  us  to  believe,  that  those 
creatures  had  really  been  long  inhabitants  of  such  countries,  living  and  dying  there 
for  ages,  whilst  their  final  destruction  may  have  resulted  from  aqueous  debacles 
dependent  on  oscillations  of  the  land,  the  elevation  of  ridges,  and  the  formation 
of  much  local  detritus.  In  the  case  of  the  extinct  species  of  Carnivora,  it  has  been 
happily  and  successfully  shown  by  Dr.  Buckland,  that  for  long  ages  they  inhabited 
the  caves  of  the  British  Islands.  Again,  in  low  tracts  of  Yorkshire,  where  tran- 
quil lacustrine  deposits  have  occurred,  their  bones  (even  those  of  the  lion)  have 
been  found  so  perfectly  unbroken  and  unworn  in  the  fine  gravel  in  which  they  are 
heaped  up  (as  at  Market  Weighton)3,  that  few  persons  would  be  disposed  to  deny, 
that  such  feline  and  other  animals  once  roamed  over  the  British  Isles  as  well  as 

1 Sujeff,  the  associate  of  Pallas,  found  these  mammalian  remains  in  great  abundance  on  the  banks  of 
the  Obe,  near  the  mouth  of  the  Pittiarski  and  150  versts  south  of  Berezof.  (Pallas,  vol.  iv.  p.  50.) 

* For  some  time  the  frozen  mammoth  found  by  Adams  and  deposited  in  the  Imperial  Museum  at  St. 
Petersburg  was  an  unique  specimen.  Since  then  two  other  examples  have  been  reported,  and  one  of 
these  is,  we  are  informed  by  Mr.  Frears,  on  the  point  of  arriving  at  the  museum  of  Moscow.  The  con- 
servation of  the  skin  is,  indeed,  not  peculiar  to  the  mammoth,  but  also  applies  to  the  Rhinoceros  tichorhinus, 
portions  of  whose  skin  and  hair  are  still  adherent  to  the  bones  of  a fine  specimen  of  that  animal  preserved 
in  the  Museum  of  Natural  History  at  St.  Petersburg,  and  deposited  there  by  Pallas.  On  referring  per- 
sonally to  Baron  Humboldt  since  the  publication  of  his  work  on  Central  Asia,  he  expressed  his  opinion, 
that  the  perfect  conservation  of  the  skin,  mustachios  and  whole  body  of  Prince  Menzikoff,  buried  100 
years  ago  in  Siberia  and  accidentally  disinterred,  ought  to  satisfy  us  respecting  the  conservation  of  the 
mammoth  by  simple  reference  to  the  climate  of  that  country. 

* The  researches  of  the  Rev.  W.  V.  Harcourt  and  of  Mr.  H.  E.  Strickland  are  most  important  in 
showing  (the  former  at  Market  Weighton,  the  latter  at  Cropthorne  on  the  Avon)  the  eo-existence  of  the 
mammoth.  Bos  Urus,  rhinoceros,  hippopotamus,  lion,  bear,  tiger,  hyaena,  deer,  & c.  (all  of  species  distinct 
from  those  in  existence),  with  land  and  freshwater  shells,  nearly  all  of  which  are  identical  with  species 
now  living  in  Britain ; thus  proving,  that  no  very  great  change  of  climate  has  taken  place  since  these 
animals  were  contemporaneous  (see  Proceedings  of  the  Geol.  Soc.,  1834,  Silurian  System,  p.  554,  and  Phil. 
Mag.,  Sept.  1829  and  Jan.  1830). 
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other  European  countries.  Why  then  is  it  improbable,  that  large  elephants,  with 
a peculiarly  thick  integument,  a close  coating  of  wool  and  much  long  shaggy  hair, 
should  have  also  been  the  occupants  of  wide  tracts  of  Northern  Europe  and  Asia1  ? 
At  one  time  it  was  deemed  expedient  to  imagine  a sudden  fall  of  temperature  in 
order  to  account  for  the  peculiar  conservation  of  these  creatures,  by  which  they  were 
supposed  to  have  been  at  once  frozen  up  in  the  mud  into  which  they  had  been 
washed,  or  the  morasses  into  which  they  had  sunk. 

The  discovery,  indeed,  of  a Rhinoceros  tichorhinus  by  Pallas,  with  its  skin  and 
flesh  adherent,  upon  the  banks  of  the  Viljni,  a tributary  of  the  Lena  (a  portion  of 
this  rhinoceros,  with  the  skin  and  hair  adherent  to  the  sides  of  the  head,  are 
now  to  be  seen  in  the  Museum  of  Natural  History  at  St.  Petersburg),  and  still 
more  the  subsequent  acquisition  of  the  entire  carcass  of  a mammoth,  on  the  banks 
of  the  Lena  in  lat.  70°  N.,  by  Mr.  Adams,  the  details  relating  to  which  have  been 
so  fully  given  by  geologists  of  all  countries,  naturally,  indeed,  led  to  such  ideas. 
Convinced,  by  their  perfect  preservation,  that  these  animals  must  have  lived  in 
or  near  the  countries  where  their  bones  are  found,  Cuvier  declared  it  to  be  his  opi- 
nion, that  they  must  have  disappeared  by  a revolution  which  at  once  destroyed 
all  the  individuals,  accompanied  by  a sudden  change  of  climate. 

In  England  this  view  was  very  ably  sustained  by  Dr.  Buckland,  and  particularly  in 
his  memoir  on  the  fossil  remains  which  occur  in  Eschscholtz  Bay,  and  other  places 
on  the  east  side  of  Behring’s  Straits2,  where  vast  quantities  of  mammoths’  bones 
occur  in  mud  cliffs,  apparently  similar  to  those  of  the  mouths  of  the  Lena  and 
other  great  rivers  in  Northern  Siberia.  So  long  as  geologists  were  compelled  to 
argue  upon  the  nature  and  habits  of  the  mammoth,  as  if  it  were  similar  to  an 
Asiatic  elephant,  the  opinions  of  such  great  masters  were  necessarily  dominant. 
Mr.  Lyell  had,  however,  the  courage  to  lead  the  way  in  taking  a new  and  highly 
philosophic  view  of  the  subject  by  suggesting,  that  the  peculiar  covering  of  these 
great  mammals  rendered  them  fit  inhabitants  of  a northern  climate,  and  that  no 
greater  catastrophes  were  required  to  account  for  their  destruction,  than  the  gradual 
elevation  of  large  masses  of  Siberia,  which  laying  dry  the  low  shores  and  estuaries 

1 This  coating,  Dr.  Fleming  has  well  remarked,  was  probably  as  impenetrable  to  rain  and  cold  as  that 
of  the  musk  ox  of  the  polar  circle,  Edinb.  New  Phil.  Journ.,  No.  12,  p.  2S5. 

5 See  Beechey’s  Voyage  to  the  Pacific,  vol.  ii.  Appendix,  p.  593.  Besides  the  abundant  remains  of 
mammoths.  Dr.  Buckland  describes  those  of  Bos  Urus,  deer  and  horse.  1 hey  occur  in  cliffs  of  mud  and 
sand  about  90  feet  high,  which  are  usually  much  congealed  and  frozen. 
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into  which  their  bones  had  been  washed,  would  necessarily  render  the  climate  much 
more  intensely  cold1. 

But  even  if  it  be  admitted  that  the  climate  must  have  been  more  mild  when 
mammoths  lived  than  at  the  present  day,  there  still  occurred  the  obvious  diffi- 
culty, that  without  some  entire  change  in  the  nature  of  its  vegetation,  of  which 
the  surface  of  Siberia  offers  no  indications,  by  no  possibility  could  a great  phyllo- 
phagous, or  branch-eating  animal  like  the  true  elephants  (which  require  rich  Asiatic 
jungles  for  their  sustenance),  have  lived  in  a region  of  fir-trees,  birch,  willows  and 
moss.  Comparative  anatomy  and  physiology  have  here,  however,  fortunately 
come  to  the  assistance  of  the  geologist,  and  in  this,  as  in  many  other  of  his 
darkest  paths,  have  been  his  surest  beacons.  Examining  and  comparing  the 
composite  structure  of  the  very  numerous  teeth  of  the  mammoth,  Professor  Owen 
has  ascertained  that  they  possess  a peculiarity  in  the  greater  proportion  of  the 
dense  enamel,  which  essentially  distinguishes  them  from  the  teeth  of  the  Asiatic 
or  African  elephant,  and  which  specially  provided  the  mammoth  with  the  means  of 
subsisting  upon  the  coarser  ligneous  tissues  of  trees  and  shrubs.  In  short,  this 
great  zoological  authority,  combining  the  consideration  of  the  peculiar  structure  of 
their  teeth  with  the  nature  of  their  epidermis  and  coverings,  has  come  to  the  con- 
clusion, that  the  mammoth  was,  by  its  very  organization,  a meet  companion  for 
the  rein-deer  and  other  inhabitants  of  the  north® ! 

Applying  the  views  of  Humboldt,  we  might  well  admit,  that  the  rise  of  the  Ural 
and  Altai  mountains,  and  with  them  of  enormous  masses  of  the  continent  of  Asia, 
must  have  so  refrigerated  Siberia,  that  its  forests,  which  in  the  halcyon  days  of 
mammoths  may  have  extended  in  certain  promontories  to  near  the  Icy  Sea,  had 
necessarily  shrunk  back  to  their  present  limits,  and  left  these  coasts  entirely  to  the 
rein-deer  and  its  mosses.  But  to  require  our  belief  that  the  mammoth  ever  lived 
in  the  northernmost  tracts  of  Siberia  is  uncalled  for,  since  geologists  well  know 
that  the  wide  and  low  tracts  of  Northern  Siberia,  in  which  its  remains  are  most 
abundant,  wrere  then  evidently  beneath  the  sea,  and  the  bones  must  have  been 

1 There  is  no  portion  of  Mr.  Lyell’s  speculations  upon  ancient  physical  geography  which  has  impressed 
us  with  greater  respect  for  his  talents,  than  his  view  of  the  adaptation  of  the  mammoths  to  a residence 
in  the  former  Siberia ; and  we  rejoice  that  the  geological  evidences  we  have  brought  to  bear  upon  the 
question  essentially  sustain  his  inferences.  See  Lyell,  Principles  of  Geology,  4th  Ed.  vol.  i.  pp.  141,  150 
et  seq.,  where  the  whole  question  is  discussed  with  references  to  Dr.  Fleming  and  other  zoologists. 

2 See  Owen’s  History  of  British  Fossil  Mammalia  and  Birds,  1844,  p.  261  ei  seq. 
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drifted  thither,  and  possibly  for  some  distance1.  Yet  if  we  suppose,  that  these 
animals  lived  on  certain  lands,  as  in  the  Ural  and  the  north-trending  chains,  up  to 
(i0°  and  65°  N.  lat.  (which  facts  and  physical  conditions  warrant),  wTe  are  still  in- 
debted to  Professor  Owen  for  having  removed  the  greatest  of  all  the  difficulties 
which  previouslye  nvironed  the  problem  ; since  there  is  no  longer  any  objection 
to  the  mammoth  being  an  inhabitant  even  of  the  Arctic  Circle,  provided  (and  there 
are  still  such  examples  in  Europe)  fir-trees  and  shrub-like  vegetables  could  exist  in 
such  latitudes. 

From  the  physical  structure  of  the  region  we  are  indeed  entitled  to  suppose,  that 
not  only  the  Ural  and  Altai  mountains,  but  also  their  advanced  northern  ridges 
and  plateaux  (a  half  or  two-thirds  of  Siberia),  formerly  constituted  a region  covered 
with  forests,  like  those  of  the  Ural,  in  some  parts,  and  with  brushwood  steppes  in 
others,  from  which  whole  herds  of  mammoths,  as  suggested  by  Mr.  Lyell,  would 
naturally  migrate  in  the  summers  (even  now  intensely  hot)  to  the  embouchures 
of  the  great  streams  and  edges  of  the  then  Arctic  Sea.  Such  might  have  been, 
we  may  add,  the  position  and  condition  of  some  of  these  creatures  at  the  periods 
when,  as  we  have  imagined,  the  highest  ridges  of  the  Ural  were  thrown  up,  fol- 
lowed by  the  rupture  of  many  lakes,  and  the  consequent  inundation  of  large  tracts  of 
the  flat  country,  previously  frequented  by  these  great  herbivorous  animals.  During 
their  long  occupancy  of  these  lands,  myriads  of  their  carcases  must  doubtless  have 
been  washed  down  by  the  rivers  and  buried  in  local  mud  and  alluvium, — in  such 
positions,  in  fact,  as  they  are  found  along  the  banks  of  the  Sosva  and  the  tribu- 
taries of  the  Obe,  before  alluded  to.  Others  reaching  the  mouths  of  the  streams, 
may  easily  have  been  transported  into  the  estuaries,  and  even,  by  the  power  of 
such  volumes  of  water  as  are  poured  forth  into  the  glacial  ocean  by  the  Obe,  the 
Yenisei  and  the  Lena,  borne  out  far  to  sea  and  there  lodged  on  former  mud 
banks,  which  now  constitute  the  shores  of  New  Siberia,  where  thousands  of  bones 
of  these  mammals  are  interred2.  If  the  power  of  drifting  the  bodies  of  animals  to 


1 Marine  remains  were  found  by  Pallas,  associated  with  mammoths’  bones,  in  numerous  places  in  and 
about  70°  N.  lat. 

2 See  Admiral  Wrangel’s  Voyage  for  a description  of  the  sands  and  mud  of  the  “Tundra”  (evidently 
all  ancient  marine  sediment)  in  which  the  mammoth  bones  are  found  on  the  continent,  including  his  com- 
panion Anjou’s  account  of  their  enormous  quantity  in  the  isles  of  New  Siberia  (English  edition,  translated 
by  Mrs.  Sabine). 
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great  distances  be  assigned  to  any  rivers  (and  mariners  have  seen  floating  carcases 
in  the  ocean  very  far  removed  from  the  lands  from  whence  they  came),  in  no 
part  of  the  world  is  it  more  probable,  that  such  operations  may  have  been  carried 
on  upon  a gigantic  scale,  than  from  the  northern  shores  of  Siberia,  where  such 
enormous  rivers  must  have  continuously  extended  their  influence  to  several  de- 
grees of  latitude  beyond  their  mouths,  and  where  the  nature  of  the  climate  is  sin- 
gularly favourable  to  the  conservation  of  animal  substances. 

And  here  let  us  say  a word  more  on  the  ancient  physical  geography  of  this  region. 
Such  as  are  the  present  north-flowing  courses  of  the  great  Siberian  rivers,  such  we 
affirm  they  must  have  been  from  the  very  earliest  periods, — from  the  time,  in  short, 
when  the  paleozoic  rocks  constituting  the  Altai  and  Ural  Mountains  and  their 
dependencies  were  raised  into  dry  lands,  never  more  to  be  depressed  beneath  the 
waters  of  the  ocean.  Infinitely  the  loftiest  and  the  grandest  of  these  chains,  the 
Altai  with  its  snowy  peaks  (yet  void  of  glaciers)  ranging  from  west  to  east,  is  the 
great  southern  watershed  from  whence  the  Siberian  rivers  must,  we  say,  have 
flowed  from  south  to  north  during  long  ages,  whilst  the  peculiarity  of  all  the  great 
counterforts  or  advanced  ridges  of  that  mighty  chain,  consists  in  their  being  com- 
posed of  palaeozoic,  metamorphic  and  igneous  rocks,  which  equally  extend  from 
south  to  north  in  a number  of  long,  low  meridian,  parallel  ridges.  These  north 
and  south  ridges,  of  which  the  Ural  is  the  westernmost,  thus  encase  each  river,  and 
preventing  its  flexure  to  the  east  and  west,  have  necessarily  determined  its  course 
to  the  glacial  ocean,  from  epochs  long  anterior  to  the  creation  of  a mammoth. 

Looking  to  their  low  altitude  above  the  sea,  their  muddy  and  sandy  compo- 
sition, and  also  to  the  discovery  hy  Pallas  of  marine  remains  in  many  of  them,  we 
must  believe  that  all  the  low  promontories  between  the  Obe,  the  Yenisei 1 and  the 
Lena,  which  lie  northwards  of  the  ancient  ridges  and  plateaux,  were  under  the 
waters  and  estuaries  at  the  periods  when  the  mammoths  ranged  over  the  Ural,  the 
Altai  and  the  adjacent  regions  of  Siberia,  then  above  the  sea2.  Such  of  these 

1 We  write  Yenisei,  like  all  other  Russian  words,  as  it  is  pronounced.  The  German  J,  as  used  by- 
Pallas  and  the  early  German  explorers  of  distant  parts  of  Russia,  has  unluckily  found  its  way  into  all 
English  maps.  Pallas  states,  that  the  fossil  hones  which  fall  from  the  high  cliffs  of  the  Yenisei,  opposite 
Krasnoyarsk,  are  so  numerous,  that  on  decomposing  they  form  a substance  which  he  calls  “ Osteocolle.” 
(Vol,  iv.  p.  443.  Fr.  Ed.  Sec  also  Appendix  to  Beechey’s  Voyage.) 

2 The  definition  of  the  outlines  of  the  land  and  sea  during  the  mammoth  period,  or  the  extent  to  which 
marine  estuaries  entered  into  the  continent  of  Siberia,  including  possibly  even  a separation  of  the  Ural 
from  the  Altai,  can  alone  be  determined  by  the  united  labours  of  many  observers.  If  the  data  of  Pallas 
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creatures  as  were  entombed  in  masses  of  tenacious  clay  at  the  mouths  of  these 
estuaries  would  necessarily  be  preserved  almost  intact,  whilst  the  desiccation  and 
elevation  of  such  mud-banks,  accompanied  by  an  increase  of  cold,  due  to  the  raising 
up  of  a large  terrestrial  surface  like  Siberia,  would  thoroughly  well  account  for  the 
occasional  conservation  of  their  thick  hides  and  much  of  their  animal  matter. 

Whether,  then,  we  argue  from  the  evidences  presented  to  us  in  the  Ural  chain 
and  its  flanks,  from  the  ancient  geography  of  Siberia,  or  from  the  natural  history 
of  the  mammoths,  and  their  adaptation  to  existence  in  the  same  parallels  of  latitude 
as  those  in  and  near  which  they  are  now  found,  we  can,  it  appears  to  us,  arrive  at 
no  other  conclusions  than  those  which  we  have  endeavoured  to  sustain,  and  which, 
in  fact,  do  not  imply  even  as  great  an  oscillation  of  land  within  this  comparatively 
modern  period,  as  would  be  required  to  explain  the  surface  phenomena  of  most 
other  parts  of  Europe  with  which  we  are  acquainted.  In  truth,  the  uprising  of 
Siberia  “ en  masse”  to  the  height  of  one  or  two  hundred  feet  above  its  general 
level  when  mammoths  lived,  will  amply  suffice  to  explain  both  the  desiccation  of 
its  northern  shores,  into  the  mud  of  which  the  fossil  terrestrial  remains  had  been 
washed,  and  the  increased  cold  over  that  vast  mass  of  continental  land. 

In  the  meantime  we  may  repeat,  that  whether  discovered  in  the  gravelly  detritus 
or  clay  on  either  flank  of  the  Ural,  in  the  high  banks  of  the  great  streams  which 
respectively  flow  into  Asia  and  Europe,  or  in  still  greater  quantities  on  the  sides 
of  the  estuaries  of  the  great  Siberian  rivers  upon  the  glacial  ocean,  in  all  cases  we 
find  the  mammoths  entombed  in  materials  which,  whether  coarse  lacustrine  shingle 
near  the  mountains,  or  mud  and  sand  at  a distance  from  them,  all  announce  in  the 
most  emphatic  manner,  that  these  great  creatures  lived  in  lands  adjacent  to  lakes 
and  estuaries,  in  which  during  long  ages  their  bones  were  interred,  and  were  some- 
times carried  out  to  sea  and  commingled  with  oceanic  remains. 

Though  we  now  take  leave  of  the  Ural  chain,  we  will  terminate  the  subject  which 
occupies  us,  by  giving  a very  brief  sketch  of  the  manner  in  which  the  great  extinct 
mammals  are  distributed  over  European  Russia. 

Fossil  Quadrupeds  of  Russia  in  Europe. — Far  from  being  peculiar  to  the  Ural 

respecting  the  grounds  on  the  lower  region  of  the  Issetz  river  (p.  490)  be  sustained,  then,  indeed,  we  see 
no  reason  why  a very  considerable  tract  to  the  south  of  that  river,  which  is  covered  with  black  earth, 
may  not  also  have  been  under  an  arm  of  the  sea  at  that  period.  At  the  same  time  we  think  that  the 
granitic  hills  between  Miask  and  Troitsk  and  the  chain  of  Kara-Edir-tau,  both  of  which  are  destitute  of 
any  traces  of  marine  sediment,  must  have  then  been  above  the  waters. 
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Mountains  and  Siberia,  the  remains  of  mammoths  and  other  lost  quadrupeds  have 
been  found  over  very  considerable  regions  of  Russia  in  Europe.  Pallas  had  long 
ago  mentioned  several  localities  where  such  mammalian  remains  have  been  ob- 
served. Though  we  ourselves  are  acquainted  with  situations  in  which  they  have 
been  found  in  the  governments  of  Moscow,  Vladimir,  Perm,  &c.,  we  best  know 
them  through  the  collections  formed  in  the  Imperial  Museum  of  Natural  History 
of  Moscow,  where,  under  the  auspices  and  direction  of  our  venerable  friend  Dr. 
Fischer,  they  have  obtained  a just  celebrity. 

In  Russia,  as  in  every  other  great  region  which  has  been  examined,  the  races  of 
lost  mammals  present  some  types  which  connect  her  former  lands  with  those  of 
other  countries,  associated  with  forms  which  are  peculiar  to  her.  Thus,  whilst  in 
common  with  America,  Russia  contains  the  mammoth  and  mastodon,  and,  in 
common  with  Britain,  the  Elephas  primigenius,  Rhinoceros  tichorhinus,  Trogonthe- 
rium,  beaver,  bear,  elk,  &c.,  she  once  possessed  generic  forms,  as  Merycotherium 
and  Elasmotherium,  which  have  not,  hitherto,  been  found  elsewhere.  Russia  is, 
indeed,  as  peculiar  in  her  possession  of  the  latter  extraordinary  pachyderm  as 
South  America  is  for  the  Mylodon  and  Glyptodon1. 

The  lost  races  of  mammals  which  have  been  detected  in  Russia  in  Europe,  are 
found,  we  have  said,  in  exactly  the  same  sort  of  detritus  as  that  in  which  they 
occur  in  the  flat  northern  tracts  of  Siberia,  or  near  the  mouths  of  its  great  rivers. 
In  all  the  central  and  southern  parts  of  European  Russia,  there  are  no  high  ridges 
of  elevation,  and  consequently  no  coarse  local  detritus,  like  that  on  the  flanks 
of  the  Ural,  so  that  the  mammoth  alluvium  assumes  the  same  aspect  as  in 
the  distant  plains  of  Siberia,  where  it  is  equally  removed  from  disturbing  causes. 
Here,  however,  it  is  equally  evident,  that  such  alluvium  has  been  the  result  of 
currents  of  water,  for  it  is  piled  up,  and  often  tumultuously,  in  great  thicknesses, 
and  constitutes  the  chief  banks  of  most  of  the  streams,  as  well  as  the  covering  of 
numerous  plateaux.  Occasionally,  indeed,  the  coarser  clay  drift  passes  upwards 
into  finely  levigated  silt,  which  in  certain  tracts  may  be  represented  by  the  rich 

' The  geological  position  of  Lophiodon  Sibericum,  which  is  stated  to  have  been  found  in  a calcareous 
formation  in  the  government  of  Orenburg,  is  doubtful ; if  it  be  miocene  or  eocene,  it  accords  with  the  beds 
containing  Lophiodon  in  Continental  Europe  and  England.  Elasmotherium  may  be  said  to  be  as  peculiar 
to  Russia  as  Mylodon,  &c.  to  South  America ; but  we  are  informed  by  Professor  Owen,  that  there  are  no 
existing  analogues  in  Siberia  to  illustrate  the  Elasmotherium,  like  the  Sloths  and  Armadillos  of  South 
America,  which  explain  the  affinities  of  the  Megatherian  animals.  See  Professor  Owen  s most  remark- 
able work  on  the  Mylodon  (4to.  London,  1842). 
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black  earth  or  tchornozem,  of  which  we  shall  treat  at  some  length  in  the  last 
chapter.  In  illustrating  the  ordinary  character  of  the  mammoth  alluvia  of  Euro- 
pean Russia,  we  cannot,  perhaps,  do  better  than  cite  the  example  of  Taganrog, 
because,  exceedingly  remote  from  the  regions  we  have  been  considering,  and,  in- 
deed, from  any  mountains,  it  there  forms  the  summit  of  abrupt  cliffs  on  the  Sea  of 
Azof,  its  relations  to  the  underlying  strata  being  well-exposed.  The  annexed  view 
of  1 aganrog  from  the  west,  is  given  to  show  that  the  underlying  tertiary  limestone 
of  the  newer  Miocene  age  (see  description  and  woodcut,  p.  296)  there  forms  the 
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base  of  the  cliffs  (c),  the  rocks  of  which,  rising  to  about  twenty  feet  above  the  sea, 
are  covered  by  finely  laminated  sands,  as  represented  by  the  whitish  band  (b)  in 
the  cliff,  which  are  charged  with  fluviatile  shells,  little  differing,  if  at  all,  from  those 
now  inhabiting  the  adjacent  river  Don.  Above  this,  and  occupying  a thickness  of 
about  fifty  feet,  is  the  clay  drift  («),  as  indicated  by  the  sloping  bank,  in  which  the 
mammoth  bones  are  interred,  some  very  fine  and  well-preserved  specimens  of  them 
having  been  found  exactly  at  the  period  of  our  visit.  This  mammoth  drift  is  just 
as  completely  separated  from  any  deposit  resulting  from  existing  agency,  as  the 
auriferous  detritus  and  coarse  clay  on  the  sides  of  the  Ural  hills,  or  as  the  high 
mud-banks  forming  the  cliffs  of  the  great  Siberian  rivers  and  estuaries,  for  it  covers 
the  whole  of  the  coast  plateau,  the  present  adjacent  river  Krinka  and  the  Sea  of 
Azof  being  100  feet  beneath  it.  In  truth,  like  similar  drift  over  wide  spaces  of 
Central  and  Southern  Russia,  it  is  distributed  at  various  levels,  and  most  clearly 
indicates  considerable  submergence  at  the  period  when  these  animals  were  de- 
stroyed. Such  facts  as  to  the  nature  and  distribution  of  the  entombing  materials, 
which  occupy  cliffs  high  above  the  valleys,  compel  us  to  believe,  that  the  greater 
part  of  this  low  continent,  unlike  the  Ural  and  the  higher  portions  of  Siberia,  was 
not  dry  land  during  the  existence  of  the  mammoths,  or  in  the  period  immediately 
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antecedent  to  our  own ; but  was  then  rather  in  the  same  subaqueous  condition  as 
the  low  lands  of  northern  Siberia,  when  the  mammoths’  bones  were  there  trans- 
ported into  estuaries.  Hence,  we  think,  that  many  of  the  mammalian  remains 
to  which  we  now  allude,  may  have  been  transported  into  adjacent  lakes  and  estu- 
aries by  rivers,  and  in  some  instances  carried  out  great  distances  to  sea  from  the 
surrounding  lands, — the  Ural  (including  a large  tract  of  Permia)  and  Siberia  on  the 
east,  the  Crimea1  and  Caucasus  on  the  south,  or  the  Carpathian  Mountains  on  the 
west. 

But  besides  these  former  encompassing  lands,  there  are  certain  tracts  within 
Russia,  which  though  now  of  no  great  altitude,  are  so  exempt  from  debris  and  drift, 
that  it  is  natural  to  infer  they  may  have  formed  low  islets  in  the  ancient  waters 
which  covered  the  great  mass  of  the  present  lands.  This  view  we  would  support 
by  an  illustration  drawn  from  natural  history  and  the  nature  of  the  ground. 

Of  all  the  remarkable  quadrupeds  which  ranged  over  the  former  continents,  one 
species  only  now  remains  alive  (and  this  point  even  is  doubtful2)  to  connect  the 

1 See  Demidoff,  Voyage  dans  la  Russie  Meridionale,  vol.  ii.  The  reader  will  there  find  an  account  of  the 
remains  of  bones  of  mammoth,  bos,  Ursus  spelceus,  horse,  &c.,  as  interred  in  a reddish-coloured  argillaceous 
drift  near  Odessa  (Terrain  Clysmien),  which  covers  the  surface  and  enters  into  the  clefts  of  the  subjacent 
tertiary  or  steppe  limestone.  M.  Huot,  the  author  of  that  description,  refers  this  deposit  to  lacustrine 
waters.  He  also  found  the  Mastodon  angustidens  associated  with  the  mammoth  at  Kamisch  Burun,  near 
Kertch.  These  animals  lived,  of  course,  in  the  adjacent  high  grounds  of  the  Caucasus  and  Crim;ea  (see 
our  remarks  thereon,  p.  304). 

* Notwithstanding  the  deep  interest  attached  to  the  Bos  Aurochs,  which  may,  we  suppose,  prove  to 
be  the  only  existing  remnant  of  the  great  quadrupeds  of  former  days,  there  does  not  exist  a single 
skeleton  or  stuffed  specimen  of  the  species  either  in  France  or  the  British  Isles.  As  far  as  England  is 
concerned,  this  reproach  is  about  to  be  removed  through  the  munificence  of  the  Emperor  Nicholas,  who, 
at  the  request  of  Mr.  Murchison  (graciously  supported  by  His  Imperial  Highness  the  Grand  Duke  Mi- 
chael), has  directed  that  a fine  animal,  selected  from  the  unique  herd  now  living  in  the  forest  called 
Bialavieja,  should  be  killed,  and  his  skin  and  skeleton  sent  to  the  Museum  of  the  Royal  College  of 
■surgeons.  It  may  not  be  known,  that  without  a stringent  ukase  to  prohibit  its  annihilation,  the  pea- 
santry of  Lithuania  would  long  ago  have  exterminated  this  noble  species.  Though  we  have  been  led  to 
believe  in  the  specific  identity  of  this  Lithuanian  Aurochs  with  the  extinct  Urus  (Urus priscus  of  Bojanus 
and  V.  Meyer),  that  opinion  is  not  generally  admitted.  But  we  may  hope  that  the  question  will  be  set  at 
rest,  as  soon  as  Professor  Owen  has  the  means  of  testing  it.  If  the  living  Aurochs  be  the  real  descendant 
°f  the  great  fossil  animal,  it  might,  judging  from  the  usual  difference  of  size,  be  considered  to  have 
degenerated ; though  in  the  Museum  at  Warsaw,  where  we  have  seen  three  specimens  which  are  there 
preserved,  one  of  them  is  nearly  double  the  size  of  the  other  two.  We  ourselves  procured  a very  remark- 
able front  and  horns  of  the  Bos  Aurochs,  found  in  the  gravel  west  of  Perm  with  mammoths’  teeth,  and 
M.  Hommaire  de  Hell  also  found  a fine  head  of  the  same  in  the  steppes  between  the  Sea  of  Azof  and  the 
Caspian. 
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historic  sera,  or  the  present  outline  of  the  land  with  that  which  preceded  it.  This 
is  the  Bos  Urus  (Aurochs),  or  primaeval  ox,  whose  bones  are  so  frequently  associated 
with  those  of  the  mammoth  in  different  parts  of  Russia  and  many  parts  of  Europe. 
But  if  the  species  be  the  same,  how  has  this  exception  been  made,  and  how  have 
herds  of  these  oxen  been  preserved  in  a living  state  ? Looking  at  the  forest  ot 
Bialavieja1  in  Lithuania  as  the  only  locality  in  which  this  species  now  exists,  and 
seeing  that  it  is  not  far  from  the  edge  of  the  southern  granitic  steppe,  we  cannot 
avoid  theorizing  on  a contingency  by  which  some  of  these  creatures  may  possibly 
have  been  preserved.  That  granitic  steppe,  the  rocks  of  which  we  know  to  be  of 
the  highest  antiquity,  since  they  have  even  afforded  materials  for  the  construction 
of  some  adjacent  Silurian  strata,  is  in  many  parts  so  completely  devoid  of  all 
superficial  covering,  and  so  entirely  differs  in  that  respect  from  the  thickly- 
overspread  tracts  upon  its  north  and  south,  as  to  justify  the  inference,  that  it  was 
never  depressed  beneath  the  waters  since  the  beginning  of  the  palaeozoic  sera,  but 
escaped  the  submersions  which  affected  all  the  surrounding  regions  of  Russia  in 
Europe.  Some  individuals  of  the  Bos  Urus  may  therefore,  we  conceive,  have  been 
dwellers  in  this  granitic  ridge  until  the  retirement  of  the  surrounding  waters 
enabled  them  or  their  descendants  to  repeople  the  new  jungles  and  forests  of  the 
fresh-formed  ground,  and  thus  we  could  explain,  by  reasoning  from  geological  ap- 
pearances, how  it  happens  that  they  are  now  found  living  in  the  forests  of  Lithu- 
ania. Attaching,  however,  no  great  value  to  this  speculation,  which  may  prove 
useless,  if  the  living  species  is  found  to  be  different  from  the  extinct,  we  leave  it 
to  naturalists  to  say,  whether,  under  circumstances  of  great  and  probably  sudden 


1 Count  V.  Krasinski,  the  author  of  the  ‘ History  of  the  Reformation  in  Poland,’  prepared,  at  the 
request  of  our  friend  Colonel  Jackson,  a very  interesting  account  of  this  forest  and  its  inhabitants,  from 
which  we  extract  the  following  data.  The  forest  of  Bialawieza  (Bialavieja)  is  in  the  government  of 
Grodno  on  the  river  Narevka,  and  lying  between  the  towns  of  Orla,  Shereshef  and  Prujany,  occupies  a 
space  of  about  29  German,  or  145  English  square  miles  (see  Map,  PI.  VI.).  Having  been  an  ancient 
hunting-ground  of  the  kings  of  Poland,  it  has  been  preserved  in  its  wildest  pristine  state.  The  Aurochs 
(Zubr  in  the  Polish  language)  was  always  peculiar  to  Lithuania,  if  not  to  this  very  forest.  According  to 
the  earliest  records,  it  was  clearly  distinguished  from  the  native  wild  ox  or  Tur  (an  animal  possibly  similar 
to  the  wild  oxen  of  Chillingham  in  Northumberland),  which  appears  to  have  been  much  more  common, 
even  in  the  16th  century,  than  the  Zubr  or  Aurochs.  An  ancient  picture,  in  the  possession  of  the  last 
king  of  Poland,  represents  King  Ladislaus  Jajellcm  presenting  a live  Zubr  to  the  fathers  of  the  Council 
of  Constance  ! thus  proving  that  it  was  very  rare  in  the  beginning  of  the  15th  century.  (See  also  Mdm. 
Ddscrip.  sur  la  Foret  de  Bialawieza  par  le  Baron  de  Brinnen ; published  at  Warsaw  in  1828,  at  which 
time  it  was  believed  that  875  head  of  Zubrs  were  still  living  in  the  forest.) 
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change  of  land  and  water1,  and  other  difficulties  dependent  on  a limited  subsist- 
ence, the  Aurochs  or  Zubr  of  Lithuania  was  not,  from  his  activity  and  hardy  habits, 
more  likely  to  have  survived  such  oscillations,  than  his  unwieldy  associates,  the 
mammoth,  mastodon  and  rhinoceros. 

In  terminating  the  subject  of  the  entombment  and  dispersion  of  the  great  races 
of  Mammalia,  we  may  remind  our  readers,  that  in  our  endeavours  to  point  out  the 
ancient  physical  geographical  features  of  the  Ural  Mountains,  and  the  adjacent 
tracts  of  Siberia,  geological  proofs  have  been  adduced  to  show,  that  a vast  portion  ot 
that  region  having  been  entirely  exempt  from  all  oceanic  influence  during  ancient 
periods  of  long  duration,  was  thereby  eminently  qualified  to  be  the  residence  of  such 
animals  during  the  whole  of  their  existence.  It  has  further  been  proved,  that  the 
production  of  gold  veins,  and  the  elevations  of  the  Ural,  which  have  given  to  these 
mountains  their  present  height  and  relief,  are  phsenomena  of  a comparatively 
recent  date, — phsenomena  which,  in  lowering  the  temperature  of  the  great  region 
so  affected,  were,  we  have  little  doubt,  the  chief  causes  of  the  final  destruction  of 
the  mammoths,  which,  with  all  their  adaptation  to  existence  in  northern  latitudes, 
could  scarcely  be  supposed  to  have  been  capable  of  long  enduring  the  want  of 
sustenance  incident  to  Siberian  winters  of  the  present  period. 

When  we  turn  from  the  great  Siberian  continent,  which  anterior  to  its  elevation 
was  their  chief  abode,  and  look  to  other  parts  of  Europe  where  their  remains  also 
occur,  how  remarkable  is  it,  that  we  find  the  number  of  these  creatures  to  be 
justly  proportionate  to  the  magnitude  of  the  ancient  masses  of  land  which  the 
labours  of  geologists  have  defined ! Take  the  British  Isles,  for  example,  and  let 
all  their  low  recently  elevated  districts  be  submerged ; let,  in  short,  England  be 
viewed  as  the  comparatively  small  island  she  was,  when  the  ancient  estuary  of  the 
Thames,  including  the  plains  of  Hyde  Park,  Chelsea,  Hounslow  and  Uxbridge 
were  under  the  waters, — when  the  Severn  extended  far  into  the  heart  of  the  king- 
dom, and  large  eastern  tracts  of  the  island  were  submerged,  and  there  will  then 
remain  but  moderate-sized  feeding  grounds  for  the  great  quadrupeds  whose  bones 
are  found  in  the  gravel  of  the  adjacent  rivers  and  estuaries.  This  limited  area 
of  subsistence  could  necessarily  only  keep  up  a small  stock  of  such  animals  ; and 
just  as  we  might  expect,  the  remains  of  British  mammoths  occur  in  very  small 
numbers  indeed,  when  compared  with  those  ot  the  gieat  charnel-houses  in  Siberia, 

4 In  the  next  chapter  reasons  will  he  assigned  to  induce  the  belief  that  the  surface  of  Russia  in  Europe 
was  depressed  at  that  period. 
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into  which  their  bones  had  been  carried  down  during  countless  ages,  from  the  largest 
mass  of  surface  which  geological  inquiries  have  yet  showm  to  have  been  dry  land 
during  that  epoch. 

In  treating  this  subject,  we  have  been  gradually  led  on  to  speculate  on  features 
which  connect  the  foimei  with  the  present  surface  of  a large  portion  of  the  earth, 
and  have  little  othei  reference  to  submarine  conditions,  than  the  elevation  into  land 
of  the  bottoms  ol  estuaries  and  sea- shores  on  the  edge  of  that  continent.  In  the 
next  chapter,  however,  we  must  entirely  change  the  scene,  by  returning  to  the  con- 
sideration of  Russia  in  Europe,  nearly  the  whole  of  whose  superficies  presents 
phenomena  of  a very  different  class,  which  we  shall  endeavour  to  show,  can  alone 
have  been  produced  by  very  powerful  currents  and  long-continued  submersion 
under  the  waters  of  the  sea,—  phsenomena  which,  we  think,  prevailed  during  the 
period  when  the  great  mammalia  were  the  inhabitants  of  Siberia  and  certain 
southern  tracts  to  which  we  have  alluded. 


P.S.  It  may  seem  remarkable,  that  in  a region  like  Russia,  so  extensively  tenanted  by  bears,  when 
first  reclaimed  by  man,  we  should  scarcely  have  alluded  to  their  occurrence  during  a former  condition  of 
the  surface.  Their  bones,  however,  have  been  found,  as  weU  as  those  of  horses,  elks  and  many  other 
animals,  on  whose  remains  we  have  not  thought  it  necessary  to  expatiate,  as  they  are  mere  repetitions  of 
a phenomenon  common  to  other  parts  of  Europe.  Judging  from  the  analogy  of  other  countries,  where 
the  bones  of  the  Ursus  spelaus  have  usually  been  found  in  rocky  caverns,  it  is  evident,  that  from  the  nature 
of  her  surface,  Russia  in  Europe  offers  very  few  spots  where  the  geologist  might  hope  to  find  them.  We 
have,  however,  alluded  to  caverns  in  the  Ural  Mountains  and  Siberia  (the  caves  of  Yermac  on  the  Tchus- 
sovaya  and  others  on  the  Issetz,  pp.  365  and  368),  which  being  in  positions  far  above  the  highest  floods 
and  on  precipitous  faces  of  palsozmc  limestone,  would,  if  explored  by  some  Russian  Buckland,  afford,  we 
have  little  doubt,  the  remains  of  extinct  animals. 


CHAPTER  XX. 


SCANDINAVIAN  DRIFT  AND  ERRATIC  BLOCKS  IN  RUSSIA. 

General  spread  of  a Drift  from  the  North  over  the  Low  Countries  of  Russia  and  Ger- 
many.— Theories  proposed  to  account  for  Foreign  Drift. — The  Russian  Drift  and 
Erratic  Blochs  described  along  the  northern  frontier  of  Russia. — Sho  wn  to  have  been 
distributed  in  trainees  under  the  sea. — Chiefly  arrested  on  Hills  and,  Elevations,  and 
less  abundant  in  Depressions. — Large  Blocks  most  frequent  on  Clay,  and  broad  low 
sandy  spaces  often  free  from  them. — Character  of  the  Drift  changes  in  its  advance 
southwards , according  to  the  nature  of  the  subsoil  which  it  traverses. — Distinctions 
between  the  Local  Materials  in  Russia  and  those  of  Poland  and  Germany. — The 
transport  of  the  Drift  from  lower  to  higher  lands  shown  to  be  impossible  under  ter- 
restrial conditions;  and  the  Glacier  Theory,  as  applied  to  these  Regions,  rejected. — 
The  far  Southern  and  South-eastern  advance  of  the  Drift  into  certain  Depressions 
explained  by  reference  to  Bays  and  Promontories  of  a former  Continent. — Erratic 
Blocks  shown  to  have  proceeded  excentrically  from  Scandinavia  and  Lapland. — The 
largest  and  furthest-borne  supposed  to  have  been  transported  in  Icebergs  detached 
from  ancient  Glaciers. — The  low  northern  Crystalline  Tracts  could  not  have  deter- 
mined the  advance  of  Glaciers  over  a higher  Continent. — Scratched  surfaces  coin- 
cident with  the  direction  of  the  Drift  over  many  Low  Countries  of  Europe.  Theory 
of  the  Authors  of  this  work  explained,  viz.  that  moistened  masses  of  Drift  have, 
under  powerful  causes  of  translation,  operated  like  the  Moraines  of  Glaciers. — 
Former  Submarine  condition  of  Russia. 

F ROM  the  German  Ocean  and  Hamburg  on  the  west  to  the  White  Sea  on  the 
east,  a vast  zone  of  country,  having  a length  ot  near  ‘2000  miles  and  a width  vary- 
ing from  400  to  800  miles,  is  more  or  less  covered  with  loose  detritus,  including 
erratic,  crystalline  blocks  of  colossal  size,  the  whole  of  which  have  been  derived  from 


508 


THEORIES  TO  EXPLAIN  ERRATIC  DRIFT. 


the  Scandinavian  chain1.  When  we  consider,  that  throughout  this  vast  space, 
these  blocks  have  all  been  transported  from  the  same  range  of  mountains  and  often 
carried  to  enormous  distances,  it  will  readily  be  admitted,  that  whilst  it  is  entirely 
different  from  the  regions  we  have  just  been  considering,  no  portion  of  Europe 
affords  so  fine  a field  for  the  discussion  of  the  difficult  problem,  of  how  such  heavy 
masses  were  so  far  transported  ? In  the  earlier  days  of  geological  science,  this 
great  spread  of  northern  detritus  was  merged  with  the  coarse  debris  of  other  parts 
of  Europe  under  the  term  “ diluvium,”  meaning  thereby  that  it  was  the  wreck 
of  a general  deluge  which  had  passed  over  our  continents.  With  increased  ob- 
servation, however,  it  was  found,  that  whilst  certain  tracts  of  country  (like  our 
great  Siberian  case)  were  entirely  exempt  from  them,  each  region  which  contained 
such  foreign  materials  had  derived  them  from  contiguous  chains  and  from  various 
points  of  the  compass ; and  hence  it  was  concluded  (at  least  by  many  geologists), 
that  they  were  drifted  to  their  relative  existing  positions  by  various  currents  of 
water,  set  in  movement  in  different  directions  by  elevations  and  depressions  of 
separate  masses  of  land. 

Latterly  this  subject  has  attracted  more  than  ordinary  attention,  through  the 
labours  of  several  observers  in  the  Alps,  and  new  theories  have  arisen.  Whilst 
Sefstrom  and  his  followers  in  the  north  had  been  contending,  that  all  the  detritus 
of  which  we  are  now  about  to  treat  resulted  from  a great  northern  deluge,  Agassiz 
and  his  predecessors  Venetz  and  Charpentier,  showing  the  transporting  force  of 
glaciers,  endeavoured  to  demonstrate,  that  many  of  the  heaps  of  detritus  around 
the  flanks  of  the  Alps  are  nothing  more  than  “ moraines,”  the  residue  of  ancient 
and  more  extensive  glaciers. 

Arguing  from  the  phenomena  of  the  Alps,  M.  Agassiz  further  attempted  to 
establish  a general  glacial  theory,  by  which  he  supposed,  that  all  the  northern  he- 
misphere was,  during  a long  period,  covered  with  ice  and  snow;  that  glaciers, 
advancing  by  expansion  from  certain  centres,  and  carrying  with  them,  on  their  lower 
surfaces,  the  blocks  and  pebbles  which  were  entangled  in  them  when  they  first 
moved  from  the  mountain  side,  scratched  and  polished  the  surfaces  of  the  conti- 
nents over  which  they  passed,  precisely  in  the  same  manner  as  rocks  are  now 
affected  on  a small  scale  by  the  existing  glaciers  of  the  Alps  ; and  lastly,  that  upon 
the  melting  and  breaking  up  of  these  great  former  glaciers  many  of  the  large  blocks 


1 See  the  Map  on  which  the  southern  limit  of  these  blocks  is  marked. 
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which  they  contained  were  floated  away  in  debacles  of  icebergs  and  deposited  at 
great  distances  from  the  source  of  their  origin.  Still  more  recently,  Professor 
James  Forbes,  extending  the  views  of  De  Saussure  by  an  assiduous  personal  survey 
of  the  Alpine  glaciers,  has  demonstrated  by  exact  experiments  on  the  nature  of 
their  ice  and  its  movements,  that  glaciers  never  can  advance  except  by  their  own 
gravitation  and  upon  inclined  surfaces. 

But  apart  from  the  Alpine  theories  and  observations,  Mr.  Lyell  and  others  had 
previously  shown  how,  under  former  relations  of  sea  and  land,  icebergs  wafted  by 
prevailing  currents  may  have  carried  foreign  blocks  to  great  distances,  and  one  of 
us  had  applied  this  view  to  explain  the  transport  of  the  great  foreign  boulders 
which  are  distributed  in  the  central  counties  of  England1.  Our  own  view  had,  we 
think,  this  advantage,  in  reference  to  tracts  like  this  under  consideration,  that  in 
showing  the  presence  of  sea-shells  of  modern  characters  in  mounds  of  far-borne 
detritus,  it  completely  established,  that  the  surface  of  such  tracts  was  beneath  the 
sea  when  the  blocks  were  distributed.  Hence  we  subsequently  inferred,  that  the 
glacial  Alpine  theory,  which  is  constructed  upon  the  belief  that  such  surface  was 
sub-aerial,  was  in  such  cases  entirely  inapplicable  ; subaqueous  action  being  alone 
admissible. 

After  this  slight  introduction,  and  referring  our  readers  to  the  ingenious  and 
able  works  of  the  writers  alluded  to,  we  now  proceed  to  throw  together  our  own 
observations  upon  the  transported  matter  of  the  great  northern  regions. 

The  superficial  detritus  of  Russia,  Poland  and  Prussia,  like  that  of  other  regions 
which  we  have  examined,  is  referable  to  the  great  mountain-chain  in  its  vicinity. 
The  chief,  if  not  the  only,  distinction  between  it  and  all  other  far-borne  drift,  con- 
sists in  the  great  breadth  and  length  of  the  dispersed  detritus,  in  reference  to  the 
low  mountains  from  whence  it  has  been  derived ; for  whilst  in  other  parts  of 
Europe  various  local  centres  of  elevation  have  shed  their  detritus  in  different  di- 
rections (England,  France  and  the  Alps  offer  sufficient  examples) , the  vast  regions 

1 Silurian  System,  pp.  522  to  547.  By  consulting  these  two  chapters  of  a former  work  by  Mr.  Mur- 
chison, the  reader  will  find  a full  development  of  his  views  respecting  the  transport  of  some  drift  by 
water.  and  of  great  foreign  erratics  by  icebergs.  These  chapters  were  written  (1838  and  1839)  before 
the  appearance  of  the  works  of  MM.  Agassiz  and  Charpentier  on  the  agency  of  glaciers  in  transporting 
erratic  blocks,  a question  which  Mr.  Murchison  subsequently  considered  at  some  length  in  an  Anniver- 
sary Discourse  addressed  to  the  Geological  Society  of  London,  1842,  in  which  will  be  found  some  of  the 
same  ideas  developed  in  this  chapter.  (Proceedings  of  Geol.  Soc.  vol,  iii.  p.  671.) 
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under  consideration  have  been  uniformly  covered  with  crystalline  materials  which 
have  proceeded  from  Scandinavia  and  Lapland  only. 

Confining  ourselves,  in  the  first  instance,  to  the  Russian  detritus,  we  now  pro- 
ceed to  give  a succinct  account  of  its  nature  and  distribution  between  the  mouth 
of  the  Niemen  on  the  south-west,  and  that  of  the  Dwina  of  Archangel  on  the  north- 
east,— such,  in  fact,  as  it  appeared  to  us  when  we  travelled  along  the  southern 
edge  of  the  crystalline  rocks,  from  whence  all  the  debris  has  been  sent  forth.  By 
this  means  we  shall  make  a transverse  section,  as  it  were,  of  all  the  drift  on  a line 
little  distant  from  the  source  of  its  origin,  and  then  follow  it  to  distant  parts  of  the 
interior  of  Russia. 

Geological  travellers  who,  like  ourselves,  have  crossed  over  Northern  Russia 
from  its  western  frontier  on  the  Niemen  to  Archangel  on  the  White  Sea,  cannot 
avoid  being  struck  with  the  general  sameness  of  this  distribution,  and  also  with  the 
fact,  that  the  detritus  has  been  borne  southwards  in  long  zones,  often  separated 
from  each  other  by  depressions,  occasionally  of  great  width,  in  which  few  or  no 
blocks  are  discernible. 

Thus  the  broad  depression  of  the  Niemen,  and  even  the  low  argillaceous  hillocks  on  its  eastern  slopes,  are  almost, 
if  not  entirely,  exempt  from  blocks,  the  chaussee  for  the  first  two  Russian  stations  through  the  forests  being  mended 
with  small  gravel  brought  from  distances  of  fifteen  and  twenty  versts.  In  approaching  the  third  station,  however, 
blocks  appear  on  the  surface  of  the  clay  drift.  Again,  the  summits  and  slopes  of  hills  (200  or  300  feet  high)  on 
both  sides  of  the  station  of  Bublia, — particularly  the  plateau  to  the  north-east  of  it, — are  covered  with  blocks  of 
granite,  porphyry  and  other  Swedish  rocks,  both  rounded  and  subangular,  and  occasionally  of  large  size,  together 
with  corallines  and  shells  of  Silurian  rocks,  whilst  the  intervening  valley,  in  which  the  Wendau  Canal  has  been  cut, 
is  exclusively  occupied  by  fine  yellow  sands.  Having  passed  the  plateau  between  Lithuania  and  Courland,  where 
mud  and  northern  blocks  still  prevail  and  are  widely  spread  over  the  latter  province  (around  Mittau),  we  again 
remarked  the  comparative  absence  in  the  estuary  of  the  Diina,  particularly  on  the  low  grounds  and  hillocks  forming 
the  eastern  banks  of  that  river,  which  are  almost  exclusively  occupied  by  loose  sands,  immediately  surmounting 
the  Devonian  strata  with  their  ichthyolites. 

Passing  to  the  east  of  the  station  of  Walk,  no  sooner  do  argillaceous  hillocks  (about  sixty  or  eighty  feet  above  the 
plain)  appear,  than  again  they  are  covered  with  erratics  of  gneiss,  granite  gneiss  and  other  northern  blocks  of 
various  sizes.  The  cliffs  forming  the  eastern  or  right  bank  of  the  river  Embach  are  loaded  on  their  surface  with 
similar  detritus.  Thence  to  Kaigatz  the  drift  is  also  argillaceous  and  blocks  abound,  extending  all  along  the  plateaux 
to  Dbrpat,  where  the  larger  granitic  blocks  repose  on  an  argillaceous  and  sandy  alluvium,  which  separates  them 
from  the  subjacent  Devonian  sands  and  marls. 

In  ascending  from  Dorpat  and  the  lake  Peipus  to  the  calcareous  plateau1 

1 In  this  plateau,  extending  by  Shavli,  &c.,  some  Silurian  limestone,  which  we  have  described  in  the 
3rd  Chapter,  exists  in  situ,  but  the  greater  portion  of  the  calcareous  debris  we  met  with  had  evidently 
been  drifted  from  the  north  — probably  from  Oesel;  for  the  corals  which  are  so  abundant  in  the  detritus 
do  not  occur  in  the  cliffs  of  the  mainland,  but  are  Upper  Silurian  species  which  abound  in  situ  at  that 
island. 
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which  occupies  the  coast,  the  detritus  consists  of  rolled  and  rounded  fragments 
chiefly  of  Silurian  limestone,  here  and  there  capped  by  a great  granitic  block, — a 
tract  most  joyfully  reached  by  those  who,  travelling  as  we  did  in  the  early  spring, 
just  after  the  melting  of  the  snow,  had  with  such  difficulty  ploughed  through  the 
muddy,  marly  and  sandy  detritus  of  the  western  district.  We  shall  afterwards 
enlarge  on  a feature  which  here  struck  us  forcibly,  viz.  that  the  principal  mass  of 
the  detritus  of  each  district  is  of  local  origin,  and  very  clearly  bespeaks  the  nature 
of  the  subjacent  formation  ; whilst  the  great  northern  drift  is  perfectly  independent 
of  such  subsoil,  and  has  been  distributed  in  zones,  or  “ trainees,”  which  traverse 
the  Silurian,  Devonian,  and  Carboniferous  regions. 

On  reaching  the  cliffs  of  Lower  Silurian  limestone,  which  stand  out  against 
the  sea  of  the  Gulf  of  Finland,  we  found  their  surface  completely  denuded  of  all 
local  drift  (their  calcareous  debris  having  been  swept  to  the  south).  Without  any 
accompaniments  of  smaller  gravel,  or  rounded  stones  or  clay,  the  hard  limestone 
flags  are  there  at  once  covered  with  blocks  large  and  small,  nearly  all  angular  or 
subangular,  which  are  spread  about  in  little  groups  or  single  masses,  as  represented 
in  this  woodcut. 


Gulf  of  Finland. 


67. 

Northern  granite  blocks. 
Orthoceratic  limestone. 
Ungulite  grit. 

Bituminous  schist. 

Shale  obscured  by  fallen  blocks. 


Here  then  are  blocks,  every  one  of  which  may  be  paralleled  with  the  granitic, 
porphyritic,  or  gneiss  rocks  of  Finland,  and  which  have  clearly  been  transported 
without  rubbing  or  friction ; for  they  are  not  rounded  or  worn  down  by  any  attri- 
tion, and  are  unaccompanied  by  the  rounded  boulders,  clay,  or  sand,  which  indi- 
cate a drift  by  water  alone.  They  must  therefore  have  been  lodged  or  deposited 
on  these  cliffs  (150  feet  or  more  above  the  adjacent  Baltic)  by  some  cause  inde- 
pendent of  pure  aqueous  action.  To  the  consideration  of  this  point  we  shall 

hereafter  return 

Let  us  now  continue  to  make  the  general  transverse  section  of  all  the  northern 
detritus  which  occurs  along  the  southern  frontier  of  the  crystalline  rocks  of  Finland 
and  Russian  Lapland. 
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Standing  as  it  does  on  the  very  northern  edge  of  the  Silurian  band  and  in  the 
lowest  stratum  of  that  formation,  St.  Petersburg  and  its  environs  is  a favourable 
tract  foi  studying  the  distribution  of  the  northern  drift. 

In  travelling  to  the  north  of  that  metropolis,  hills  chiefly  composed  of  sand,  derived  from  the  wearing  down  and 
washing  of  the  adjacent  granitic  region,  are  soon  found  to  contain  many  blocks  of  northern  origin,  and  these  increase 
in  quantity  and  magnitude,  forming  ridges  and  undulating  hills,  from  which  you  pass  to  the  edge  of  the  crystalline 
nucleus  of  Finland.  To  the  south  of  the  capital  the  Lower  Silurian  clay  has  been  to  a great  extent  denuded, 
or  covered  merely  with  more  recen.  alluvial  deposits.  On  this  flat,  granitic  and  northern  blocks  are  com- 
paratively rare,  though  an  occasional  specimen  of  very  great  size  has  been  detected  in  the  marshes ; but  no  sooner 
is  the  plateau  land  on  the  south  ascended  (the  framework  of  which  consists  of  the  Lower  Silurian  limestone),  than 
vast  quantities  of  these  blocks,  some  rounded  and  others  not  much  so,  occur  both  in  isolated  patches  and  in 
“ trainees.”  They  are  seen  on  all  the  elevations  on  both  sides,  and  particularly  to  the  south  of  the  observatory  of 
Pulkova,  and  on  the  tops  and  slopes  of  the  ravines  (into  which  they  are  occasionally  rolled),  whether  on  the  sides 
of  the  brook  Pulkovka  or  all  along  the  low  eminences  which  slope  away  to  Peterhoff.  The  calcareous  plateau 
to  the  south  of  Czarskoc-Celo  and  the  sandy  valley  of  Pavlosk,  are  for  the  most  part  void  of  them,  the  latter  being 
absolutely  filled  with  the  sand  derived  from  the  breaking  up  of  the  ungulite  sandstone ; but  a vast  and  copious 
trainee  is  seen  upon  the  southern  slope  of  one  of  the  hills,  near  the  sources  of  the  little  river  Slavenka. 

We  particularly  remarked  that  in  this  group  of  the  Slavenka,  the  greater  number 
of  the  blocks  were  by  no  means  rounded ; many,  indeed,  are  still  quite  angular 
and  some  subangular.  Being  accompanied  to  this  spot  by  Dr.  Worth,  to  whom, 
in  former  pages,  we  have  so  warmly  expressed  our  obligations,  that  zealous  mine- 
ralogist distinctly  assured  us,  that  there  was  not  among  these  blocks  (whether 
gneiss,  granite,  or  greenstone,  &c.)  a single  example  which  could  not  be  paralleled 
with  its  parent  rock  in  Finland.  Here  again,  as  in  the  Dorpat  and  Lithuanian 
tracts,  we  had  a convincing  proof,  that  the  direction  of  the  drift  had  been  from 
north  to  south,  quite  independently  of  the  Finnish  blocks ; for  the  true  Devonian 
rocks,  which  are  here  charged  with  ichthyolites,  are  surmounted  by  flag-like  frag- 
ments of  the  Lower  Silurian  limestone,  occasionally  very  large,  which  have  been 
drifted  from  the  adjacent  plateau  on  the  north1. 

1 We  cannot  give  this  passing  account  of  the  detritus  near  St  Petersburg,  without  adverting  to  the 
more  detailed  description  of  it  by  Mr.  Strangways  (Trans.  Geol.  Soc.,  Old  Series,  vol.  v.  p.  392) 
Showing  that  the  drift  is  often  from  thirty  to  forty  feet  thick,  and  sometimes  occupies  entire  hills,  he 
states  that  it  is  made  up  both  of  crystalline  rocks  that  have  been  transported  from  Finland  on  the  north 
(referring  many  of  them  to  their  native  quarries)  and  of  the  debris  of  the  strata  in  situ.  In  regard  to  the 
latter,  he  mentions  how  the  wide  spread  of  sands  in  some  tracts,  particularly  to  the  north  of  the  Neva  and 
the  environs  of  Peterhoff  and  Pavlovsk,  has  been  occasioned  by  the  breaking  up  of  what  he  calls  the  “ inter- 
mediate sandstone”  (our  Ungulite  sandstone),  and  how  the  limestone,  or  “pleta,”  is  usually  covered  with 
light  brown  earth.  We  were  also  struck,  as  well  as  Mr.  Strangways,  with  the  appearance  of  thick 
masses  of  very  finely  laminated  clay  on  the  road  from  St.  Petersburg  to  Strelna,  and  in  which  there  occur 
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In  the  low  country  east  of  St.  Petersburg,  watered  by  the  river  Volkof  and  its 
tributaries,  the  northern  crystalline  erratic  blocks  are  very  scarce,  the  subjacent 
Silurian  rocks  being  for  the  most  part  covered  with  a thick  alluvium  of  clay  con- 
taining very  few  boulders.  The  tract,  indeed,  where  the  Volkof  empties  itself  into 
the  Lake  Ladoga,  is  entirely  void  of  them,  the  surface  being  exclusively  occupied 
by  sands  which  often  assume  the  character  of  dunes,  like  those  at  the  estuary  of 
the  Dima.  In  travelling  from  Nova  Ladoga  to  Ladenoie  Pole,  we  were  much 
struck  with  the  almost  total  absence  of  the  erratic  phenomenon  ; during  the  whole 
width,  in  fact,  of  the  southern  shore  of  the  great  Lake  Ladoga. 

To  the  north  we  had  a vast  inland  lake  near  200  versts  long,  whose  northern 
shores  are  exclusively  composed  of  granitic  and  greenstone  rocks,  with  some  me- 
tamorphosed Silurian  strata,  and  whose  east  and  west  shores  are  covered  with  their 

gpQ-j an(j  yet  n0{  a fragment  of  them  is  visible  at  its  southern  termination  ! Are 

we  to  presume  that  in  this  parallel  such  erratics  are  all  buried  in  the  bottom  of  this 
sheet  of  water  ? Some  doubtless  may  have  been  so  disposed  of,  but  this  explana- 
tion is  quite  inadequate  ; since  the  northern  blocks  have  been  transported,  as  we 
shall  afterwards  show,  many  hundred  versts  to  the  south  of  the  lake,  and  in  this 
very  parallel  of  longitude.  The  fact  is,  that  unlike  the  southern  shores  of  the  Gulf 
of  Finland  west  of  Narva  (p.  512),  the  south  shore  of  the  Lake  Ladoga  is  a dead 


fine  layers  of  small  pebbles.  These  beds,  like  the  finely  laminated  sands  in  many  parts  of  Russia,  clearly 
indicate,  that  there  were  periods  of  repose  as  well  as  of  powerful  current,  during  the  accumulation  of  the 
materials  which  we  are  now  merging  under  the  head  of  “ drift.”  It  is  perhaps  unnecessary-  to  state,  that 
for  these  and  many  other  reasons,  we  cannot  agree  with  Mr.  Strang  ways  in  the  theoretical  view  (prevalent 
at  the  period  when  he  wrote),  that  all  these  deposits  were  the  residue  of  a great  flood  which  passed 
over  the  land  before  the  lateral  valleys  were  formed,— the  latter  having  been  fashioned  out  by  the  retiring 
wave  The  very  fact  which  he  cites,  of  large  lumps  of  the  intermediate  or  Unguhte  sandstone  having 
been  transported  from  a lower  level  on  the  north  to  high  plateaux  on  the  south,  is  subversive,  we  in  , 
of  the  then  prevailing  theory.  We  would  also  observe,  that  he  does  not  draw  sufficient  distinction  between 
IteX'e  of  l„g"  northern  block,  on  the  plateau*  and  their  rarity  in  the  in.-  plan,.  The  rarmedrat. 
of  the  metropolis  it  mm  however,  be  admitted,  ha,  offered  ,ome  exception,  to  the  «on..eou,,,„e. 
, a • the  lovv  grounds  ; for  though  they  have  fast  disappeared,  several  peculiar  northern  rolled  frag- 

61  bv  Stran-ways  from  the  south  of  the  Moscow  gate.  He  further  mentions,  that  the  block 

ments  are  ci  J Great  stands  (reduced  two-thirds  in  size  and  chiselled  into  its  present 

grotesque  form  by  the  artist!)  was  found  in  a hog  between  St  Petersburg  and  Cesterbeek.  Still  we  are 
grotesque  X exceptions-,  a fact,  indeed,  of  winch  any  one  may  convince  hunself  by 

firm  in  our  be  e , ia  tbe  capital  to  Czarskoe-Celo,  where  the  argillaceous  surface  for 

merely  passing  a ong  t c rai  ro  northern  foot  of  the  escarpment  of  the  low  limestone  hills) 

many  miles  (including  t e race  con . abundance  on  the  plateaux  further  south, 

is  entirely  free  from  northern  blocks,  though  they  occui  in 
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flat,  with  no  eminences  to  catch  the  drift,  which  however  transported,  has  passed 
on  southwards  till  arrested  by  other  heights1. 

Very  different  is  the  surface  of  the  Carelian  country  to  the  north  of  Olonetz,  and 
which  lies  between  the  lakes  Onega  and  Ladoga.  Here  again  we  found  ourselves 
in  precisely  the  same  sort  of  tract  as  that  on  the  edges  of  Finland  north  of  St.  Pe- 
tersburg. Undulating  hillocks,  or  rather  ridges,  200  or  300  feet  in  height,  trending 
foi  the  most  part  from  north  to  south,  or  north-north- west  to  south-south-east, 
succeed  each  other  in  rapid  succession,  and  are  from  top  to  bottom  composed  of 
granitic  and  northern  detritus,  often  separated  from  each  other  by  small  lakes. 
We  were,  in  fact,  on  the  ancient  shore  of  the  great  Scandinavian  chain,  and  amidst 
bands  of  its  granitic  detritus,  much  resembling  that  to  which  we  shall  afterwards 
allude  as  covering  many  parts  of  Sweden2. 

The  point  we  most  wished  to  ascertain  was,  if  the  crystalline  and  hard  rocks 
which  rise  to  the  surface  immediately  to  the  north  of  Petrozavodsk,  and  over 
which  the  vast  mounds  and  ridges  of  detritus  to  the  south  of  it  had  passed,  exhi- 
bited the  phenomenon  of  polished  and  scratched  surfaces,  and  if  these  scratches 
were  in  the  chief  direction  of  the  drift. 

On  this  point  we  soon  satisfied  ourselves,  by  boating  up  the  Lake  Onega  to  the 
northern  extremity  of  the  little  bay  or  strait  of  Salomi,  where  we  found  the  hard 
eruptive  greenstone  and  associated  breccia  (Salomenski-kamen,  see  p.  18)  per- 
fectly rounded  off  and  grooved  on  the  northern  face  of  a small  promontory  opposite 
to  the  church,  with  innumerable  small  strise  having  the  direction  of  magnetic  north 
and  south.  As  the  water  of  the  lake  which  washes  round  this  small  headland  was 
very  transparent,  we  could  observe  the  striae  down  the  northern  slope  of  the  rock 

1 Being  tired  with  the  continuous  expanse  of  sands  which  here  cover  the  lowest  Silurian  clay,  we  be- 
came very  impatient  to  discover  some  rock  in  situ,  and  determined  to  ascend  the  banks  of  the  river  Oyat 
for  that  purpose.  As  soon,  however,  as  the  peasants  had  prepared  our  equipage,  it  was  quite  evident  that 
our  search  would  be  fruitless,  for  not  one  of  the  horses  was  shod ; an  economy  very  generally  practised  in 
Russia,  where  no  hard  ground  or  rock  is  at  the  surface.  We  had,  in  fact,  been  led  to  this  excursion  by 
our  constant  inquiry  after  stones ; and  the  Russian  peasants,  who  are  invariably  well  acquainted  with 
every  natural  feature  in  their  neighbourhood,  dragged  us  through  sandy  forests  for  many  miles,  until  they 
truly  pointed  out  a few  northern  blocks,  the  only  stones,  in  fact,  of  the  whole  tract. 

• At  Petrozavodsk  there  seemed  to  be  some  means  of  separating  this  coarse  and  ancient  drift,  which 
contains  boulders  and  is  covered  by  them,  from  certain  overlying  sands,  which  having  filled  depressions 
in  the  drift  clay,  have  since  been  excavated ; but  we  had  not  time  satisfactorily  to  work  out  this  question 
Other  peculiar  phenomena,  caused  by  the  melting  and  bursting  of  the  ice  of  the  lake  Onega  near  Petro- 
zavodsk, will  be  described  in  the  next  chapter. 


DRIFT  AND  ERRATICS  SOUTH  OF  LAKE  ONEGA. 


515 


to  eight  or  ten  feet  below  the  liquid  surface,  whilst  on  tracing  them  up  on  the  rock 
exposed  to  the  atmosphere  we  found  them  persistent  to  near  the  summit  ol  the 
little  hill,  particularly  wherever  the  thin  coating  of  turf  and  soil,  on  which  a lew 
stunted  fir-trees  grew,  was  uncovered.  To  the  south  side  of  the  hill,  on  the  con- 
trary, no  such  traces  of  wearing,  friction  or  striation  could  be  seen,  and  thus  we  had 
before  us,  on  the  edges  of  Russian  Lapland,  the  very  plisenomenon  so  extensively 
observed  by  Sefstrom  over  Sweden,  and  on  the  consideration  of  which  we  shall 
subsequently  dwell,  viz.  a rounded,  worn  and  striated  surface  of  the  northern  sides 
of  promontories,  whose  southern  faces  are  natural  and  unaffected  by  any  mechanical 
agency. 

Whilst  great  heaps  or  ridges  of  rounded  granite  blocks  and  gravel  occupy  the 
tract  before  alluded  to  south  of  Petrozavodsk  (masses  of  the  same  being  doubtless 
buried  in  the  lake),  large  and  subangular  blocks  have  travelled  further  to  the 
south,  as  we  proved  by  detecting  several  of  them  on  the  very  summits  of  the 
greenstone  and  syenitic  promontories,  which  in  heights  of  400  to  GOO  feet  above 
the  lake,  constitute  its  south-western  coast,  and  extend  to  the  north  bank  of  the 

river  Svir. 

Arrived  at  the  southernmost  of  these  hard  promontories,  just  where  the  igneous 
rocks  subside  towards  a vast  plain,  and  are  no  longer  to  be  found  across  the  whole 
regions  of  Russia,— on  a slope,  where  emerging  from  umbrageous  thickets,  we 
enjoyed  a magnificent  prospect,  having  the  Lake  Onega  on  the  left,  the  deep  and 
pellucid  river  Svir  in  front,  and  the  undulating  regions  of  Muscovy  beyond  it,  a very 
remarkable  trainee  of  blocks  of  granite,  gneiss,  greenstone,  &c.,  mingled  with  a 
few  quartzose  boulders  derived  from  the  region  over  which  we  had  travelled,  was 
spread  out  at  our  feet.  This  fact  is  in  perfect  accordance  with  that  observed  on 
the  southern  side  of  the  plateau  of  Czarskoe-Celo,  and  also  with  the  common 

Swedish  phenomena  ot  which  we  shall  hereafter  tieat. 

This  trainee,  of  vast  width,  extends  for  some  versts  to  the  south  of  the  river 
Svir  where  its  numerous  boulders,  many  of  them  much  rounded,  constitute  a 
water-worn,  pebbly  surface,  not  unlike  that  of  the  “ crau  ” in  the  south  of  France. 
After  passing  over  the  indurated  and  quartzose  rocks  which  exist  m it,  this  drift 
also  overlaps  the  same  formation,  where  it  becomes  the  unaltered  Old  Red  Sand- 
stone (Devonian),  and  in  which,  on  the  banks  of  the  Mgra  in  this  neighbourhood, 

we  found  characteristic  ichthyolites  (see  p.  47). 

The  south  end  of  the  Lake  Onega,  equally  flat  with  that  of  Lake  Ladoga, 
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presents,  indeed,  a striking  contrast  to  the  latter,  in  its  surface  being  covered  with 
a coarse  northern  drift  of  a few  feet  in  thickness,  beneath  which  the  upper  beds  of 
the  Old  Red  Sandstone  or  the  lower  beds  of  the  carboniferous  limestone  are  occa- 
sionally detected.  This  distinction  may  be  explained  by  the  great  difference  of 
physical  outline  of  the  east  and  west  banks  of  these  two  lakes  ; for  whilst  those  of 
Ladoga,  at  least  for  some  distance  from  its  southern  end, — are  flat  and  low,  with- 
out the  trace  of  a hard  subjacent  rock,  those  of  Onega,  consisting,  as  we  have 
shown,  of  trappsean  and  quartz  rocks  on  the  west,  and  of  hills  of  Old  Red  Sand- 
stone with  its  ichthyolites  on  the  east  (p.  47),  form  striking  promontories,  under  the 
lee  of  which  all  this  drift  has  been  accumulated.  It  was  also  curious  to  observe, 
how  exactly  the  line  which  this  drift  had  taken,  from  north  and  by  west  to  south  and 
by  east,  was  indicated  by  a change  in  the  nature  of  its  materials,  as  we  traversed 
its  direction  and  approached  the  city  of  Vitegra  ; the  granitic  rocks  common  to  all 
the  region  in  the  north  still  prevailing,  whilst  the  boulders  of  quartz  rock  and  trap 
disappeared.  Their  absence,  again,  is  strictly  coincident  with  the  fact,  that  the 
eastern  side  of  the  lake  to  which  we  had  advanced,  contains  no  such  rocks  in  situ 
at  its  northern  end,  bat  simply  Old  Red  Sandstone  in  its  unaltered  state.  In 
ascending,  however,  the  eastern  sides  of  the  lake  we  found  fragments  of  Lydian 
stone  and  altered  limestone,  derived  from  masses  which  lie  to  the  north  of  that 
parallel.  In  extending  our  researches  eastwards  to  the  plateaux  on  the  banks  of 
the  Andoma  and  its  tributaries,  to  examine  the  Old  Red  or  Devonian  rocks  with 
their  caps  of  mountain  limestone  (p.  74),  we  were  much  struck  with  the  com- 
parative absence  of  drift.  This  contrast  was,  therefore,  a proof,  in  addition  to  the 
many  examples  we  have  already  cited,  that  the  agency  by  which  the  distribution 
of  the  rounded  and  highly- worn  drift  had  been  accomplished,  acted  in  north  and 
south  zones  of  greater  or  lesser  width.  Still,  on  these  high  grounds,  an  erratic 
northern  block  may  here  and  there  be  detected,  and  on  advancing  to  the  southern 
or  south-south-east  slope  of  the  carboniferous  limestone,  we  again  met  with  a pro- 
fuse spread  of  northern  granitic  boulders  and  blocks,  but  without  a trace  of  quartz 
rock. 

For  a considerable  distance  to  the  east  of  Vitegra,  the  country  is  singularly  exempt  from  all  northern  and  foreign 
detritus,  the  Old  Red  Sandstone  being  cither  seen  in  situ,  or  the  surface  detritus  being,  as  it  were,  entirely  made 
up  of  that  subjacent  rock  ; but  on  reaching  the  plateau  which  separates  the  waters  flowing  into  the  Dwina  and  White 
Sea  from  those  which  flow  into  the  Baltic,  the  carboniferous  limestone  is  occasionally  seen  to  be  covered  with  a drift, 
composed  of  northern  boulders,  mixed  up  with  the  limestone  of  the  tract, — one  of  the  largest  of  the  granitic  blocks 
near  Perkina,  resting  upon  the  local  detritus,  was  from  twelve  to  fifteen  feet  in  diameter.  Again,  all  northern  de- 
tritus either  disappears  or  becomes  exceedingly  scarce,  and  the  road  to  Cargopol  for  several  stages  is  either  formed 
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upon  the  denuded  carboniferous  limestone  or  on  its  spoil,  with  very  little  other  superficial  covering.  Though  a few 
northern  blocks  appear  near  the  station  of  Braneva,  the  ordinary  character  of  the  superficial  detritus  of  a consider- 
able part  of  the  country  between  Cargopol  and  the  Dwina,  is  of  a very  tranquilly-formed  character.  Thus  on  the 
Onega  river  and  its  feeder,  tlieTcliutchetza,  the  banks  are  composed  of  fine  sandy  loam  of  a considerable  thickness, 
not  unlike  the  loss  of  the  Danube,  and  this  becoming  more  sandy,  continues  to  Archaugelskoi ; near  to  which,  indeed, 
the  carboniferous  limestone  is  solely  covered  by  a few  inches  of  fine  dark  mould.  Again,  sands,  occasionally 
loamy,  and  rarely  passing  into  a state  of  " loss,”  for  the  most  part  nothing  but  sea-sands,  encumber  the  surface  of 
the  carboniferous  limestone,  which  only  peeps  out,  at  intervals ; and  through  several  stages  we  could  only  discover  a 
solitary  northern  block  in  the  course  of  many  miles,  a few  of  them  being  visible  at  the  little  post-house  of  Ivodysez. 
Between  that  place  and  Siiskaya  on  the  Dwina,  are  picturesque  small  lakes,  surrounded  by  rapidly  undulating 
sandy  hills,  occasionally  somewhat  argillaceous  and  finely  laminated,  and  then  passing  into  loss  ; but  fur  and  wide 
must  the  traveller  roam  to  find  an  erratic  block. 

This  is  perhaps  the  most  extensive  boulderless  tract  which  we  traversed  in 
Northern  Russia.  On  approaching,  however,  the  higher  grounds  which  form  the 
left  of  the  Dwina,  the  soil  becomes  argillaceous,  and  granitic  northern  blocks  again 
occur  upon  the  surface'. 

Near  the  estuary  of  the  Dwina,  or  for  a certain  distance  to  the  south  of  Archangel,  the  right  bank  of  the  river, 
which  is  high  and  opposite  to  the  plains  and  meadows  of  Kholmogor  or  Kolmogorri,  is  composed  of  irregular  accu- 
mulations of  reddish  argillaceous  sand  and  marl,  apparently  void  of  stratification  ; nothing  more  than  regenerated 
piles  of  the  subjacent  Old  Red  Sandstone,  which  formation  then  succeeds  to  the  carboniferous,  and  therefore  makes 
up  the  mass  of  the  drift.  The  surface  of  this  tract,  rarely  sandy,  and  for  the  most  part  argillaceous  and  boggy, 
very  seldom  exhibits  anything  like  a large  granitic  boulder. 

Traversing  the  Dwina  to  its  west  bank,  and  coasting  the  low  promontories  which 
fringe  the  White  Sea,  we  there  also  travelled  three  stations  in  dunes  of  sand  and 
stunted  woods,  before  we  met  with  a northern  travelled  rock.  No  sooner,  how- 
ever, did  we  arrive  in  the  same  parallel  of  longitude  as  the  isles  of  rocky  gneiss 
and  granite  in  the  bay,  than  we  began  to  find  a few  erratics  derived  from  them2. 

1 In  the  next  chapter  we  shall  show  how  some  of  these  boulders  have  been  moved  in  modern  times. 

5 The  monastery  of  St.  Nicholas  stands  on  one  of  these  isles.  The  sandy  shores  of  the  White  Sea, 
along  which  we  were  then  forcing  our  way  (accompanied  by  our  kind  friend  Mr.  Whitehead,  Her  Bri 
tannic  Majesty’s  Consul  at  Archangel),  were  covered  at  intervals  witli  numerous  plants,  which  formed  a 
rich  foreground  to  the  magnificent  marine  prospect  of  the  glassy  sea  with  its  islets  and  white  monasteries. 
The  plants  we  observed  were  chiefly  those  of  the  flora  of  North  Britain,  and,  exclusive  of  some  remark- 
able roses,  we  collected  Linnam  borealis,  Pyrula  uniflora,  Rubus  Chanuemorus,  Rubus  (species  unknown), 
Impatiens  Noli-me-tangere,  Cornus  Suecica,  Trientalis  Europaa,  Thymus  Serpyllmn,  Circtea  Alpina,  Vac- 
cinium  Oxy coccus,  &c.  We  were  also  much  struck  with  the  large  size  and  good  shape  of  the  cows  in  these 
boreal  tracts.  They  are,  in  fact,  quite  as  large  and  fine-coated  as  those  of  the  English  Suffolk  breed, 
and  not  unlike  them.  This  feature  of  civilization  is  due  to  that  remarkable  sovereign  Petei  the  Great, 
who  imported  Dutch  cattle,  suitable  to  the  rieli  and  deep  pastures  on  the  left  bank  of  the  Dvina,  near 
the  ancient  town  of  Kholmogor,  from  whence  the  breed  has  spread  over  a considerable  tract.  Khol- 
mogor was  the  chief  town  of  these  parts  (long  before  the  foundation  of  Archangel),  when  the  intrepid 
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Whether  the  salt-pits  which  occur  to  the  west  of  Ninokotski  are  proofs  of  the 
comparative  recent  sojourn  of  the  sea  in  these  parts,  or  depend  on  springs  which 
issue  from  subjacent  Old  Red  or  Devonian  strata,  seems  doubtful.  Some  of  them 
may,  for  all  that  we  know,  be  formed  like  salt-pans  from  the  present  sea,  as  on 
parts  of  the  British  shores ; but  at  the  station  of  Unskoi  a salt  spring  unquestion- 
ably issues  from  a subjacent  stratum,  which  we  believe  to  be  Devonian.  Between 
this  place  and  the  western  side  of  the  promontory  which  constitutes  the  east  coast 
of  the  bay  of  Onega,  undulating  hills,  often  argillaceous,  are  capped  with  northern 
blocks  and  sand,  and  a few  slabs  of  hard  red  sandstone,  as  we  particularly  observed 
in  the  heights  upon  the  left  bank  of  the  river  Kianda.  In  fact,  the  whole  of  the 
great  promontory  which  stands  out  northwards  towards  the  White  Sea,  the  southern 
side  only  of  which  we  examined,  is  covered  with  blocks  and  erratic  matter,  and 
thus  we  were  again  in  a detrital  zone,  which  presented  a striking  contrast  to  the 
sandy  and  loamy  surface  between  it  and  the  Dwina.  In  certain  ravines  on  the 
east  coast  of  the  bay  of  Onega  we  met  with  such  great  masses  of  subangular  blocks 
of  gneiss  and  granite,  that  we  were  almost  disposed  to  think  these  rocks  must  be 
in  situ ; the  more  so  as  we  knew,  that  the  little  islets  in  the  bay  were  composed  of 
such.  When  the  structure  of  these  isles,  or  the  chief  of  them,  Ki-ostrof,  was 
described  (p.  17),  we  had  not  visited  the  coasts  of  Norway  and  Sweden ; and  we 
must  therefore  now  state,  that,  whether  in  structure  or  in  outline,  Ki-ostrof  and 
its  associated  islets  exactly  resemble  the  “skars1”  of  these  countries,  of  which 
hereafter. 

This  islet  forms  the  southernmost  of  a group  of  granitic  isles  which  extend 
northwards ; and  on  the  largest  of  them,  at  the  mouth  of  the  bay,  is  built  the 
Solavetski  monastery.  Ki-ostrof,  as  well  as  its  adjacent  islets,  is  an  elongated 
narrow  “ skar,”  the  shape  of  which  conforms  to  that  of  the  bay  of  Onega;  its 
northernmost  face  being  very  much  worn  down  and  polished2,  whilst  its  southern 

English  navigator.  Chancellor  (anno  1551),  discovered  Muscovy  via  the  White  Sea,  and  there  waited 
until  he  received  an  invitation  from  the  Czar  Ivan  Vassilievitch  to  visit  Moscow. 

1 This  Swedish  word  is  pronounced  like  the  English  word  share. 

4 Though  we  did  not  visit  the  Isle  of  Dago,  which  lies  between  the  Finnish  and  Swedish  shores  whence 
the  granite  blocks  have  been  derived,  and  the  low  plateau  of  Courland  on  which  they  are  lodged,  we  know 
from  Professor  Eichwald,  who  gave  us  specimens  from  the  spot,  that  in  some  parts  the  surface  of  the 
Upper  Silurian  limestone  in  that  island  has  been  scratched,  as  if  weighty,  harrowing  bodies  had  passed 
over  it  from  north  to  south.  It  is,  of  course,  impossible  that  any  such  permanent  scratches  can  have 
been  impressed  on  the  incoherent  rocks  of  Russia. 
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end  is  higher,  with  small  indented  bays  into  which  heaps  of  rounded  boulders  have 
been  lodged  under  the  side  of  the  cliffs.  The  explanation  of  this  peculiarity  of 
outline  will  be  entered  upon  in  the  sequel,  in  treating  of  the  much  better  exam- 
ples of  similarly-shaped  and  eroded  isles  and  promontories  in  Scandinavia.  We 
will  now  only  observe  by  the  way,  that  in  the  large  wood  trade  which  is  carried  on 
between  Onega  and  England,  the  rafts  of  timber  now  find  their  resting-place  from 
the  tidal  influence,  in  the  southern  bay  of  the  little  Ki-ostrof,  just  as  the  boulders  of 
old  did  ; that  side  being  now  as  well  protected  from  the  roll  of  the  northern  surge, 
as  it  was  of  old,  from  the  violent  current  of  the  northern  drift. 

We  have  thus  endeavoured  to  explain  the  nature  of  the  northern  drift,  as  well 
as  the  manner  in  which  it  has  been  deposited,  along  the  northern  frontier  of  the 
sedimentary  deposits  of  Russia,  and  the  reader  will,  we  hope,  have  perceived,  that 
in  general  such  detritus  is  most  accumulated  on  plateaux  and  high  grounds,  and 
particularly  on  their  southern  slopes.  We  have  also  shown,  that  it  occurs  in  north 
and  south  zones  of  greater  and  lesser  width  and  length.  It  has  further  been  stated, 
that  in  a broad  space  of  country  between  Yitegra  and  Archangel,  of  small  elevation 
and  at  no  great  distance  from  the  source  of  their  origin,  erratic  blocks  are  very 
rarely  to  be  detected,  whilst  in  approaching  their  sources,  or  the  crystalline 
nucleus  of  the  White  Sea,  they  increase. 

Let  us  now  follow  these  trainees  to  the  interior.  To  the  south  of  the  govern- 
ment of  St.  Petersburg,  the  Valdai  Hills,  like  other  high  grounds  to  which  we  have 
adverted,  have  arrested  vast  quantities  of  blocks  (granite,  gneiss,  greenstone  and 
porphyry  of  Finland),  which  in  many  parallels  of  longitude  are  profusely  spread 
over  the  southern  talus  of  these  hills,  and  have  been  transported  to  Moscow,  and 
to  great  distances  south  of  that  city.  Taking  the  direction  of  the  great  mass  of 
drift  which  has  passed  to  the  south  and  south-south-east,  we  may,  indeed,  confi- 
dently refer  to  the  same  origin  the  blocks  which  are  traceable  at  intervals  as  far 
southwards  as  Voroneje  (see  Map),  a distance  of  about  700  or  800  miles  from  the 
nearest  edge  of  their  parent  country.  Following  the  drift  in  the  longitudinal 
parallel  of  the  lake  of  Onega,  which  we  have  indicated  as  a powerful  zone,  we 
found  the  regions  around  Tcherepovetz,  Mologa,  Yaroslavl  and  Vladimir,  even  as 
far  southwards  as  Jelatma,  or  Yelatma,  not  only  encumbered  with  large  erratic 
blocks,  but  with  such  vast  masses  of  gravel,  clay  and  sand,  that  it  is  quite  impos- 
sible to  detect  a trace  of  the  subjacent  rocks  over  very  wide  tracts,  even  in  the 
beds  of  the  Volga  and  the  deepest  cutting  rivers.  The  body  or  matrix  of  the  drift 
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in  this  region  is  made  up  of  the  ruins  of  the  Devonian  and  Carboniferous  rocks, 
over  which  the  current  has  swept.  The  former  being,  for  the  most  part,  a slightly 
coherent  red  sandstone  with  marls,  has  contributed  to  give  the  dominant  colour  to 
the  mass,  whilst  fragments  of  the  chert  and  flint  which  abound  in  the  latter  are  so 
profusely  distributed,  that  a geologist  unacquainted  with  the  structure  of  the  car- 
boniferous limestone  of  Russia,  might  at  first  si  ght  really  take  them  to  he  the  relics 
of  a chalk  formation.  In  these  respects,  indeed,  the  detritus  resembles  that  of 
Moscow  and  many  other  tracts. 

Near  Jurievetz  upon  the  Volga,  we  found  erratic  blocks  of  quartz  rock  asso- 
ciated with  others  of  that  trap  breccia,  which  we  have  remarked  as  peculiar  to  the 
north-western  side  of  the  lake  of  Onega  near  Petrozavodsk.  Plaving  become  well- 
acquainted  with  that  rock  in  situ,  and  having  assured  ourselves  that  it  does  not 
exist,  either  to  the  west  or  east  of  the  particular  zone  in  question,  we  had  in  this 
instance  just  as  clear  evidence  of  the  direction  in  which  these  fragments  had  been 
transported  for  500  miles  from  north-west  to  south-east,  as  the  mineralogists  of 
St.  Petersburg  possess  of  a shorter  southern  transport,  in  the  Finnish  rocks  to  the 
south  of  that  city.  The  blocks  of  quartz  rock  and  Solamenski-kamen,  as  seen  for 
a stage  or  twro  to  the  south  of  Jurievetz,  Mednikovo,  &c.,  lie  upon  the  higher 
undulating  grounds  which  form  the  right  bank  of  the  Volga,  and  the  general  mass 
of  the  superficial  materials  on  which  the  blocks  repose,  are  finely  laminated  yel- 
lowish sands  and  loams  which  for  the  most  part  obscure  the  red  marls,  forming 
the  subsoil  of  the  country  (see  p.  179  et  seq.).  At  Garbatof  on  the  Oka,  which 
lies  to  the  west  of  the  tract  in  question,  and  at  several  localities  along  the  banks 
of  that  stream,  we  found  materials  of  northern  drift  in  the  overlying  detritus,  often 
of  considerable  thickness,  but  in  none  ot  these  instances  could  we  discover  a trace 
of  the  peculiar  rocks  which  constitute  the  promontories  of  Petrozavodsk  on  the 
right  bank  of  the  Lake  Onega,  the  northern  erratics  being  chiefly  granites  or  gneiss, 
such  as  occur  in  situ  to  the  north  of  the  Lake  Ladoga  (see  Map,  PI.  VI.). 

We  have  said  that  the  blocks  to  the  south-east  of  Jurievetz  occupy  undulating- 
grounds  rather  higher  than  the  adjacent  depressions,  and  in  such  positions  wTe  also 
observed  them  towards  Nikolsk,  and  also  on  high  cliffs  overhanging  the  Suchona 
river,  between  Totma  and  Ustiug.  To  the  south  and  to  the  north  of  the  last-men- 
tioned town,  northern  granitic  blocks  are  also  seen1 ; and  we  were  struck  with 

1 The  shrine  of  St.  Procopius  in  the  cathedral  church  of  Ustiug  is  in  high  reputation  with  the  natives, 
because  about  300  ) ears  ago  that  holy  man  is  said  to  have  saved  Ustiug  from  being  destroyed  by  a shower 
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their  comparative  abundance  on  the  higher  undulating  grounds  between  it  and 
Krasnoborsk,  whilst  the  lower  country  in  which  the  Dwina  flows  towards  Arch- 
angel is  almost,  if  not  entirely,  exempt  from  them.  That  tract  forms,  indeed,  a 
portion  of  the  broad  sand-covered  tracts  between  Cargopol  and  the  Dwina  which 
have  been  already  described,  as  being  free  from  every  sort  of  northern  drift. 

These  facts,  including  what  we  have  said  of  the  position  of  the  blocks  to  the 
south  of  Jurievetz,  where  they  lie  on  the  highest  portions  of  a tract  composed  of 
finely  laminated,  loamy  sands,  appear  to  us  to  favour  strongly  the  view  on  which 
we  shall  afterwards  dwell,  that  the  great  erratics  (so  far  detached  from  the  sources 
of  their  origin  and  often  separated  therefrom  by  wide  regions  in  which  no  trace  of 
such  detritus  is  found)  were  probably  floated  to  their  present  habitats  in  former  ice- 
bergs, when  the  sands  in  question  formed  the  bottom  of  a sea,  which  extended  from 
the  shores  of  Scandinavia,  and  in  which  the  icebergs  sailed  southwards  with  the 
current,  until  arrested  by  the  higher  grounds  in  question.  But  what  was  the  con- 
dition at  that  time  of  these  higher  grounds  ? By  inspecting  the  Map  the  reader 
will  perceive,  that  the  country  around  Ust-Sisolsk,  and  thence  to  the  edge  of  the 
Timan  range, — in  short,  the  upper  grounds  in  which  the  feeders  of  the  Vitchegda 
spring,  form  the  extreme  limit  in  that  direction  of  every  Scandinavian  erratic.  Still 
further  to  the  north-east,  the  Timan  range  constitutes  their  eastern  girdle,  for  no 
trace  of  them  has  we  believe  been  detected  beyond  it,  in  the  basin  of  the  Petchora. 
The  ancient  elevation  of  that  range  explains  this  feature  of  the  phenomenon. 

In  our  last  chapter  on  the  Ural  Mountains,  it  has  been  shown,  that  a large 
portion  of  Siberia  and  the  whole  of  the  Ural  chain  must  have  been  above  the 
waters  during  long  periods  antecedent  to  our  sera ; and  we  would  now  observe, 
that  such  elevations  as  those,  which  affected  the  central  ridge  of  these  mountains, 
could  scarcely  have  taken  place  without  occasioning  a corresponding  rise  over  a 
considerable  area  on  the  west.  May  we  not,  therefore,  suppose,  that  the  same 
elevations  which  last  raised  the  Ural  Mountains  and  Siberia,  and  rendered  those 
tracts  the  residence  of  mammoths  and  other  wild  animals,  had  also  raised  the  large 
area  of  the  governments  of  Penn,  Viatka  and  Orenburg,  which  lies  between  the 
eastern  limit  of  the  Scandinavian  blocks  and  the  edge  of  the  Ural  Mountains  ? 

of  aerolites  w ! i i c b fell  from  heaven.  Our  mmeralogical  curiosity  was  loused,  and,  unseen,  we  contrived  to 
chip  off  a small  fragment  from  the  block,  which  from  its  blackened  and  polished  external  aspect  (due  to 
long  adoration  and  the  smoke  of  incense)  might  really  have  passed  for  an  aerolite  when  it  proved  to  be 
a true  granitic  northern  boulder.  So  much  for  the  legend  and  St,  Procopius. 
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The  nature  of  the  superficial  detritus  which  occupies  the  surface  of  that  area  is 
much  in  favour  of  this  view.  For  a considerable  space  to  the  west  of  the  Ural, 
there  is  not  a vestige  of  any  superficial  deposit  which  can  be  referred  to  the  in- 
fluence of  the  sea  ; no  far-transported  blocks — no  finely  levigated  sands  and  dunes 
— no  great  diluvial  hillocks  of  clay  and  drift ; but,  on  the  contrary,  all  the  detritus, 
like  that  of  the  Ural  and  Siberia,  is  local  and  small.  We  believe,  therefore,  that 
the  region  so  characterized  was  really  above  the  waters  and  inhabited  by  mam- 
moths, when  the  erratic  blocks  were  transported  over  the  adjacent  north-western 
sea,  and  that  the  then  coast  of  the  Siberian  and  Uralian  lands  advanced  near  to  the 
line  marked  on  the  Map  as  the  extreme  boundary  of  the  granitic  erratics,  which 
were,  we  believe,  stranded  on  or  near  the  shelving  shore  of  these  ancient  lands. 

In  speaking  of  Russia,  we  have  already  endeavoured  to  show,  that  the  drift  has 
been  diversified  and  added  to,  as  it  passed  southwards,  by  deriving  new  materials 
from  each  zone  of  rocks  which  it  traversed.  The  Silurian  and  Devonian  deposits, 
which  contain  few  hard  beds,  have  not,  as  might  be  expected,  furnished  many 
boulders,  their  debris  consisting  chiefly  of  grey  and  red  mud  and  sand ; but  the 
carboniferous  limestone,  containing  bands  of  flint  and  chert,  fragments  of  these 
have  been  most  largely  distributed,  and  being  readily  known  by  their  included 
organic  remains,  are  valuable  “ drift  marks,”  if  we  may  use  the  expression.  In 
proof  of  the  uniform  direction  of  the  drift,  we  may  state,  that  there  is  no  instance 
of  one  of  these  flints  having  been  found  to  the  north  of  the  carboniferous  zone, 
from  -whence  alone  they  can  have  been  derived,  whilst  they  are  profusely  scattered 
over  its  surface  and  extend  for  vast  distances  beyond  its  southern  limits.  This 
phenomenon  is  in  perfect  accordance  with  what  we  have  observed  in  the  country 
of  Siluria  and  other  tracts  of  Western  Europe,  where  the  direction  of  drift  in  any 
particular  line  may  be  tested  by  the  addition  of  fresh  materials  of  the  subsoil  over 
which  it  passed. 

In  treating,  however,  of  the  great  block  region  of  all  the  northern  states,  it  must 
be  said,  that  these  indicia  of  the  character  of  the  subsoil  in  each  of  the  successive 
geological  tracts,  proceeding  from  north  to  south,  are  confined  to  Russia ; for 
in  Northern  Prussia  and  Poland  no  rocks  whatever  have  been  detected  even  in 
the  deepest  denudations.  The  northern  materials,  with  the  occasional  detritus 
of  Swedish  Silurian  strata,  are  there  alone  mixed  up  with  sands  and  clay  of 
uniform  colour,  chiefly  the  spoil  of  the  tertiary  deposits  ol  those  countries.  In 
Mecklenburg  and  Prussia  the  blocks  occur,  for  the  most  part,  as  in  Russia,  on 
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the  slopes  or  sides  of  the  hills,  and  occasionally  in  thick  groups : the  tracts  be- 
tween Schwerin  and  Lubeck  on  the  east,  and  again  around  Seelaw  on  the  right 
bank  of  the  Oder,  being  fine  examples.  In  the  rapidly  undulating  country  between 
the  Oder  and  Posen,  particularly  at  the  village  of  Kahorl,  the  largest  boulders  (all 
much-rounded)  are  found  on  the  north  side  of  a little  hill.  In  some  districts  they 
occur  at  intervals,  and  seem  more  equably  scattered  about.  In  many  others,  par- 
ticularly in  Pomerania,  they  occupy  irregular  lines  or  trainees  ranging  from  north  to 
south.  Thus  also,  in  the  sandy  plains  east  of  Posen,  not  a block  is  to  be  seen  for 
several  miles  from  east  to  west ; but  the  moment  you  reach  the  small  elevations, 
somewhat  more  argillaceous,  which  rise  towards  the  Polish  frontier,  they  are 
again  numerous.  In  that  frontier  sandy  plain,  the  blocks  are  usually  small,  but 
in  the  hills  between  Konin  and  Kol&a,  the  subsoil  of  which  is  composed  of  tertiary 
claystone  as  white  as  chalk,  loads  of  large  blocks  are  buried  in  and  mixed  with 
gravel  and  sand,  at  heights  of  300  or  400  feet  above  the  sea.  In  passing  from 
west  to  east,  the  traveller  is  here  struck,  as  in  Russia,  with  the  great  change  in 
the  character  of  the  blocks  in  each  new  degree  of  longitude,  showing  that  they 
have  been  derived  from  different  districts  of  Scandinavia  and  have  been  distributed 
in  trainees ; for  whilst  to  the  west  of  Posen  they  are  nearly  all  granitic,  to  the 
east  they  are  chiefly  of  quartz  rock  or  altered  sandstone.  In  the  richly  cultivated, 
argillaceous  and  loamy  plains  between  Kolaa  and  Warsaw,  the  detritus  is  more 
equably  spread  about  at  rarer  intervals,  and  not  in  groups.  At  Warsaw  the  ex- 
cavations made  for  brick-earth,  expose  a subsoil  of  incoherent  white  sand  inoscu- 
lating with  some  clay,  and  occasionally  containing  small  pebbles  of  quartz  rock 
and  Lydian  stone  ; the  whole  representing  the  tertiary  beds  of  the  region.  These  are 
covered  by  the  drift  clay  and  loam,  with  erratic  northern  blocks  upon  the  surface. 

The  drift  of  Russia  and  Germany,  in  common  with  that  of  England,  exhibits, 
for  the  most  part,  a diminution  in  the  quantity  and  size  of  the  blocks,  the  further 
they  have  ranged  from  the  source  of  their  origin.  Hence,  in  the  parallel  of  Mos- 
cow, to  which  place  and  far  beyond  it  they  extend,  the  fragments  of  granite  and 
greenstone  seldom  exceed  two  or  three  feet  in  diameter  , whilst  near  St.  1 eters- 
burg  their  diameter  is  often  as  many  yards.  In  passing  from  the  White  Sea  to 

1 The  larger  blocks  are  rapidly  disappearing,  being  broken  up  for  the  chaussbes  and  for  building  pur- 
poses. The  observation  in  the  text,  that  the  blocks  dimmish  in  size  as  they  are  traced  to  the  south,  is, 
it  must  be  understood,  liable  to  exceptions,  there  being  examples  of  large  blocks  at  great  distances  from 
their  origin,,  which  can,  we  believe,  only  have  travelled  thither  in  floating  icebeigs. 
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Nijni  Novogorod,  the  same  facts  present  themselves.  To  the  south  of  Ustiug  the 
granitic  and  greenstone  blocks  begin  to  be  scarce,  though,  as  before  said,  we  met 
with  a fine  example  several  feet  in  diameter,  even  as  far  south  as  Garbatof,  on  the 
Oka. 

The  traveller  who  does  not  court  the  long  and  devious  routes  by  which  we 
journeyed,  may  verify  some  of  the  prominent  points  of  observation  without  quit- 
ting the  sides  of  the  splendid  chaussee  from  St.  Petersburg  to  Moscow,  which  is 
entirely  made  of  northern,  granitic  and  greenstone  blocks  ; but  to  obtain  a due  con- 
ception of  the  vast  area  over  which  the  detritus  is  spread  out,  as  well  as  to  under- 
stand the  very  irregular  dispersion  of  the  blocks,— sometimes  placed  at  wide  di- 
stances from  each  other,  at  other  times  in  heaps,  here  quite  upon  the  surface, 
there  entangled  in  mud, — he  must  traverse  not  only  the  northern  tracts,  but  also 
the  great  central  region  of  Vologda  and  its  contiguous  governments.  In  doing 
this,  he  may,  for  a while,  be  led  to  speculate  upon  the  former  existence  of  basins 
of  sand  in  one  tract  and  of  clay  in  another ; but  the  more  he  extends  his  survey, 
the  more  will  he  find,  that  all  these  accumulations  and  their  associated  blocks  are 
parts  of  one  great  system  of  operations,  and  that  they  have  all  been  formed  in  one 
long  period  of  time.  He  will  also  be  convinced,  that  the  widely-spread  and  finely 
laminated  sands  cannot  have  been  accumulated  except  under  water ; and  when  he 
sees  that  these  sands  and  gravel,  as  on  the  Vaga,  overlie  strata  replete  with  pleis- 
tocene or  modern  marine  shells  before  described  (p.  328),  he  will  conclude  with  us, 
that  this  great  northern  drift  (by  whatever  power  transported)  was  deposited  on  the 
bottom  of  a sea.  This,  in  our  view,  is  a condition  which  must  be  present  to  the 
mind,  before  we  can  draw  just  conclusions  respecting  the  method  by  which  the  blocks 
were  transported.  As  the  Valdai  Hills,  the  highest  grounds  in  European  Russia 
(from  800  to  1100  feet  above  the  sea),  are  covered  with  them,  there  is  no  doubt  in 
our  minds,  that  the  wThole  of  that  portion  of  the  continent  was  beneath  the  waters, 
at  the  period  of  the  distribution  of  the  blocks.  Even  in  such  tracts,  however, 
there  are  phenomena  which  lead  us  to  infer,  that  the  pi’esent  form  of  the  land 
prevailed  to  a considerable  extent  even  when  submerged,  and  that  such  outline 
had  a great  influence  upon  the  manner  in  which  the  blocks  were  lodged. 

By  reference  to  the  Map,  it  will  be  seen  that  the  southern  limit  of  these  erratics 
is  by  no  means  uniform,  as  represented  by  previous  writers,  but  on  the  contrary 
very  devious.  The  detritus  does  not,  in  fact,  occupy  an  equably  shelving,  southern 
talus,  but,  though  often  on  plateaux,  it  has  in  many  instances  followed,  even  to 
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great  distances,  the  course  of  the  existing  north  and  south  valleys  at  its  southern 
extremity.  As  if,  however,  to  mark  how  entirely  dissimilar  the  transport  has  been 
to  anything  which  we  can  imagine  under  terrestrial  conditions,  this  ancient  detritus 
has  usually  been  propelled  in  an  opposite  direction  to  the  present  course  of  the 
waters  and  consequently  up-hill , with  reference  to  the  present  surface.  For  example, 
all  the  rivers  of  Russia,  Poland  and  Prussia  which  have  their  exit  into  the  White 
Sea  or  Baltic,  as  well  as  the  Oka  and  other  southern  tribixtaries  of  the  Volga,  flow 
from  the  south,  yet  all  the  detritus  has  been  propelled  from  the  north. 

There  is,  indeed,  no  feature  more  curious  in  the  distribution  of  the  drift  along 
its  southern  frontier,  than  its  far  advance  to  the  south  along  certain  great  valleys, 
and  its  omission  in  such  localities  upon  the  interjacent  higher  grounds.  Such,  for 
example,  are  the  heaps  of  detritus,  syenite,  granite  and  greenstone  which  advance 
into  the  valley  of  the  Don  near  Voroneje,  and  on  the  west  by  another  north  and 
south  parallel  to  the  neighbourhood  of  Putievil1  on  the  Sem,  a tributary  of  the 
Desna,  leaving  (as  shown  upon  our  Map)  the  central  dome  of  Orel  almost  if  not 
entirely  free  from  such  transported  matter. 

These  are  truly  remarkable  facts  ; and  we  feel  confident  that  there  are  no  other 
parts  of  Europe  in  which  foreign  materials  have  been  transported  so  far  as  from 
Russian  Lapland  and  Finland  to  Voroneje  and  Putievil,  points  from  700  to  800 
English  miles,  in  straight  lines,  from  the  nearest  crystalline  rocks  whence  such 
fragments  can  have  proceeded. 

We  are  not  personally  acquainted  with  the  marshes  of  Pinsk,  which  indicate  we 
apprehend  the  southern  limit  of  erratics  in  that  parallel ; but  we  are  certain  that 
the  southern  granitic  steppe  to  which  we  have  before  alluded,  was  a dividing  barrier 
before  the  period  of  their  distribution,  as  no  portion  of  it  offers  evidence  of  sub- 
aqueous transport.  In  Poland,  however,  and  in  the  adjacent  part  of  Russia,  we 
found,  that  in  the  great  valleys  of  the  Vistula  and  the  Oder,  the  blocks  were  distri- 
buted precisely  as  in  the  valleys  of  the  Don  and  the  Desna.  Along  the  Vistula 
they  range  in  rare  and  isolated  specimens  up  to  the  environs  of  Crakow  (500  miles 
from  the  nearest  shores  of  Sweden),  where  the  northern  granites  are  easily  distin- 
guished by  their  character  from  those  of  the  adjacent  Carpathian  chain,  the  frag- 
ments of  which,  like  those  of  many  other  mountains,  never  advance  more  than  a 
few  miles  beyond  its  flanks.  In  the  valley  of  the  Oder  also,  the  same  northern 
materials,  quite  distinct  from  those  of  the  flanking  Silesian  mountains,  are  found 

1 This  spot  is  in  the  government  of  Kursk. 
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in  great  abundance  at  Gleinitz1,  where  they  are  extended  from  the  chief  boulder 
country  north  of  Breslau,  in  a long  trainee  between  the  chain  of  Silesian  crystalline 
rocks  on  the  west  and  the  hilly  districts  of  Poland  on  the  east . On  inspecting  the 
Map,  the  reader  will  perceive,  that  a considerable  portion  of  southern  Poland,  par- 
ticularly all  that  tract  of  palaeozoic  rocks  of  which  Kielce  is  the  centre,  is  thus 
peninsulated,  like  the  dome  of  Orel  in  Russia,  between  two  advanced  lines  of 
boulders,  none  of  which  have  been  distributed  in  the  intervening  higher  space'. 

Now,  if,  as  wre  believe,  it  is  impossible  to  imagine,  that  the  detritus  in  question 
should  have  been  carried  across  the  Baltic  Sea,  and  from  the  level  of  that  sea  several 
hundred  miles  up  these  streams,  under  any  conceivable  terrestrial  conditions,  it 
follows  from  this  consideration  alone,  that  all  theories  to  account  for  the  movement 
of  such  bodies  over  the  dry  surface  of  the  earth  are  inadmissible.  The  hypothesis  of 
glaciers  advancing  up-hill  for  the  distance  of  700  or  800  miles  involve  in  fact 
a physical  absurdity. 

But  if  the  spread  of  the  northern  detritus  have  no  reference  to  terrestrial  condi- 
tions, how  is  it,  an  opponent  may  say,  that  the  valleys  of  the  Don,  the  Vistula  and 
the  Oder  are  strewed  over  with  it, whilst  interjacent  eminences  are  excluded?  We 
reply,  that  a submerged  condition  of  Russia,  Poland  and  Prussia  at  the  period  of 
the  distribution  of  the  northern  blocks  being  granted,  there  is  no  difficulty  in  sup- 
posing, that  the  configuration  of  the  bottom  of  the  waters  was  to  a great  extent 
the  same  as  that  of  the  present  continent.  In  fact,  we  can  scarcely  doubt  that  it 
must  have  been  so,  because  we  have  numberless  proofs  that  the  substrata  were 
heaved  up  without  any  great  ruptures,  and  must  have  been  raised  “ en  masse.” 
We  therefore  conceive,  that  when  submerged,  the  valleys  of  the  Oder,  the  Vistula 
and  the  Don  were  marine  bays  or  fiords,  into  which  currents  flowed  from  the  north, 
and  that  the  higher  grounds,  devoid  of  blocks,  were  then  low  promontories,  ex- 
tending from  the  main  land  on  the  south,  or  isles  adjacent  to  it.  If,  indeed,  the 
larger  blocks  were  for  the  most  part  transported  upon  floating  icebergs,  we  can 

1 At  Gleinitz,  and  between  that  town  and  Oppeln,  the  rounded  boulders  are  not  so  abundant  in  the  low- 
parts  of  the  valley  of  the  Oder  as  on  hillocks  of  sand  and  gravel.  The  red  porphyries  of  Sweden  are 
there  intermixed  with  northern  granite,  gneiss  and  greenstone. 

5 In  a report  to  the  Academy  of  Sciences  of  Paris  (January  1842)  on  a memoir  of  M.  Durocher,  M. 
Elie  de  Beaumont  has  noticed  certain  relations  between  the  distribution  of  the  eiratic  blocks,  and  the 
forms  of  the  countries  which  they  have  invaded.  We  take  this  opportunity  of  specially  recommending  to 
the  notice  of  our  readers  that  report,  in  which  M.  Elie  de  Beaumont  has  thrown  together,  with  great 
ability,  a number  of  facts  relating  to  the  erratic  phenomena  of  northern  Europe. 
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readily  explain  why,  when  melted,  the  contents  of  such  masses  should  have  been 
carried  much  further  southward  by  currents  into  north  and  south  bays,  and  why 
the  interjacent  banks  should  be  void  of  similar  sea-borne  spoil. 

We  were,  indeed,  peculiarly  interested  in  tracing  this  northern  detritus  up  such 
ancient  bays,  to  the  very  edge  of  the  Carpathians  and  Riesen-Gebirge,  which 
mountains  must,  from  their  constitution  and  elevation,  have  formed  the  northern 
masses  of  a southern  continent,  when  the  ancient  sea  covered  the  low  regions  of 
Prussia,  Poland  and  Germany. 

We  have  spoken  of  this  detritus  as  northern,  because  the  blocks  to  which  we 
previously  referred,  have,  in  a general  sense,  been  transported  from  the  Scandina- 
vian mountains  to  the  south.  A more  extended  examination  of  the  whole  pheno- 
menon compels  us  to  view  it  in  a broader  and  different  light.  On  the  east  shores 
of  England,  particularly  on  that  of  Yorkshire,  Norwegian  detritus  is  by  no  means 
uncommon,  and  it  is  there  mingled  with  some  of  the  rocky  masses  which  have 
been  shed  off'  from  local  centres  of  eruption  in  the  British  Isles  upon  the  west.  In 
Denmark  the  blocks  have  been  derived  from  north  and  by  east.  In  most  parts  of 
Prussia  they  can  be  traced  to  due  northerly  sources.  We  no  sooner,  however, 
arrive  opposite  the  coasts  of  Finnish  Lapland,  where  the  granitic  and  crystalline 
boundary  sweeps  round  to  north-east,  than  we  find  the  direction  of  the  blocks 
changing  accordingly.  The  very  peculiar  rocks  of  Solamenski-kamen,  for  example, 
near  Nijni  Novogorod,  have  been  shown  to  proceed  from  north-west  to  south-east, 
whilst  at  Ust-Sisolsk  in  the  government  of  Vologda,  the  Scandinavian  boulders 
have  had,  as  nearly  as  possible,  an  eastern  course. 

In  no  instance  do  the  Scandinavian  blocks  advance  near  to  the  Ural  chain,  a 
fact  which  we  have  endeavoured  to  account  for  by  supposing,  that  large  adjacent 
tracts  upon  the  west,  as  'well  as  the  mountains  themselves,  were  above  the  waters 
during  the  erratic  period.  We  have,  indeed,  fully  explained,  that  those  mountains 
and  both  their  flanks  are  void  of  all  boulders  and  far-borne  detritus.  Though  ex- 
hibiting proofs  of  intense  dislocation,  the  Ural  is,  therefore,  a perfect  contrast  in 
this  respect  to  the  Scandinavian  chain.  According  to  our  hypothesis  of  floating 
icebergs,  the  derivation  of  the  blocks  in  the  one  case,  and  their  total  absence  in 
the  other,  are  perfectly  in  accordance  with  natural  history  conditions.  For  as  in 
Norway  and  Sweden  glaciers  now  exist,  so  may  they  formerly  have  existed.  On 
the  other  hand,  as  there  is  no  glacier  in  the  Ural,  even  up  to  70°  N.  lat. , so  ac- 
cording to  the  rules  of  the  glacialist  there  never  can  have  been  one,  since  there  are 
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no  moraines,  nor  any  striated  and  polished  rocks  in  the  whole  region — effects,  as 
they  would  say,  necessarily  absent  where  no  glaciers  have  passed,  or  as  we  should 
say,  where  neither  boulders  nor  gravel  have  been  carried  over  the  surface,  by 
water  or  in  floating  icebergs.  All  the  north-eastern  region  of  Russia  in  Europe 
included  between  the  Timan  range  and  the  Ural  is  also,  as  before  said,  void  of  the 
erratics  from  Scandinavia,  but  as  you  approach  that  crystalline  centre  the  blocks 
are  again  found,  having  been  extended  from  it  to  the  east. 

Lastly,  the  young  and  adventurous  M.  Bohtlingk  completed,  in  his  short  life, 
the  proofs  on  this  point,  by  satisfactorily  establishing,  that  the  erratic  Scandinavian 
blocks  had  also  been  shed  off  from  the  coast  of  Kemi  into  the  bay  of  Onega,  and 
from  Russian  Lapland  into  the  Icy  Sea,  both  in  northerly,  north-westerly  and 
north-easterly  directions  ; and  thus  nearly  the  whole  periphery  of  their  origin 
having  been  surveyed,  we  know,  that  by  whatever  cause  determined,  the  Scandi- 
navian blocks  were  on  the  whole,  transported  to  their  present  positions  by  great 
excentric  movements.  What,  then,  was  the  nature  of  these  movements  ? If,  for 
the  reasons  already  assigned  and  others  on  which  we  shall  hereafter  dwell,  terres- 
trial glaciers  be  considered  agents  which  can  never  explain  such  phenomena,  there 
are,  it  appears  to  us,  only  two  methods  of  accounting  for  such  far-borne  detritus. 
One  of  these  is  the  action  of  drift,  by  which  fragments  of  mountain  chains,  dis- 
severed from  their  parent  masses  at  periods  of  disturbance  and  oscillation,  have 
been  transported  to  great  distances  by  powerful  currents  of  water ; the  other, 
the  floating  away  of  ice  islands  from  the  edges  of  chains,  formerly  encompassed  by 
sea-advancing  glaciers,  which  isles,  after  sailing  in  certain  directions,  have  dropped 
their  loads  on  the  bottom  of  the  sea ; that  sea  bottom  on  which  the  blocks  are 
distributed  having  been  since  raised  into  the  dry  land.  Let  us  consider  these  two 
operations  in  reference  to  the  facts  with  which  we  are  acquainted,  and  see  how  far 
each  can  be  made  to  explain  the  several  conditions  under  which  we  find  the  far- 
transported  detritus. 

And  first  as  to  icebergs.  The  examination  of  the  boulders  of  the  north  has 
led  us  to  adhere  to  the  belief,  which  we  have  long  entertained,  that  there,  as  in 
central  England,  the  largest  blocks  were  transported  to  their  present  positions  in 
ice-floes  which  broke  loose  from  former  glaciers.  We,  therefore,  think,  that  ice 
and  snow  may,  at  one  time,  have  covered  large  parts  of  Scandinavia  and  Lapland  ; 
that  glaciers  advanced  from  thence  to  the  edges  of  the  sea  of  the  post-pliocene  or 
block  period,  and  that  finally  upon  an  alteration  of  climate,  probably  occasioned  by 
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sudden  successive  changes  in  the  relations  of  land  and  water,  these  glaciers  were 
broken  up,  and  fragments  of  them,  constituting  isles  with  included  blocks,  were 
transported  during  long  periods  to  the  south.  As  it  is  demonstrable,  that  the  whole 
region  has  undergone  great  variation  of  relative  level  subsequent  to  this  dispersion 
of  the  blocks,  by  the  conversion  of  the  ancient  bed  of  the  sea  into  a continent,  so 
are  we  disposed  to  think,  that  this  change  was  caused  by  general  expansive  forces 
from  beneath,  which,  unable  to  obtain  a vent  through  any  fissures,  in  the  uniform 
crust  of  sediment  which  is  spread  over  this  undisturbed  region,  raised  up  en  masse 
the  strata  by  which  they  were  repressed. 

Under  the  belief  that  the  sea  covered  all  these  flat  regions  when  the  detritus  was 
dispersed,  it  is  not  difficult  to  explain,  why  the  larger  blocks  are  more  frequently- 
found  associated  with  clay  than  sand.  Icebergs  such  as  now  float  in  the  Antarctic 
and  Pacific  Seas,  and  to  which  we  have  elsewhere  referred1 * * *,  must  we  conceive  have 
offered  rough,  jagged  and  unequal  bottoms,  which  impinging  on  submarine  undu- 
lations of  mud  or  clay,  would  naturally  be  thereby  arrested  and  often  held  in  oscil- 
lation until  the  glacial  masses  dissolved  and  deposited  their  loads ; but  the  loose 
and  incoherent  sands,  often  arranged  over  widely-extended  flat  surfaces,  would  op- 
pose comparatively  no  such  obstacles,  and  the  hard,  icy  mass  easily  forcing  onwards 
would  proceed  until  its  bottom  impinged  upon  a bank.  We  shall  presently  ad- 
vert to  Swedish  examples  which,  illustrating  this  process,  serve  to  explain,  why 
the  greater  number  of  the  large  boulders  are  found  in  groups  on  the  summits  and 
slopes  of  hills.  In  the  meantime,  if  such  were  the  ancient  conditions  under  which 
the  boulders  were  deposited  over  the  plains  of  Russia  and  Northern  Germany,  it  is 
clear  that  we  cannot  deny7'  the  application  of  this  aqueous  portion  ol  the  glacial 
theory  to  those  tracts  We  will  not  here  recapitulate  our  general  reasoning  foi  the 
adoption  of  such  views,  which  we  formerly  applied  to  Scotland  ; not  from  any  study 
of  Alpine  phenomena,  but  from  the  facts  then  before  us,  and  the  perusal  ot  the 
persuasive  writings  of  Mr.  C.  Darwin.  We  then  thought,  that  under  certain  changes 
of  sea  and  land,  as  pointed  out  by  him,  ice  might  have  been  formed  on  the  shores 
of  former  islands  which  now  appear  as  the  mountains  of  Scotland  and  Cumberland. 
Though  we  now  see  reasons  to  limit  and  modify  this  view  in  reference  to  those 

1 See  Silurian  System,  p.  541,  et  ante , in  which  some  of  the  icebergs  of  the  Pacific  are  described  as 

being  300  feet  above  the’sea,  and  as  having  a depth  of  near  2000  feet  below  its  surface.  The  practical 

application  of  this  phenomenon  in  illustrating  the  condition  of  certain  Swedish  phenomena  w.ll  be  given 

towards  the  close  of  this  chapter. 


530 


ROCKS  OF  THE  NORTH  NOT  STRIATED  BY  GLACIERS. 


countries  (of  which  hereafter),  we  think  that  its  application  to  Scandinavia,  Lap- 
land  and  the  northernmost  limits  of  Russia  proper,  will  to  a great  extent  solve  our 
problem.  Before  this  chapter  is  concluded  we  will  go  a step  further,  and  looking 
back  to  the  region  itself,  which  may  be  supposed  to  have  been  glacial,  because  it  is 
the  seat  of  the  origin  of  the  transported  blocks,  we  shall  see  how  far  the  phenomena 
which  it  presents  accord  with  our  views. 

In  Russia  our  time  only  permitted  us  to  examine  personally  the  southern  edges 
of  the  rocky  or  northern  region  from  whence  all  the  detritus  has  travelled  ; but  we 
there  actually  saw  in  the  government  of  Olonetz  examples  of  the  polished  surfaces 
of  hard  rocks  accompanied  by  many  parallel  scratches,  all  of  which,  as  wre  before 
said,  proceeded  from  north-north-west  to  south- south-east.  These  polished  and 
scratched  sui  faces  are  exactly  like  those  with  which  we  have  been  long  familiar  in 
parts  of  Scotland,  and  are,  as  it  will  be  shown,  common  to  all  regions  of  hard  rock 
over  which  drift  and  blocks  have  moved. 

The  direction  of  the  scratches  on  the  rocks  in  the  environs  of  Petrozavodsk  is  pre- 
cisely coincident  writh  the  major  axis  of  the  Great  Lake  (almost  a freshwater  sea), 
and  of  all  the  minor  parallel  lakes  of  this  region.  No  one  can  inspect  a map  of 
this  tract  without  being  forcibly  struck  by  the  parallelisms  of  these  numerous  long 
and  narrow  lakes,  the  longer  axes  of  which,  like  those  of  Finland,  are  all  directed 
from  north-north-east  to  south-south-west,  or  in  the  same  line  as  the  drift.  Seeing 
that  these  lakes,  in  the  region  to  which  we  now  allude,  are  flanked  by  long  parallel 
ridges  ot  plutonic  rocks,  we  are  disposed  to  think,  that  the  cavities  now  occupied 
by  water  may  have  resulted  from  ancient  cracks  or  fissures.  During  six  months  of 
the  year  they  are  still  covered  with  ice,  to  some  of  the  operations  of  which  we 
shall  advert  in  the  next  chapter. 

And  here  we  beg  to  be  excused,  for  again  showing  the  utter  inapplicability  of  the 
subaerial  glacial  theory  to  the  Russian  phsenomena.  An  essential  condition  in  that 
theory,  as  modified  by  Professor  James  Forbes,  is  the  existence  of  high  mountains 
from  the  edges  of  which  glaciers  may  have  gravitated  into  contiguous  lower  grounds  ; 
for  no  modern  glacier  has  been  formed  without  such  conditions.  Even  at  Spitzbergen 
and  in  the  highest  latitudes,  the  French  naturalist  M.  Martens  has  observed,  that 
the  formation  of  a glacier  is  invariably  dependent  on  the  inclination  and  form 
of  the  ground,  the  valleys  of  great  width  and  with  open  sides  being  necessarily  void 
of  them ; for  in  such  situations  the  accumulated  snow  never  consolidates  into  a 
glacier.  Now  in  the  region  near  the  lake  Onega  there  are  no  mountains  either 


ALPINE  HYPOTHESES  INAPPLICABLE  TO  THE  NORTH. 


531 


contiguous  or  distant ! Elevations  of  400  and  500  feet  in  height  above  the  adja- 
cent lakes,  are  indeed  as  prevalent  to  the  south  and  east  as  they  are  to  the  north- 
west of  the  spots  so  scratched,  and  hence  we  are  unable  to  imagine  any  process  by 
which  glaciers  could  have  advanced,  and  always  precisely  in  the  same  direction  as 
all  the  great  fissures  of  the  country,  and  the  far-transported  blocks1. 

The  same  objections  to  the  scratches  and  polishing  by  the  action  of  glaciers,  as 
those  which  have  been  mentioned  in  the  case  of  the  Lake  Onega,  may  be  urged  in 
relation  to  very  large  countries  in  Scandinavia  (also  striated  and  polished) ; viz. 
the  absence  of  mountains  whence  glaciers  can  have  moved  forward.  In  no  district, 
perhaps,  is  this  objection  more  apparent  than  on  the  eastern  shores  of  the  Bothnian 
Gulf,  where  the  scratches  and  drift  both  proceed  in  a south-easterly  direction.  If 
these  marks  were  caused  by  the  movement  of  glaciers,  advancing  from  the  north- 
west, they  must  have  proceeded  from  the  opposite  coast  of  Sweden,  where  there 
are  no  high  grounds.  Again,  the  great  arm  of  the  Baltic  Sea  (the  Bothnian  Gulf) 
intervenes s,  and  hence  if  a subaerial  condition  of  things  be  imagined,  this  sea 
must  then  have  been  one  permanent  mass  of  ice,  or  a valley  filled  with  glacial 
detritus  through  which  the  glaciers  advanced  from  Sweden,  before  they  imprinted 
their  first  scratches  on  the  opposite  shores  of  Finland.  Such  an  inference  would 
he,  it  is  true,  in  one  respect  analogous  to  that  part  of  the  Alpine  glacial  theory  by 
which  M.  Agassiz  supposes,  that  not  only  the  lake  of  Geneva  hut  all  the  deep 
chasms  between  the  Alps  and  the  Jura  (a  depth  of  many  thousand  feet)  were  for- 
merly filled  up  with  solid  ice.  But  even  if  we  admit  the  much  greater  increment 
of  ice,  magnify  the  lake  of  Geneva  into  the  Baltic,  and  abandon  ourselves,  for 
argument  sake,  to  the  Alpine  hypothesis,  how  are  we  to  explain  the  passage  ot 
the  blocks,  not  over  the  Baltic,  but  up  into  the  hilly  tracts  of  Finland,  with 
anything  like  the  present  levels?  Then,  again,  how  imagine  the  advance  ol 

1 M.  Bohtlingk  did  not  merely  show,  that  the  blocks  are  transported  excentrically  from  Scandinavia 
and  Lapland,  but  also  that  the  rocks  are  invariably  worn  down  and  striated  on  the  side  from  whence  the 
drift  has  passed.  See  the  arrows  in  the  Map.  PL  VI.,  which  rudely  indicate  such  directions  and  phseno- 
mena  around  the  nucleus  of  those  northern  countries. 

* Where  we  examined  them,  in  the  environs  of  Abo,  as  well  as  in  the  Isles  of  Aland,  the  rocks  are  all 
worn  down  on  their  north- north-western  faces,  and  the  stria;  proceed  from  north-north-west  to  south- 
south-east.  We  therefore  believe  that  the  chief  masses  of  granite  in  Courland  have  been  derived  from 
the  Aland  Isles.  But  even  if  this  be  so,  the  argument  is  just  the  same : indeed  the  case  is  more  diffi- 
cult, if  we  are  to  imagine  that  glaciers  advanced  over  the  frozen  Baltic  from  the  Aland  Isles  to  Mitau,  the 
distance  being  much  greater  ! 
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glaciers  having  fronts  of  such  vast  dimensions  ? How,  again,  could  they  have  pro- 
duced throughout  their  course,  over  undulating  countries,  the  same  persistent 
scratches  ? How,  in  a word,  could  they  have  moved  up-hill  throughout  such  vast 
spaces  ? Does  not  the  direction  of  every  modern  glacier,  even  those  which  ad- 
vance to  the  sea,  differ  with  the  form  of  the  background  and  of  the  ridges  which 
encase  it  ? And  if  so,  how  is  it  conceivable  that  the  striae  in  this  part  of  the  world 
should  have  been  made  by  glaciers  properly  so  called  ? So  much  therefore  for  the 
glacial  terrestrial  theory  as  inapplicable  to  the  low  regions  of  hard  Scandinavian 
rocks. 

To  the  hypothesis,  which  supposes,  that  all  these  phenomena  may  have  been 
produced  by  water,  it  is  objected,  that  nowhere  in  existing  nature  has  a “ vera 
causa  ” been  found  to  support  it.  The  advance  of  ice,  say  they  who  oppose  the 
action  of  water,  must  have  produced  such  scratches  and  polishings,  because  we  see 
that  modern  glaciers  produce  like  effects,  whilst  water,  they  add,  never  could  with 
any  materials  which  it  hurled  down,  have  left  such  parallel  and  decisive  marks  of 
its  passage  in  one  direction.  In  support  of  this  view  they  appeal  to  the  beds  of 
mountain  torrents  and  rivers  which  have  been  recently  acted  on  by  water  and 
pebbles,  and  not  finding  any  parallel  scratchings  under  such  conditions,  they  reject 
the  use  of  water  as  a power  which  could  have  produced  such  results.  Now  before 
we  can  arrive  at  just  and  rational  general  conclusions,  a greater  number  of  data 
must  be  got  together,  than  those  which  have  yet  been  collected.  It  is  idle  to  in- 
terrogate beds  of  torrents  and  rivers,  where  succeeding  droughts  and  frosts  destroy 
the  ephemeral  marks  made  by  the  water  of  the  previous  season.  There  can  be 
scarcely  any  analogy  between  such  cases  and  the  effects  which  we  imagine  to  have 
been  produced  by  drift,  which  streaming  down  from  the  opposite  sides  of  chains 
in  the  process  of  elevation,  is  supposed  so  to  have  ground  down  and  furrowed  with 
deep  scratches  the  subjacent  rocks.  Have  we  yet  experimented  in  any  way  on 
hard  surfaces  under  such  conditions?  and  if  not,  ought  we  to  reject  all  the 
inferences  which  they  involve?  If  it  be  impossible  that  human  beings  should 
ever  be  placed  in  situations  to  observe  such  debacles  as  we  think  must  have 
occurred,  when  the  bottoms  of  seas  were  raised  into  dry  lands,  let  us,  at  all  events, 
institute  experiments  upon  a small  scale,  which  if  well-conducted,  may  enable  us 
in  some  degree  to  form  correct  opinions.  But  may  we  not  considerably  extend 
our  belief  in  the  transporting  power  of  water,  now  that  the  ingenious  experiments 
of  Mr.  Scott  Russell  on  waves  of  translation,  and  the  mathematical  application  of 
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them  by  Mr.  Hopkins  to  geological  phenomena,  have  shown  that  elevations  of 
continental  masses  of  only  fifty  feet  each,  from  beneath  an  ocean  having  a depth 
of  300  or  400  feet,  would  cause  the  most  powerful  divergent  waves,  which  could 
transport  large  boulders  to  great  distances i? 

Granting,  however,  that  water  has  exercised  all  the  influence  attributed  to  it 
by  these  philosophers,  the  existence  of  intervening  deep  valleys,  transverse  to  the 
direction  which  the  erratic  drift  has  taken,  and  the  subangular  state  of  many  of 
the  far-borne  blocks,  must  prevent  our  adoption  of  this  agency  only,  as  explaining 
all  the  conditions  of  the  problem.  Strengthened  by  having  ourselves  found  marine 
shells  associated  with  erratic  blocks,  we  have  previously  expressed  our  agreement 
with  Mr.  Lyell,  that  the  bottoms  of  icebergs  grating  upon  submarine  rocks  may 
occasionally  have  furrowed,  scratched,  and  polished  their  surfaces,  precisely  in  the 

1 “ In  describing  the  motion  of  such  masses  of  water,  Mr.  Hopkins  invokes  the  aid  of  those  waves  of 
translation  whose  properties  have  been  reduced  to  laws  by  the  ingenious  and  valuable  researches  of 
Mr  Scott  Russell,  and  who,  giving  us  measures  of  their  relative  velocity  and  power,  has  brought  forward 
exact  proofs  of  the  transference  by  them  of  solid  bodies  immersed  in  water.  Such  waves  have  in  fact  been 
generated  by  the  experiments  of  Mr.  Scott  Russell,  exactly  in  the  same  way  as  Mr.  Hopkins  supposes 
waves  to  have  originated  on  the  great  geological  scale.  These  experiments  prove,  that  a sudden  eleva- 
tion of  a solid  mass  from  beneath  the  water,  causes  a corresponding  elevation  of  the  surface  of  the  fluid, 
which  infallibly  produces  a wave  of  translation  of  the  first  order.  Now  this  wave  is  termed  one  of  trans- 
lation, because  it  is  found  not  to  rise  and  fall  like  common  waves,  but  wholly  to  rise  and  maintain  itself 
above  the  level  of  the  water.  Arguing  that  this  wave  is  propagated  with  a velocity  which  varies  with 
the  square  root  of  the  depth  of  the  ocean,  Mr.  Russell  determines  the  velocity  of  wave  transmission  ; but 
what  is  of  most  importance  to  the  geologist  is,  that  the  old  idea  of  the  agitation  and  power  of  waves  ex- 
tending a little  way  down  only  in  the  sea,  is  found  to  be  not  true  as  touching  waves  of  translation ; for 
Mr.  Scott  Russell  has  ascertained  that  when  they  are  in  action,  the  motion  of  the  particles  of  the  water 
is  nearly  as  great  at  the  bottom  as  at  the  top.  He  further  shows,  that  the  body  moved  at  the  bottom,  is 
not  rolled  backwards  and  forwards  as  by  a common  surface-wave,  but  has  a continuous  forward  motion 
during  the  whole  transit  of  the  wave’s  length.  A complete  transposition  does  therefore  result  from  the 
wave  transit ; and  the  wave  of  translation,  says  Mr.  Scott  Russell,  may  be  regarded  as  a mechanical 
agent  for  the  transmission  of  power  as  complete  and  perfect  as  the  lever  or  the  inclined  plane. 

“ Arguing  from  these  remarkable  data,  and  applying  them  to  our  geological  phsenomena,  Mr.  Hopkins 
states,  that  currents  of  twenty-five  and  thirty  miles  an  hour  may  be  easily  accounted  for,  if  repetitions  of 
elevations  of  from  160  to  200  feet  be  granted;  and  with  motive  powers  producing  a repetition  of  such 
waves,  this  author  has  no  difficulty  in  transporting  to  great  distances,  masses  of  rock  of  larger  dimen- 
sions than  any  boulders  in  the  North  of  England.”  See  Mr.  Murchison’s  Anniversary  Address  to  the 
Geological  Society  (anno  1843),  Proc.  Geol.  Soc.  vol.  iv.  p.  9.  Mr.  Scott  Russell’s  views  were  first  ex- 
plained to  the  Meeting  of  the  British  Association  for  the  Advancement  of  Science  in  1843,  and  are  now 
preparing  for  publication. 
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same  way  as  glaciers  act  on  the  solid  rocks  over  which  they  are  propelled1.  But 
such  a cause,  however  it  may  have  acted  partially,  is  totally  inadequate  to  explain 
the  general  striation  of  the  Scandinavian  continent.  Again,  though  great  waves  of 
translation,  moving  in  determinate  directions  dependent  on  oscillations  of  the  land, 
may  account  for  the  transport  of  rolled  debris  to  given  points,  they  cannot  be  alone 
appealed  to,  as  having  produced  the  symmetrical  and  parallel  strise  on  the  surface 
of  the  rocks.  An  examination,  however,  of  the  former  condition  of  the  accumu- 
lations which  have  been  so  transported,  or  in  other  words,  of  the  nature  of  the 
bodies  which  have  scratched  the  rocks,  may  serve  to  clear  away  the  obscurity 
which  still  veils  this  subject. 

We  have  already  shown,  that  parallel  scratches  on  the  surface  of  polished  rocks 
exist  in  low  tracts  at  vast  distances  from  mountains,  and  at  the  same  time  have 
stated,  that  the  presence  of  high  mountains  behind  a glacier  is  indispensable  both 
to  the  former  presence  of  such  a body,  and  according  to  experiment  and  demon- 
stration, to  the  possibility  of  its  movement.  Geologists  must,  therefore,  satisfy 
themselves  if  there  be  no  other  mode  of  accounting  for  such  polishing  and  scratch- 
ing, besides  the  incumbent  pressure  of  moving  masses  of  ice.  We  in  no  way 
contend  against  the  value  of  the  explanation  of  the  action  of  glaciers  in  Alpine 
regions ; nay,  we  perfectly  subscribe  to  it,  and  thank  its  able  expounders  for 
having  afforded  us  so  good  an  analogy.  We  would  even  make  use  of  the  theory 
to  enable  us  better  to  comprehend,  how  certain  masses  which  still  cover  the  earth 
and  are  present  to  our  eyes,  in  regions  where  glaciers  never  can  have  existed,  may 
have  yet  produced  the  same  results.  Let  us  explain  our  meaning.  In  very  nu- 
merous countries,  whether  in  low  situations,  or  in  those  parallels  of  latitude  where 
no  permanent  ice  has  been  known  within  the  historic  period,  scratched  and  polished 
rocks  have  been  observed.  Now  in  all,  or  nearly  all  such  tracts,  we  are  also  aware 
of  the  prevalence  of  greater  or  smaller  quantities  of  drifted  detritus.  If  the  tract, 
be  rocky  and  broken  up  by  dislocations,  this  drift  has  passed  over  the  shoulders  of 
the  hills  and  through  the  gorges,  frequently  lodging  itself  in  part  upon  them,  but 
generally  having  been  carried  into  the  adjacent  depressions.  Captivated  by  the 
glacial  theory,  which  shows  that  moraines  are  the  residue  of  glaciers,  some  geolo- 

1 Principles  of  Geology,  vol.  i.  p.  265,  fourth  edition.  See  also  Mr.  Murchison’s  Anniversary  Addresses 
to  the  Geological  Society  of  London,  Proc.  Geol.  Soc.  vol.  iii.  p.  686  et  seq.  and  vol.  iv.  p.  90,  in  which 
a great  many  points  in  the  theories  of  drift  and  glaciers  are  discussed,  and  where  it  is  shown  that  Mr.  P. 
Dobson,  of  the  United  States,  was  the  first  person  who  suggested  this  idea. 
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gists  hastily  concluded,  that  all  accumulations  of  like  external  form,  in  the  neigh- 
bourhood of  which,  scored  and  polished  surfaces  of  hard  rocks  appear,  are  true 
glacial  moraines.  We  utterly  deny  this  inference,  which  would  even  compel  us  to 
believe  in  the  former  existence  of  glaciers  in  a greater  number  of  low  than  lofty 
positions.  We  think,  that  with  no  other  agents  than  those  which  are  still  exhibited 
as  geological  signs,  many  of  the  appearances  which  have  been  recently  referred  to 
glacial  action  may  be  satisfactorily  accounted  for. 

In  regard  to  the  theory  which  explains  the  advance  of  glaciers,  it  may  be  said, 
that  all  the  authors  who  have  written  on  that  subject,  refer  the  scratching  and 
polishing  process  to  the  same  cause — the  great  incumbent  weight  of  a mass,  which 
moving  in  a given  and  determinate  direction,  and  passing  over  all  minor  obstacles, 
has  produced  that  result  by  the  moist  sand  and  gravel  at  its  base.  Now,  in  our 
opinion,  the  great  heaps  of  drift  (whether  derived  from  distant  or  adjacent  hills) 
must  at  one  period  of  their  movement  have  produced  similar  impressions  upon  the 
subjacent  rocks.  For  what  was  the  condition  of  the  drift  at  the  particular  periods 
of  translation  to  which  we  refer,  i.  e.  when  rocks  covered  with  gravel,  sand  and 
shingle,  were  raised  up  from  beneath  the  sea?  In  its  essential  properties  of  weight, 
solidity,  ductility,  and  materials  for  polishing  and  scoring  at  its  base,  a mass  of 
moistened  drift,  one  or  two  hundred  feet  in  height,  and  a mile  or  two  in  length, 
must  have  embodied  nearly  all  the  properties  of  a glacier,  the  nature  of  the  move- 
ment and  the  actual  state  of  such  mass  of  detritus  being  properly  understood. 

Polished  and  scored  surfaces  of  rock  were,  indeed,  well  known  before  the  glacial 
theory  came  into  fashion.  They  were  long  ago  pointed  out  by  Sir  James  Hall, 
Dr.  Buckland  and  other  observers,  who  then  supposed  that  the  striae  were  due  to 
the  rush  of  torrents  in  given  directions,  hurling  with  them  stones  and  gravel.  The 
objection  to  this  explanation  is,  as  before  said,  that  the  ordinary  torrential  action 
of  water  is  too  irregular  to  have  produced  a general  parallelism  of  striae.  But  in 
bringing  to  the  mind’s  eye,  as  we  here  attempt  to  do,  the  manner  in  which  masses 
of  moist  and  pliant  detritus  were  shouldered  oft’  the  sides  of  mountains  and  hills 
or  forced  through  gorges,  we  must  recollect  that,  in  the  cases  to  which  we  appeal, 
we  have  to  treat  of  materials  which,  previously  under  the  sea,  were  subsequently  and 
often  violently  thrown  off  into  depressions  upon  the  elevation  of  the  bottom  of  that 
sea  or  the  lowering  of  an  adjacent  tract.  The  first  effect  of  such  a process  would 
be  to  pour  off  large  waves  of  translation  with  many  loose  materials,  but  the  greater 
heaps  of  broken  matter  beneath  such  waves  being  comparatively  drained  by  the 
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first  rush  of  the  waters,  would  be  in  the  condition  of  moist  pliable  masses  of  great 
weight,  which,  in  every  situation  that  offered  sufficient  declivity,  would  be  forced 
either  by  the  influence  of  the  superincumbent  wave  or  by  their  own  momentum 
into  the  adjacent  depressions,  and  like  the  glaciers  of  the  Alps,  would  follow  the 
inclined  planes  or  main  courses  of  the  newly-formed  valleys. 

Who  that  has  studied  the  detritus  of  mountain  chains  will  not  admit,  that  in 
cubic  measure  and  in  weight  the  masses  which  now  encumber  certain  narrow 
valleys,  wherever  their  extension  into  the  plains  has  been  checked  by  local  ob- 
stacles, are  not  as  massive  and  as  thick  as  the  highest  moraine  ever  left  by  a 
glacier  ? 

And  if  so,  will  any  one  deny,  that  such  moving  masses  of  gravel,  sand  and  blocks, 
so  piled  up  as  to  have  the  full  weight  of  the  largest  glacier,  may  not  have  produced 
the  same  mechanical  results  upon  their  under  surface  ? If  the  geologist  asserts  his 
belief,  that  such  was  the  condition  of  things,  and  also  shows  that  such  heaps  have 
very  frequently  fine  sand  and  gravel  at  their  lower  extremities,  will  not  the  me- 
chanic support  him  in  his  opinion,  that  not  only  the  subjacent  rocks  over  which 
these  heavy  plastic  masses  of  detritus  travelled,  but  also  the  sides  of  the  valleys 
against  which  when  confined  they  pressed,  may  have  been  grooved  and  scored  by 
them  as  well  as  by  a glacier  ? The  glacier,  it  is  true,  travels  slowly,  whilst  under 
our  hypothesis,  the  moistened  drift  must  have  moved  more  rapidly.  But  might 
not  the  same  effects  follow  ? Will  not  a heavy  incumbent  mass  scratch  and  polish 
by  rapid  as  well  as  by  slow  action  ? 

Let  this  view  be  objected  to : still  it  is  clear  that  no  geologist  can  venture  to 
appeal  to  subacrial  phenomena  in  reference  to  any  of  those  numerous  tracts,  the 
coarse  detrital  accumulations  of  which  were  formed  under  the  sea  and  are  often 
associated  with  marine  shells.  If  we,  then,  collate  the  whole  of  the  elements  of 
the  problem  of  superficial  detritus,  including  the  scoring  and  polishing  of  rocks 
and  the  transport  to  distant  places  of  huge  blocks,  and  find  that  in  a great 
multitude  of  cases,  a prior  submarine  condition  of  things  and  subsequent  eleva- 
tions of  mountains,  or  depressions  of  adjacent  basins  are  essential  postulates,  we  at 
once  confine  the  application  of  glaciers  to  limited  centres  of  action.  Freeing 
ourselves  from  hasty  generalizations  drawn  from  a few  isolated  data,  we  appeal  also 
to  other  “ verge  causaj  ” which  are  still  before  our  eyes,  and  which  were  set  in 
movement  when  the  surface  of  the  planet  underwent  great  mutations,  and  when 
the  desiccation  of  vast  oceanic  regions  was  accomplished  by  elevation  from  beneath. 
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Whilst,  however,  we  think  that  large  portions  of  superficial  drift  have  so  acted  as 
to  produce  precisely  the  same  effects  as  glaciers,  both  upon  the  subjacent  and  late- 
rally adjacent  rocks  over  which  they  travelled,  we  would  carefully  avoid  falling  into 
the  error  of  some  persons,  who,  advocating  the  general  icy  theory,  have  endeavoured 
to  bring  all  the  detrital  phenomena  into  one  category.  We  think,  that  wherever 
from  the  latitude  of  the  mountains  and  their  altitude,  glaciers  may  naturally  have 
existed,  the  glacialists  are  there  fully  entitled  to  apply  those  doctrines  which  they 
have  been  taught  by  a study  of  the  Alps.  Thus  in  reference  to  the  coldest  and 
highest  regions  of  Scandinavia  and  Lapland,  we  can  see  no  sort  of  objection  to 
their  once  having  been  the  seat  of  glaciers,  whose  feet  extended  to  the  lower  sur- 
rounding regions,  then  covered  by  the  sea.  It  is,  therefore,  quite  consistent  with 
modern  observations,  that  masses  of  ice  detached  from  time  to  time  in  the  form  of 
floating  icebergs,  should  have  carried  their  loads,  in  the  manner  observed  by  many 
navigators,  to  great  distances  before  they  dropped  them.  In  a word,  the  blocks  of 
the  plains  of  Prussia  and  Russia  with  reference  to  Scandinavia  are,  we  contend, 
precisely  analogous  to  the  coarse  detrital  matter  observed  by  Capt.  Sir  James  Ross, 
and  which  floating  northwards  in  icebergs  from  the  Antarctic  pole,  has  actually  been 
strewed  over  the  bottom  of  those  seas  at  the  distance  of  hundreds  of  miles  from  the 
source  of  its  origin.  An  elevation  of  the  bottom  of  that  ocean  would,  in  truth,  offer 
to  us  an  Antarctic  Russia  and  Poland.  The  direction  in  which  the  Scandinavian 
boulders  have  been  transported,  is  to  us  a distinct  proof,  that  their  propulsion  was 
due  to  the  upheaval  of  a chain  which  in  its  elevation  must  have  forced  off  excentric 
currents  that  carried  with  them  or  drifted  the  broken  materials  on  its  flanks,  often 
lodging  them  in  the  form  of  long  “ osars,”  or  by  impelling  forwards  ice-floes  con- 
taining other  blocks  in  such  currents.  In  this  operation  there  must  necessarily 
have  been  a combination  of  the  agencies  of  ice  with  powerful  currents  of  water  and 
half-frozen  detritus,  and  we  can  very  readily  believe,  how  such  masses  grating  over 
the  slopes  of  the  northern  crystalline  rocks,  then  forming  the  bottom  ot  the  sea  ad- 
jacent to  the  elevated  chain,  may  have  occasionally  produced  marks  ot  abrasion, 
scoring  and  polish  like  those  to  which  we  have  alluded.  By  such  operations  we  may 
figure  to  ourselves  how  some  of  the  low  and  hard  rocks  on  the  southern  shores  of 
Finland,  Sweden  and  Russian  Lapland,  were  scored  and  abraded— always,  however, 
in  the  dominant  direction  of  the  great  current ; and  whilst  the  very  distantly  trans- 
ported blocks  were  carried  to  their  present  habitats  by  floats  of  ice,  we  can  also 
suppose,  how  a large  proportion  of  the  mud,  sand  and  gravel  was  the  residue  ot  great 
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streams  diverging  from  the  elevated  chain  and  distributing  these  materials  in  the 
trainees  which  have  been  described.  The  next  process  which  followed  in  Russia 
and  Prussia  was  the  desiccation  of  the  submarine  low  tracts  by  their  final  elevation 
from  beneath  the  sea.  Now  if  this  upheaval  had  been  violent,  like  that  of  the 
strata  in  many  parts  of  the  British  Isles  and  in  other  parts  of  Europe,  where  beds 
containing  marine  shells  occur  at  very  different  altitudes1  within  very  limited  di- 
stances, and  the  subjacent  strata  are  dislocated,  contorted  and  sometimes  reversed, 
similar  results  would  have  followed,  and  the  drift  would  have  been  thrown  off  on 
the  flanks  of  each  protruded  band  of  rocks  and  deposited  on  its  sides  or  in  hollows, 
in  the  manner  we  have  alluded  to.  Such,  however,  was  not  the  mode  in  which 
those  vast  low  countries  of  the  north-east  were  raised  from  beneath  the  sea.  Their 
ascent  was  accomplished,  on  the  contrary,  without  any  violent  fractures  or  dismem- 
berments of  the  subjacent  rocks,  and  simply  by  an  equable  elevation  “ en  masse 
and  hence  the  detrital  matter,  as  well  as  the  surface  of  the  subsoil  on  which  it  rests, 
are  necessarily,  we  believe,  presented  to  us  with  very  much  the  same  aspect  as 
when  they  lay  beneath  the  sea.  But  even  if  considerable  violence  had  been  used 
in  this  operation  (and  we  can  conceive  no  phenomenon  of  such  an  extent  without 
great  degradation) , still  from  its  very  nature,  the  subsoil  of  Russia,  void  as  it  is  of 
all  crystalline  character,  and  for  the  most  part  incoherent  and  soft,  can  never  have 
been  in  a condition  to  exhibit  on  its  surface  any  of  those  striated  appearances 
which  in  lofty  and  alpine  regions  have  been  produced  by  the  friction  of  glaciers, 
and  which  in  the  low  and  gnarled  promontories  of  the  south  of  Ireland  and  Swe- 
den, as  well  as  in  many  parts  of  France,  Scotland  and  England,  to  some  of  which 
we  shall  presently  advert,  have,  as  we  think,  unquestionably  resulted  from  the 
friction  of  incumbent  masses  of  local  and  moistened  drift. 

We  must  here  meet  an  objection  which  may  be  made  to  our  views  of  a sub- 
marine condition  of  the  surface  of  Russia  at  the  period  of  transport.  It  may  be 
said,  that  marine  remains  have  not  been  found  in  the  Russian  detritus.  We  not 
only,  however,  appeal  to  England,  where  such  sea-shells  and  distant  blocks  are 
found  together,  but  also  to  Denmark,  where  the  drift,  full  of  large  northern 
boulders,  is,  in  fact,  a portion  of  the  great  transported  masses  in  question,  and  has 
been  shown  by  Prof.  Forchhammer,  Dr.  Beck  and  Mr.  Lyell  to  contain  quasi- 
modern sea-shells  ; and  we  have  ourselves  shown,  that  similar  shells  exist  beneath 
the  drift  in  the  north-eastern  extremity  of  Russia.  Knowing  how  long  a period 

1 See  Silurian  System,  p.  534. 
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elapsed  before  such  shelly  marine  remains  were  discovered  in  the  central  counties 
of  England,  and  reminding  our  readers  that  Russia  has,  as  yet,  been  very  little  ex- 
amined, we  have  no  doubt  that  additional  similar  proofs  will  be  hereafter  obtained 
in  it.  But  even  should  such  be  more  extensively  discovered,  they  may,  after  all,  prove 
exceptions  to  the  general  rule,  and  we  found  this  opinion  upon  the  very  nature  of 
the  prominent  masses  of  the  detritus  and  our  idea  of  its  origin.  Those  portions  of  it 
which  were  formed  by  powerful  currents  dependent  on  upheavals  and  depressions 
cannot  be  expected  to  contain  sea  shells.  Still  less  could  the  glaciers  which  we  have 
supposed  to  exist  formerly  in  Scandinavia  have  contained  marine  exuviae,  for,  as 
in  the  Alps  and  similar  centres,  they  must  have  been  chiefly  charged  with  blocks, 
gravel,  mud  and  sand.  The  portions  of  masses  thus  originally  constituted  being 
floated  to  southern  tracts  and  melted,  would  cover  over  the  bottoms  of  seas  with 
thin,  irregularly  heaped-up  materials,  and  thus  can  we  explain  why  such  deposits, 
though  becoming  truly  submarine,  should  rarely,  if  ever  appear  in  conjunction  with 
sea  shells, — ice,  if  we  may  so  express  ourselves,  having  been  the  chief  agent  by 
which  a subaerial  impress  has  been  given  to  large  portions  of  the  bottom  of  the 
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DRIFT  AND  ERRATIC  BLOCKS  OF  SCANDINAVIA  {continued) . — ABRA- 
SION AND  STRIATION  OF  ROCKS. 

Detritus  of  Denmark  shows  the  long  continuance  of  submarine  conditions,  and  the  di- 
spersion of  Boulders  at  various  periods. — Striation,  and  its  excentric  direction  in 
Norway  as  well  as  in  North-eastern  Lapland,  prove  the  Northern  Scandinavian 
Mountains  to  have  been  the  Centre  whence  all  the  Detritus  radiated. — Powerful 
denudation  of  Sweden. — Its  southern  Promontories  and  the  Islands  in  the  Botlmian 
Gulf  worn  down  and  striated  on  their  Northern  Faces,  and  unaffected  on  their 
Southern  Sides. — These  results  referred,  to  the  passage  of  the  Osar  Drift. — Illus- 
tration of  the  distinction  between  the  Osars,  as  formed  by  Aqueous  Action  only, 
and  the  great  Angular  Blocks  as  transported  by  Ice-floes. — The  Drift  in  Great 
Britain  and  Ireland  shown  to  have  equally  produced  the  Striation  and  Polish  of 
Rocks  as  in  Sweden. — Reference  to  the  Striated  Rocks  of  Greece;  and  supposed 
Elevation  of  adjacent  Sea-bottoms  applied  to  the  argument  derived  from  the  pre- 
sence of  Shells  of  Arctic  Characters. — Limits  of  the  ancient  terrestrial  Icy  Tract 
of  the  North. — Large  Eastern  and  Southern  Lands  above  the  Sea  and  inhabited  by 
Mammoths,  whilst  the  Countries  covered  by  foreign  Drift  were  beneath  it. 

OlJR  chief  observations  on  the  Russian  and  German  detritus,  such  as  they  were 
when  we  last  returned  from  those  countries,  as  well  as  our  theoretical  views  of  its 
production  being  stated,  we  now  proceed  to  offer  the  result  of  a more  recent 
survey  of  Sweden  and  Norway,  which  strongly  corroborates  the  conclusions  at 
which  we  had  previously  arrived.  Let  us  first,  however,  say  a few  words  on  the 
zone  of  drift  which  has  been  lodged  upon  Denmark. 

The  enormous  quantities  of  broken,  loose  materials  which  have  been  poured  off 
into  the  German  Ocean  may  be  imagined,  from  the  relics  of  the  detrital  masses 
which  have  been  transported  to  the  cliffs  of  Norfolk  and  Yorkshire  in  England. 
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In  Denmark,  indeed,  whether  in  Holstein,  Seeland  or  Jutland,  the  fundamental 
rock  of  the  country,  or  chalk,  is  so  covered  with  foreign  materials,  that  in  his 
valuable  geological  map  of  that  region,  our  friend  Professor  Forchhammer  has 
chiefly  had  to  indicate  their  varied  nature.  In  his  description  of  these  detrital 
masses  he  has  shown,  that  though  formed  at  different  periods  they  are  all  charged 
with  northern  boulders.  The  earliest  of  these  are  beds,  which  he  considers  as 
closing  the  cretaceous  epoch ; the  included  northern  fragments  (not,  however,  of 
great  size)  being  in  this  instance  associated  with  corallines.  The  next,  in  which 
boulders  of  considerable  size  occur,  contains  shells  of  the  sub-apennine  or  miocene 
age — shells  which  bespeak  a Mediterranean  climate.  The  strata  of  these  periods 
are  here  and  there  much  dislocated,  a phsenomenon  which  will  not  appear  strange 
to  those  who  have  observed  the  highly  inclined  beds,  also  of  miocene  age,  and  charged 
with  large  boulders,  which  constitute  the  high  peaks  of  the  Snperga  near  Turin. 
No  one  has  ever  contended  that  such  boulder  beds  of  the  north  of  Italy,  associated 
as  they  are  with  shells  of  a former  Mediterranean  sea,  were  connected  with  glacial 
operations ; and  as  little  can  it  be  argued,  that  their  analogues  in  the  north  should 
have  been  so  formed ; any  sort  of  glacial  action  under  conditions  of  so  warm  a 
temperature  being  quite  inadmissible.  The  succeeding  superficial  deposit  in  Den- 
mark, where  it  forms  whole  cliffs,  is  that  which  is,  properly  speaking,  our  Russian 
and  German  drift,  or  “ the  boulder  clay”  of  Forchhammer.  In  this  western  region, 
which  is  not  far  from  the  source  of  their  origin,  the  blocks  are  often  of  gigantic 
size,  and  are  associated  with  sands  and  sandy  clay,  containing  fragments  of  modern 
shells,  like  those  of  the  adjacent  open  northern  sea,  viz.  Balanus,  Corbula  nucleus 
and  Cyprina  Islandica.  According  to  Professor  Forchhammer,  this  coarse  drift  has 
recently  so  undergone  regeneration,  as  to  form  long  ridges  of  sand  and  gravel  which 
have  been  thrown  up  in  reefs  or  shingle  banks  within  the  historic  £era. 

Besides  these  boulders  and  their  associates,  there  are  other  superficial  deposits 
in  Denmark  which  indicate  successive  elevations  and  changes.  The  blocks,  for 
example,  often  occur  in  lines  along  great  fractures  or  parallel  to  them,  and  are 
then  associated  with  Mytilus  edulis,  Cardium  edule,  Buccinum  reticulatum,  all  indi- 
cating raised  beaches.  Again,  wherever  blue  clay  prevails,  the  Mya  or  Hiatella 
Arctica  occurs,  which  being  a deep  sea  shell,  indicates  that  it  has  been  thrown  up 
and  mixed  with  littoral  shells.  It  is  unnecessary  that  we  should  here  attempt  to 
describe  all  the  successive  changes  which  have  occurred  in  Denmark  between  the 
time  of  the  transport  of  the  coarse  boulders  and  the  present  day.  All  wdrich  it  con- 
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cerns  us  to  point  out,  is  the  manner  in  which  the  coarser  block  detritus  has  been 
piled  up,  and  to  endeavour  to  explain  the  manner  in  which  we  conceive  it  has  been 
swept  from  the  north. 

Completely  agreeing  with  Prof.  Forchhammer,  that  the  northern  detritus  in 
Denmark  must  have  been  accumulated  under  wrater,  we  can  nevertheless  scarcely 
venture  to  adopt  the  whole  of  his  belief,  that  it  can  all  have  been  aggregated  by 
ordinary  submarine  currents,  brought  into  play  by  moderate  and  gradual  oscillations 
of  the  land.  A much  more  powerful  cause  than  any  now  in  action  is,  we  think, 
required  to  explain  the  surface  phenomenon  of  Scandinavia. 

Whether  we  examine  the  hard  and  crystalline  rocks  on  the  sides  of  the  Nor- 
wegian fiords,  or  traverse  the  promontories  towards  the  interior  of  that  country, 
some  of  which,  in  the  southern  region,  are  upwards  of  2000  feet,  and  others  in 
the  north  about  twice  that  height  above  the  sea,  we  find  the  surface  powerfully 
eroded,  frequently  much  worn  down  and  polished,  and  their  surface  marked  in 
numerous  places  by  parallel  furrows  and  innumerable  fine  mechanical  striae. 
Either  at  the  head  of  the  Gulf  of  Christiania,  or  in  the  high  grounds  of  Ringe- 
rigge,  all  the  striae  and  markings  which  fell  under  our  observation  are  directed 
from  north-north-west  to  south-south-east,  and  this  is  the  normal  direction  assigned 
to  the  greater  number  of  the  Norwegian  scratches  by  Professor  Keilhau.  That 
author  has  observed  such  striae  upon  the  surface  of  opposite  and  high  plateaux, 
where  the  detrital  materials  which  produced  such  striation  must  have  passed 
athwart  valleys  of  great  depth,  and  whose  base  is  now  occupied  by  lakes.  In  such 
cases  he  imagines  that  the  amount  of  detritus  must  have  been  so  mighty,  as  to  fill 
up  all  the  intervening  cavities,  though  in  other  valleys  the  direction  of  the  striae  is 
found  to  deviate  from  the  normal  line,  and  to  sweep,  as  by  an  eddy,  round  the 
flanks  of  the  mountain.  In  Norway,  at  least  in  the  southern  parts,  with  which  we 
are  alone  acquainted,  the  northern  faces  of  the  promontories  are  much  worn  down, 
abraded,  polished  and  scratched,  whilst  their  southern  faces,  generally  more  abrupt, 
are  in  a rough  and  natural  condition1.  Such,  in  fact,  are  many  of  the  rocky  isles, 
or  “ skars2 3,”  which  the  traveller  sails  by,  as  he.  ascends  by  Gottenburg  to  the  bay 


1 Professor  Keilhau  pointed  out  to  us  a phenomenon  in  the  upland  valley  above  Christiania,  more  than 
two  miles  from  the  sea,  and  certainly  200  or  300  feet  above  it,  which  is  of  high  interest  in  showing  that 
all  the  scratches  of  the  rock  must  have  been  brought  about  by  submarine  agency . The  Silurian  rocks  on 

the  sides  of  the  valley  are  there  perforated  by  Pholades  apparently  of  existing  species. 

3 “ Skar,”  Swedish  for  a sea-rock.  “ Os,”  Swedish  for  a pile  of  gravel,  is  “ osar”  in  the  plural. 
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of  Christiania.  We  defer,  however,  considering  the  origin  of  this  form  of  outline 
until  we  treat  of  Sweden,  where  these  appearances  are  still  more  frequent. 

If  the  axis  of  Norway  and  Lapland  was  the  great  centre,  from  whence  the  chief 
masses  of  the  detritus  which  cover  Sweden  have  been  derived,  the  latter  country 
is  highly  interesting,  in  showing  us  the  manner  in  which  such  detritus  is  piled  up, 
and  the  manner  in  which  it  is  associated  with  the  phenomenon  of  the  striation  and 
polish  of  the  rocks.  Professor  Sefstrom,  to  whose  opinions  we  have  before  alluded, 
is  the  author  most  entitled  to  praise  for  having  excited  attention  to  the  phenome- 
non of  southern  Sweden.  He  has  endeavoured  to  show,  that  the  osars,  or  boulder 
ridges  of  that  country,  are  peculiar  to  it ; a point  on  which  we  can  scarcely  coincide 
with  him,  since  we  are  acquainted  with  many  diluvial  ridges  in  Scotland,  Ireland, 
and  other  countries  which  so  resemble  the  Swedish  osars  in  length,  height  and  ar- 
rangement of  materials,  that  they  must  have  had  the  same  origin1 * * 4.  If  such  “osars” 
were  situated  near  an  alpine  range,  the  advocates  for  the  glacial  theory  would  at 
once  call  them  “ moraines.”  But  whatever  they  be  named,  it  is  quite  manifest 
that  they  have  been  formed  by  water,  since  the  boulders  which  occur  throughout 
them  are  uniformly  rounded  as  if  by  much  powerful  attrition.  These  osars,  each 
seldom  more  than  a mile  in  length,  though  often  forming  a prolonged  series,  are 
common  over  nearly  all  the  flat  regions  of  Sweden  ; and  as  there  are  no  mountains 
of  any  altitude  whatever  from  the  southern  edges  of  Lapland  to  the  parallel  of 
Torneo,  it  is  quite  impossible,  independent  of  other  reasons,  that  such  ridges  should 
be  the  residue  of  glaciers  ; for  nowhere,  as  before  said,  are  there  elevated  centres 
from  which  glaciers  can  have  advanced.  The  whole  of  the  superficial  phenomena 
of  the  country  are  indeed  at  variance  with  this  hypothesis ; for  still  more  clearly 
than  in  Norway  are  all  the  hard  and  crystalline  rocks  affected  by  furrows  and 
strife,  the  normal  direction  of  which  is  from  north-north-west  to  south-south-east, 
and  still  more  are  the  north  sides  of  each  promontory  worn  down,  polished  and 
striated,  whilst  the  south  sides  are  abrupt,  rough,  and  void  of  all  such  appearances. 
It  was  the  generality  of  this  phenomenon  in  all  those  parts  of  Sweden  known  to  him, 
that  impressed  Sefstrom  with  the  conviction,  that  nothing  short  of  a violent  flood 
from  the  north,  which  had  hurled  loads  of  coarse  detritus  with  great  vehemence 

1 Mr.  Murchison  was  singularly  indebted  to  Baron  Berzelius,  who  warmly  advocates  the  chief  features 

of  Sefstrom’s  view,  for  having  pointed  out  in  detail  the  structure  of  the  great  os  of  Stockholm,  and  some 

remarkably  beautiful  examples  of  the  polish  and  striation  of  the  rocks,  which  are  quite  analogous  to  those 
around  Edinburgh  and  in  many  other  parts  of  the  British  Isles. 
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against  the  northern  sides  of  the  hills,  could  have  produced  such  grinding,  polishing 
and  abrading  results.  The  position  and  form  of  the  osars  he  explained  by  supposing, 
that  the  force  of  the  deluge  being  exhausted  upon  each  of  these  promontories  whose 
northern  sides  it  wore  down,  “ stoss  seite,”  the  waters  had  simply  power  to  pile  up 
the  rude  and  rounded  materials  in  lower  lineal  ridges,  which  being  under  the  shelter, 
or  “ lee  side”  of  the  hill,  would  thus  be  protected  from  the  powerful  efforts  of  the 
general  current. 

We  could  not  examine  the  materials  of  the  great  os  close  to  Stockholm,  nor  of 
those  adjacent  to  Upsala  and  other  parts  of  Sweden  without  being  convinced,  that 
they  never  could  have  been  accumulated  by  currents  of  like  force  and  energy  to 
those  which  now  prevail  in  any  part  of  the  world.  They  all  bespeak,  that  an  enor- 
mous power  has  piled  up  such  colossal  heaps  and  completely  rounded  the  blocks 
contained  in  them.  By  whatever  force  transported  from  north-north-west  to  south- 
south-east,  or  from  north  and  by  west  to  south  and  by  east  (for  such  are  the  linear 
directions  of  the  principal  Swedish  osars),  these  masses,  whose  materials  show  that 
they  have  travelled  over  the  low  promontories  of  this  country,  could  not,  at  all 
events,  have  been  moved  over  that  surface  without  producing  extraordinary  denu- 
dation of  the  subjacent  rocks.  And  what  does  Sweden  exhibit?  A crystalline 
nucleus  of  ancient  gneiss,  or  granite  worn  down,  ground  and  polished,  in  the  very 
direction  in  which  the  drift  has  moved ; nay,  more,  from  the  outliers  of  Silurian 
strata,  often  horizontal,  which  remain  as  islets  of  denudation,  perched  upon  this 
broad  crystalline  expanse,  we  know  that  beds,  so  similar  in  composition,  contents 
and  position  at  distant  and  intermediate  places,  must  once  have  had  a very  wide 
continuance  over  the  low  lands  of  Sweden.  But  such  has  been  the  force  of 
erosion  and  the  power  of  drift,  that  °f  ^iese  deposits  have  been  borne  away 

and  lodged  either  in  the  depression  of  the  Baltic  Sea  or  carried  into  the  plains  of 
Germany ; innumerable  fragments  of  them  with  many  Silurian  fossils  having  been 
transported  to  the  low  grounds  of  Brunswick1  and  Prussia,  &c.  So  much  Silurian 
spoil  has  been  spread  over  these  tracts,  that  if  swept  back  to  Sweden  it  would 
indeed,  to  a great  extent,  fill  up  the  interstices  between  the  detached  masses  of  the 
denuded  strata  of  that  country. 

This  grinding  down,  as  it  were,  to  the  earliest-formed  solid  rocks,  is  in  itself  a 

1 See  Kloden’s  work  on  the  fossils  of  the  March  of  Brandenburg  and  northern  German  plains.  All 
these  fossils  have  been  transported  from  Sweden.  (Versteinerungen  der  Mark  Brandenburg.  Berlin, 
1834.) 
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proof  of  the  stupendous  denuding  power  of  that  great  operation  ; and  when  we  look 
to  the  surface  of  those  crystalline  rocks  themselves,  still  more  are  we  astonished 
at  the  influence  which  must  have  been  exerted.  We  now  specially  allude  to  the 
“ stoss  seite,”  or  worn  side  of  all  the  rocks  exposed  to  the  north,  as  contrasted 
with  their  natural  or  lee  side.  Without  a personal  visit  to  Sweden  and  without 

o 

crossing  the  Gulf  of  Bothnia,  from  Stockholm  to  Abo,  we  could,  indeed,  have 
formed  no  conception  of  the  grandeur  and  uniformity  of  this  phenomenon.  We 
there  threaded  our  way  through  hundreds  of  small  isles,  none  of  them  rising  to 
more  than  60  or  100  feet  above  the  Baltic  Sea,  and  found  that  the  north  side  of 
every  one  exposed  a face,  worn  down,  rounded,  polished  and  striated,  as  if  by  a 
stupendous  macerating  weight,  whilst  every  south  face  was  abrupt  and  rough.  On 
the  one  side,  in  short,  all  is  mechanical,  as  if  the  surface  had  been  planed  down  by 
art ; on  the  other  all  is  rugged  and  natural.  No  one,  we  say,  who  has  ever  glanced 
at  such  marvellous  and  uniform  appearances,  would  any  longer  contend,  that  they 
can  have  been  produced  by  ordinary  tides  and  currents.  Nothing,  in  a word,  short 
of  the  passage  of  an  infinite  number  of  heavy  glaciers  and  their  moraines,  or  of  the 
coarse  drift  or  osar  current,  which  swept  with  it  the  great  mass  of  the  transition  rocks 
into  the  plains  of  Germany,  could  have  accomplished  such  mighty  ends.  The  on- 
ward march  of  glaciers  over  these  flat  regions  and  seas  being  inadmissible,  elevations 
of  the  Scandinavian  continent  are  of  course  required  to  account  for  the  waves  of 
translation  and  powerful  currents  required  for  such  a purpose ; for  no  gradual 
swellings  of  the  land,  such  as  those  which  are  now  going  on  in  parts  of  that  country, 
could  possibly  have  produced  such  results.  These  can,  indeed,  alone  have  been 
accomplished  by  successive  sudden  upcasts,  which  threw  off  great  devastating  and 
erosive  waves,  and  determined  the  currents  in  an  uniform  direction.  But  looking 
to  the  low  altitude  of  Sweden,  the  vast  erosion  of  its  surface  and  the  piles  of  loose 
materials  by  which  it  is  encumbered,  we  can  scarcely  refrain  from  believing,  that  a 
great  corresponding  depression  also  took  place,  by  which  the  regions  of  Russia  in 
Europe,  Poland  and  Germany,  over  which  we  have  traced  the  northern  drift,  were 
so  lowered  as  to  cause  long-continued  currents  to  set  in  to  the  south  from  the 
Scandinavian  chain.  Such  conditions,  then,  and  those  we  have  before  suggested, 
may,  we  think,  explain  the  boulder  ridges,  the  wearing  away  and  striation  of  the 
northern  sides  of  the  rocks  in  question  and  the  passage  of  the  rounded  blocks, 
even  though  they  occupy  flat  regions. 

In  Sweden,  however,  it  is  essential  to  draw  the  distinction  (as  Sefstrom  and  Ber- 
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zelius  have  done)  between  the  osars,  or  coarse  drift  of  rounded  blocks,  gravel,  and 
the  great  subangular  blocks  which  cover  them.  Now  in  examining  the  tracts  round 
Upsala,  we  had  no  difficulty  in  fully  admitting  a fact,  first  pointed  out  by  Mr.  Lyell, 
that  blue  marine  clay  abounding  with  shells  (including  the  Tellina  Baltica)  is  di- 
stinctly overlaid  by  osars,  which  are  there  chiefly  composed  of  sand  and  gravel ; 
thus  proving  satisfactorily  that  these  masses  were  of  aqueous  origin.  On  this  point 
we  entirely  agree  with  Mr.  Lyell,  though  we  differ  from  him  as  to  the  intensity  of 
the  agency  employed  in  forming  these  osars  ; which  must,  we  believe,  have  been 
infinitely  greater  than  that  which  could  have  ever  have  resulted  from  rivers,  in  a 
flat  country  like  this,  pouring  their  contents  into  estuaries  and  bays. 

In  looking  to  the  three  osars,  which  extend  in  succession  from  north  and  by  west 
to  south  and  by  east,  between  Old  and  New  Upsala,  we  may  now  add,  that  we 
perceived  what  we  consider  to  be  striking  evidences  of  the  manner  in  which  the 
subangular  blocks  upon  their  surface  were  accumulated.  The  most  northern  of 
these,  called  Tun-os,  the  summit  of  which  is  about  100  feet  above  the  adjoin- 
ing flat  country,  is  composed  of  sands,  clays  and  gravel,  and  is  about  half  a mile 
long.  On  its  northern  face  this  os  is  distinguished  by  several  ledges  of  coarse 
shingle,  which  rise  up  over  each  other  in  converging  terraces,  which  gradually 
diminish  in  area  as  you  proceed  southwards  to  the  summit  of  the  hill.  No  very 
large  blocks  are  associated  with  these  shingle  ridges  until  you  reach  the  upper- 
most or  smallest  ellipse,  whence  a shower,  as  it  were,  of  large  angular  and  half- 
rounded  blocks  slope  down  the  southern  talus  of  the  os.  Seeing  that  blocks  of  the 
same  aspect  (granite,  gneiss,  greenstone,  &c.)  wTere  similarly  lodged  on  the  summit 
and  southern  slopes  of  the  next  lower  os,  as  well  as  on  the  third,  or  Stor-stens-kulle 
(where  one  of  the  blocks,  still  quite  angular,  is  twenty  feet  high  and  upwards  of 
seventy  feet  round  its  base),  we  naturally  concluded,  that  these  great  angular  frag- 
ments were  dropped  upon  these  promontories  by  floating  icebergs.  The  terrace- 
within-terrace  shingle  on  the  north  face  of  the  chief  os  strongly  corroborated  this 
view ; for  supposing  an  iceberg  floating  from  the  north,  to  have  been  arrested  by  im- 
pinging against  this  hill  of  gravel  and  sand  whilst  a strong  current  was  flowing  from 
that  point,  the  first  summer’s  sun  would  naturally  diminish  its  volume,  whilst  the 
force  of  the  current  would  move  the  icy  mass  onwards.  By  the  union  of  these  causes 
the  shrinkage  and  advance  of  the  iceberg  would  proceed  each  season,  and  thus, 
by  the  steady  action  of  a northern  current,  the  ledges  of  shingle  having  been 
washed  up  round  the  northern  base  of  the  iceberg,  would  be  left  as  memorials  of 
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each  successive  reduction  of  that  body.  At  length,  when  reduced  to  the  minimum 
size  at  which  it  could  be  held  together,  it  would,  in  dissolving,  necessarily  shed  its 
load  upon  the  sloping  talus  of  the  os,  the  blocks  being  assisted  by  the  same  cur- 
rent in  their  southward  progress  down  the  slope  of  the  submarine  hill.  This  case 
appears  to  us  to  be  so  illustrative  and  confirmatory  of  our  views,  that  wre  annex 
two  small  diagrams  giving  a plan  of  the  ground  and  a profile  view  of  the  same. 


a.  Ancient  submarine  hill  composed  of  sea  sand  and  clay,  with  Tellina  Baltica , and  now  forming  the  land  called  Tun-os. 

b.  Iceberg  in  its  largest  state  when  arrested  by  the  submarine  hill. 

c cccc.  Terraces  of  gravel  formed  successively  as  the  iceberg  was  forced  southwards. 

d.  Iceberg  in  its  last  state,  when  diminished  and  advanced  to  the  south,  exposing  blocks  and  gravel  within  it. 

e.  Talus  covered  by  blocks  derived  from  the  melted  iceberg.  direction  of  the  current. 


In  this  enlarged  plan,  the  converging  terraces  (cc)  of  the  section  are  represented  to  the  left,  the  line  of 
blocks  (/)  to  the  right. 


These  phsenomena  at  Old  Upsala  seem  to  us  fully  to  indicate  the  difference  be- 
tween the  sub-aqueous  and  highly-rolled,  tumultuous  drift,  which  like  the  “ till” 
of  Scotland,  resulted  from  some  of  the  earlier  oscillations  in  these  latitudes,  and 
the  operation  of  the  currents  upon  icebergs  which  were  stranded  and  dissolved ; 
for  had  the  same  power  of  water  been  there  in  play,  as  that  which  formed  the 
Bronkeberg  Os  near  Stockholm  and  many  others  like  it  in  Sweden,  the  blocks  in 
question,  although  they,  for  the  most  part,  lie  to  the  lee,  or  sheltered  side  of  the 
hills,  would  have  been  rounded  and  polished,  whereas  nearly  all  of  them  (and  the 
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great  block  of  Stor-stens-kulle  stands  out  upon  the  very  summit  of  a hill)  have  their 
angles  as  fresh,  as  if  never  affected  by  other  than  ordinary  atmospheric  agency. 

The  prevalence  of  the  rounded  or  worn  blocks  in  the  mass  of  detritus  or  osar 
trainees,  whilst  the  angular  blocks  are  chiefly  on  their  surface,  are  features  well- 
explained,  if  we  suppose  that  the  more  violent  current  by  which  the  one  class  of 
boulders  was  hurled  on,  was  succeeded  by  other  south-flowing  streams,  in  which 
ice-floes  were  transported. 

Whilst  we  have  stated  that  the  normal  and  general  direction  of  the  striae  in 
Sweden  is  either  from  north  to  south,  or  from  north-north-west  to  south-south- 
east, we  know  that  there  are  many  exceptions.  Such,  for  example,  are  certain  marks 
near  Gottenburg  and  Uddevalla  observed  by  M.  Forchhammer,  which  proceed  from 
east  to  west.  There  again,  we  should  say,  that  such  striae  are  merely  in  the  direc- 
tion which  certain  local  masses  of  drift  have  taken,  and  which  have  been  carried 
from  the  east  into  the  fiords,  or  mouths  of  lateral  valleys,  on  the  west.  And  here 
it  must  be  recollected,  that  numerous  inlets  around  these  estuaries,  such  as  Udde- 
valla and  Gottenburg,  and  that  above  Christiania,  before  adverted  to  (p.  329),  indi- 
cate by  the  presence  of  marine  shells,  often  at  considerable  heights,  that  the  sea 
occupied  these  lands  till  a very  recent  period. 

But  such  aberrations  from  the  normal  direction  perfectly  concur  with  the  excen- 
tric  shedding  off  of  the  debris  indicated  in  Lapland  by  M.  Bohtlinghk.  For,  as  we 
have  before  shown,  this  great  drift  is  northern  in  reference  to  Russia  and  Germany 
only.  To  the  Icy  Sea  it  is  a southern1,  to  the  Yorkshire  coast  an  eastern,  and  to 
the  Timan  ridge  a western  drift.  Northern  Scandinavia  was,  therefore,  a vast, 
crystalline  nucleus,  which  owing,  as  we  believe,  to  its  sudden  elevations,  accompa- 
nied by  great  environing  depressions,  poured  off  its  detritus  at  one  time  vehementlv, 
at  another  more  tranquilly,  and  thus  accomplished  those  residual  phsenomena  w'hich 
it  has  been  so  difficult  to  explain.  We  are  further  induced  to  suppose,  that  the 
highest  portions  of  this  chain,  extending  from  the  Dovre-feld  in  Norway  to  the  axis 
of  Russian  Lapland,  constituted  a region  of  glaciers  which,  broken  up  by  some  of 
the  oscillations  alluded  to,  sent  forth  numerous  icebergs,  which  were  often  floated 
away  to  great  distances  before  they  melted,  and  deposited  the  erratic  blocks  de- 
scribed in  the  preceding  chapter. 

* M.  Siljestrdm  lias  already  shown,  that  the  translation  of  the  detritus  from  the  Scneehatten  and  highest 
points  of  the  Norwegian  axis  has  taken  place  from  south  to  north  and  from  south-south-east  to  north- 
north-west,  thus  completing  the  proofs  of  an  excentric  Scandinavian  movement.  (See  the  arrows  upon 
the  Map,  PI.  VI.,  and  the  Postscript  to  this  Chapter.) 
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If  for  a moment  we  turn  our  attention  to  the  British  Isles,  analogous  phseno- 
mena  are  found  all  around  their  shores : sea-beaches  and  bottoms  fringe  the  rocks 
at  various  altitudes  : coarse  and  thick  heaps  of  detritus  encumber  the  slopes  of  the 
hills  ; and  in  numerous  situations,  whether  on  inland  mountains  or  low  rocks  upon 
the  level  of  the  sea,  as  well  as  far  removed  from  any  great  elevations,  striated, 
worn  and  polished  surfaces  are  frequent. 

To  begin  with  one  example  out  of  many  of  the  latter  class — one  to  which  no 
geologist  has  yet  adverted, — we  are  acquainted  with  no  finer  case  of  striation  and 
polish  of  the  solid  rocks  than  at  the  bay  of  Derrynane  in  the  south  of  Ireland, 
lliere,  the  mass  of  detritus  has  naturally  found  its  exit  to  the  western  sea,  by  an 
east  and  west  depression,  the  low,  undulating  hummocks  of  hard  and  highly- 
contorted,  slaty  rocks  (Devonian)  having  been  worn  down,  highly  polished  and 
scratched  in  the  direction  of  the  major- axis  of  the  valley.  The  sides  of  this  valley, 
opening  to  a fine  marine  bay,  are  formed  of  picturesque  rocks,  which  by  their 
outline  necessarily  confined  the  drift  in  a direction  from  east  to  west.  Again,  on 
the  south  side  of  Macgillicuddy’s  Reeks,  the  chief  central  mountain  in  the  south 
of  Ireland,  great  piles  of  drift  are  lodged  at  intervals  in  a deep  gorge  which  leads 
eastwards  from  the  gap  of  Dunlooe  to  the  upper  lakes  of  Killarney : and  alongside, 
as  it  were,  of  such  masses  of  detritus,  the  rocky  cliffs  are  polished,  grooved  and 
striated,  both  on  their  upper  surfaces  and  on  their  steep  sides.  In  this  way  we 
may  also  infer,  how  the  loose  materials  have  been  shed  off  excentrically  from  ele- 
vated centres,  and  spread  out  in  the  “ escars”  of  the  lower  Irish  tracts. 

In  the  south  ol  Scotland,  as  in  the  Highlands,  great  terraces  or  linear  ridges  of 
coarse  gravel  and  rounded  blocks  have  been  deposited  on  the  slopes  of  the  hills 
and  in  ancient  bays  or  estuaries.  Sir  James  Hall1  was  the  first  geologist  who 
applied  the  diluvial  views  of  De  Saussure  and  Fallas  to  explain  the  striation  of  the 
Scottish  rocks,  and  looking  to  the  direction  of  such  marks  on  the  sides  of  the  hills 
near  Edinburgh,  and  connecting  them  with  the  form  of  the  rock  ridges,  the  “ crag 
and  tail”  of  Scottish  observers,  that  philosopher  naturally  concluded,  that  the  same 
great  aqueous  debacle  which  had  poured  off  the  detritus  into  the  low  grounds 
had  scored  and  grooved  the  rocks  over  which  it  had  passed.  One  of  the  most 

1 See  Transactions  of  the  Royal  Society  of  Edinburgh,  vol.  vii.,  in  which,  pp.  169  et  seq.,  the  reader 
will  find  how,  in  the  year  1812,  Sir  James  Hall  applied  and  modified  the  action  of  the  great  supposed 
diluvian  wave.  We  specially  commend  to  the  attention  of  the  reader  the  excellent  observations  of  Mr. 
Charles  Maclaren  in  his  work,  ‘ Geology  of  Fife  and  the  Lothians,’  on  the  groovings  and  dressings  on  the 
surface  of  rocks,  p.  214.  Edinburgh,  1839. 
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remarkable  examples  in  that  country  with  which  we  are  personally  acquainted, 
is,  where  the  hard  siliceous  sandstone  of  Braambury,  near  Brora1,  has  been  cut 
into  by  fine  markings,  irregularly  parallel,  which  are  visible  on  the  south-western 
face  of  that  hill,  wherever  the  turf  and  earth  is  removed  from  the  subjacent  rock. 
In  that  case,  as  near  Edinburgh,  hills  of  moderate  height  only  are  to  be  seen  in 
the  direction  whence  the  chief  local  current  has  proceeded  ; and  a deep  gorge 
leading  up  to  Loch  Brora  indicates  the  channel  by  which  the  drift  was  poured  off 
against  Braambury  hill,  prior  to  its  distribution  or  submergence  along  the  shore. 
In  a word,  all  the  great  banks  of  drift  and  sand  which  diversify  the  tracts  on  the 
south  side  of  the  Moray  Firth  are  but  “ osars,”  which  proceed  from  the  ends  of 
the  promontories  of  the  central  Scottish  mountains,  whilst  on  their  opposite  or 
western  side,  the  shores  and  estuaries  of  various  lochs  on  the  coast  between  the 
mainland  and  the  Hebrides  exhibit  similar  masses  of  detritus.  Whenever  they 
can  be  detected,  and  we  have  seen  them  even  on  the  flanks  of  Schehallion,  towards 
the  centre  of  the  Scottish  chain,  the  striae  are  invariably  in  the  same  direction  as 
that  which  the  main  mass  of  adjacent  gravel  and  detritus  (however  transported) 
has  taken  in  its  passage  over  the  land.  In  the  case  of  Schehallion,  the  loose  matter 
has  been  formed  in  the  adjacent  valley  of  Kenmore  into  terraces,  which  are  finely 
displayed  in  the  beautiful  park  of  the  Marquis  of  Breadalbane. 

According  to  Dr.  Buckland,  who  has  sought  to  apply  the  views  of  Professor 
Agassiz  to  various  parts  of  the  British  Isles,  these  terraces  are  but  the  evidences  ol 
ancient  moraines,  the  remains  of  former  glaciers,  which  passing  from  the  shoulders 
of  Schehallion  and  the  adjacent  hills,  found  their  resting-place  in  the  valley  of  Ken- 
more. Arguing  that  nothing  but  a glacier  can  have  produced  the  parallel  grooves, 
stria;  and  “ roches  moutonne'es,”  Dr.  Buckland  has  further  been  induced  to  carry 
out  the  application  of  the  same  views  to  other  hills  in  Scotland,  to  certain  centres 
of  Cumberland,  and  to  the  slopes  around  the  Welsh  group  of  Snowdon.  In  stating 
our  objections  to  the  views  of  that  eminent  geologist,  let  us  take  the  case  of  Snow- 
don2. Whether  we  examine  its  northern,  north-eastern  or  western  flanks,  many 
such  boulders  occur,  at  intervals,  as  must,  we  contend,  have  been  accumulated 
under  water.  Around  more  than  one-half  of  the  periphery  of  the  mountain,  the 
highest  point  of  which  is  only  3571  feet  above  the  sea,  there  can,  indeed,  be  no 
ambiguity ; for  sea  shells  of  existing  or  pleistocene  species  are  commingled  with 
the  detritus  upon  its  flanks,  and  we  can  perceive  no  distinction  between  such  de- 
1 Geol.  Trans.,  2nd  Series,  vol.  ii.  p.  357.  2 ®ee  Obs.  end  of  Chap.,  p.  556. 
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posits,  whether  on  the  summit  of  Moel  Tryfane  at  heights  of  1700  feet  above  the 
sea,  or  in  the  lower  country  of  Shropshire  at  heights  of  300  and  400  feet.  In  all 
other  cases  around  Snowdon  as  well  as  on  Schehallion,  therefore,  we,  for  our  parts, 
can  see  nothing  more  than  may  be  completely  explained  by  the  transmission  of 
massive  bodies  of  detritus,  which  derived  from  the  higher  parts  of  those  mountains 
at  the  periods  of  their  elevation,  would  necessarily,  we  contend,  have  produced 
exactly  the  same  appearances  as  if  a heavy  incumbent  glacier  had  traversed  them1. 
The  coarse  drilt  of  the  British  geologist,  or  the  osar  of  the  Swede,  are  no  imaginary 
creations.  They  are  enormous  banks  and  ridges  of  stones  which  have  usually 
undergone  great  friction,  are  associated  with  clays  and  sands,  sometimes  finely 
disposed,  at  other  times  tumultuously  arranged,  as  if  by  water,  and  among  them, 
whether  in  Sweden,  Denmark,  England,  Scotland  or  Ireland,  are  occasionally  found 
sea  shells.  Why  then  are  glaciers,  although  doubtless  they  are  and  have  been 
“ verse  causse”  of  sti'iation,  in  countries  where  very  high  mountains  are  in  evidence, 
— why,  we  ask,  are  they  to  be  forced  upon  us  as  the  sole  means  of  solving  this 
problem,  in  regions  where  no  such  features  exist  ? and  why  in  such  low  situations 
are  we  not  to  infer,  that  the  drift  has  done  the  same  work  as  the  glacier  has  per- 
formed in  the  lofty  Alps  ? 

But  some  of  the  very  marine  shells  on  which  we  have  been  insisting  as  proofs  of 
the  aqueous  formation  of  this  boulder  drift,  are  said  to  be  Arctic  species,  and  have 
therefore  been  quoted  as  indicating  the  prevalence  of  a colder  climate  in  our  lati- 
tudes in  those  days  than  at  present2.  Hence  glaciers,  it  is  supposed,  may  have  been 
adjacent  to  such  arctic  animals.  But  what  are  the  species  of  shells  associated  with 
the  great  boulder  drift  in  Denmark  ? why  in  many  tracts  the  very  same  which  now 

1 This  explanation  applies  equally  to  Killarney  and  all  the  other  cases  cited. 

4 We  were,  at  one  time,  disposed  to  think,  that  the  presence  of  sub-fossil  shells  of  Arctic  character 
naturally  indicated  the  former  presence  of  a much  colder  climate  in  those  latitudes  where  they  have  been 
found  (see  Proceedings  of  Geol.  Soc.,  vol.  iii.  p.  GS0).  But  independent  of  discoveries  in  submarine 
life  -we  now  hold  that  it  is  unnecessary  to  have  recourse  to  such  an  argument,  in  relation  to  any  phe- 
nomena in  the  British  Isles  or  similar  latitudes ; for  we  can  easily  imagine,  that  when  very  different 
physical  features  prevailed,  and  when  lands  now  above  the  sea  were  beneath  it,  cold  currents  may  have 
extended  very  far  southwards  of  the  arctic  circle,  and  have  been  inhabited  by  species  now  restricted 
(through  geographical  changes)  to  a less  horizontal  range.  Again,  we  then  believed,  that  no  great  erratic 
blocks  had  ever  been  seen  in  equatorial  or  intcrtropical  tracts,  but  we  learn  from  the  last  researches  of  Sir 
Robert  Schomburgk  in  British  Guiana,  that  enormous  boulders  of  far-transported  crystalline  rocks  are 
there  found  on  the  surface  of  the  sedimentary  deposits  of  the  plains  and  slopes, — a region  in  which  no 
ice  or  glaciers  can  ever  have  existed  (see  memoir  read  before  the  Royal  Geographical  Society  of  London, 
which  will  appear  in  the  15th  volume  of  the  Journal  of  that  body). 
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live  in  the  adjacent  seas.  And  though  several  of  the  latter  are  Arctic  species,  no 
glaciers  occur  within  several  hundred  miles  of  the  seas  in  which  they  live.  Again, 
the  researches  of  Prof.  E.  Forbes  in  the  iEgean,  and  of  Prof.  Loven  in  the  North  Sea 
have  taught  us,  that  the  more  or  less  Arctic  character  of  shells  essentially  depends 
upon  the  depth  of  the  submarine  zone  at  which  the  animals  lived.  Who  then  will 
assert,  in  opposition  to  such  facts  and  the  opinion  of  such  authorities,  that  many 
of  the  so-called  raised  beaches  in  Sweden,  Norway  and  England,  are  not,  in  truth, 
sea-bottoms,  which,  under  whatever  difference  of  latitude  they  may  have  been  accu- 
mulated, necessarily  bear  more  or  less  an  Arctic  character  ? Suppose,  for  example,  a 
mutation  in  the  present  configuration  of  the  Mediterranean,  not  so  great  as  many 
which  have  affected  our  continents,  and  that  its  deepest  soundings  were  raised  up 
into  hills,  leaving  hanks  of  shells  which,  from  the  depths  at  which  they  lived,  would 
necessarily  have  an  Arctic  character ; and  further  imagine  that  this  raised  sea-bot- 
tom was  absolutely  contiguous  to  certain  rocks  of  Greece1,  which  have  lately  been 
described  as  having  the  same  polish  and  striae  as  our  northern  examples,  might  it 
not  be  argued,  that  because  certain  shells  were  present,  glaciers  and  an  Arctic  cli- 
mate once  prevailed  there  ? Wild  as  such  reasoning  would  now  appear,  it  might 
really  have  been  maintained,  had  not  the  discoveries  of  Professor  E.  Forbes  thrown 
a new  light  upon  the  subject  and  entirely  prevented  its  application.  At  present, 
therefore,  we  presume  that  no  one,  on  account  of  the  parallel  striation  and  polish 
of  her  crystalline  limestone,  is  prepared  to  allow  that  the  flanks  of  Parnassus  have 
been  subjected  to  the  action  of  glaciers.  Even  there,  indeed,  we  have  the  sub- 
stitute for  the  glacier  and  its  reliquiae  in  mounds  of  gravel,  debris  and  boulders 
(resembling  in  form  both  longitudinal  and  transverse  moraines),  which  have  been 
shed  off  from  the  mountain  side. 

The  abettors  of  the  general  application  of  the  glacier  theory  to  every  region 
where  the  “ roches  moutonnees”  of  De  Saussure,  or  striae  similar  to  those  of  the 
Alps,  are  visible,  failing  necessarily  in  their  efforts  to  show  how  these  phaenomena 
can  have  been  produced  by  ice,  in  countries  where  the  first  elements  in  that  theory 
are  wanting,  must,  we  contend,  limit  their  inductions  to  centres  of  great  eleva- 
tion, and  consequently  of  great  cold.  To  support  this  view  we  need  not  travel  to 
exceptional  cases  in  Greece  : even  the  flat  regions  of  Belgium  and  northern  France 
frequently  expose  polished  and  striated  surfaces  of  the  palaeozoic  limestones,  where 

'•  See  Mr.  Trevelyan’s  account  of  the  scratched  and  polished  surfaces  of  Mount  Parnassus  in  Greece. 
Proc.  Geol.  Soc.  of  London,  vol.  iv.  p.  203. 
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superjacent  masses  of  drift  have  been  removed  from  them.  Such  we  have  our- 
selves remarked  on  the  surface  of  the  low  hills  of  carboniferous  limestone  on  the 
right  bank  of  the  Rhine  near  Diisseldorf,  where,  when  the  superincumbent  gravel 
is  cleared  away,  the  edges  of  the  highly  inclined  beds  are  seen  to  have  been  trun- 
cated and  smoothed  down,  as  if  they  had  been  subjected  to  the  passage  of  a heavy 
incumbent  mass,  the  sand  at  the  base  of  which  had  served  as  a polishing  powder. 
These  facts  are,  we  repeat,  nothing  more  than  what  have  been  detected  under 
similar  conditions  of  overlying  drift  throughout  large,  low  portions  of  the  British 
Isles  ; and  to  bring  back  their  application  to  our  own  immediate  subject,  all  these 
detrital  heaps  are  simply  the  equivalents  of  the  “Osars”  in  Sweden,  the  great 
block  clay  and  sand  of  Denmark,  and  the  piles  of  stones,  sand,  clay  and  gravel 
which  are  spread  out  in  such  enormous  masses  over  the  low  countries  of  Russia, 
Poland  and  Germany.  A vast  portion — by  far  the  greater  part — of  this  drift  has 
therefore,  we  think,  been  transported  by  aqueous  action,  consequent  on  powerful 
waves  of  translation  and  currents  occasioned  by  relative  and  often  paroxysmal 
changes  of  the  level  of  sea  and  land.  Now  that  we  are  sustained  by  the  reasoning 
of  mathematicians,  who  show  us,  that  with  sudden  vertical  elevations,  each  not 
exceeding  fifty  feet  in  the  case  of  an  ocean  of  300  or  400  feet  in  depth1  (and  might 
not  corresponding  depressions  produce  the  same?),  bodies  of  water  have  the  power 
of  hurling  on  enormous  blocks,  sand  and  gravel  to  vast  distances  and  over  con- 
siderable inequalities,  we  are  relieved  from  one  of  the  great  difficulties  opposed  to 
the  rational  explanation  of  the  position  of  a very  large  proportion  of  this  drifted 
matter.  Whatever  may  have  been  the  period  of  their  action,  such  aqueous  deba- 
cles have  probably  formed  many  of  the  conglomerates  of  previous  ages,  and  with 
the  help  of  ice  floes,  much  of  that  foreign  drift,  of  which  we  have  already  treated. 

Seeing  that  there  are  no  mountains  whatever  from  which  a glacier  can  ever  have 
been  propelled  in  southern  Sweden,  Finland,  or  north-eastern  Russia,  and  yet  that 
these  regions  are  powerfully  abraded,  scored  and  polished,  we  have  naturally  come 
to  the  conclusion,  that  effects  so  extensively  developed  over  such  flat  countries, 
must  have  resulted  from  the  enormous  masses  of  debris  and  rolled  stones,  which, 
always  found  in  adjacent  positions,  have  invariably  taken  the  same  direction  as  the 

1 For  a mathematical  application  of  the  powers  of  the  waves  of  translation,  described  by  Mr.  Scott 
Russell  (Trans,  of  the  Brit.  Assoc,  for  the  Advancement  of  Science  for  1844),  to  geological  dynamics,  see 
the  very  able  memoir  of  Mr.  Hopkins  “ On  the  elevation  and  denudation  of  the  lake  district  of  Cumber- 
land and  Westmoreland”  (Proc.  Geol.  Soc.  Lond.,  vol.  iii.  p.  763). 
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grooves  and  stria  on  the  polished  rocks.  These  vast  mounds  of  drift  (derived  from 
the  breaking  up  of  the  rocks)  are  our  lithological  substitutes  for  glaciers,  and 
•whether  their  weight,  the  nature  of  their  materials,  or  the  plasticity  of  their  mass 
(when  in  a moist  state)  be  considered,  no  one  can  deny  that  they  may  have  pro- 
duced effects  precisely  similar  to  those  of  the  true  glacial  “ moraine.” 

But  whilst  we  reject  the  application  of  the  terrestrial  glacier  theory  to  Sweden, 
Finland,  north- eastern  Russia  and  the  whole  of  northern  Germany, — in  short,  to 
all  the  low  countries  of  Europe, — we  believe,  as  before  stated,  that  in  the  axis  of 
northern  Scandinavia  and  Lapland  (the  highest  point  of  which  is  upwards  of  8000 
feet  above  the  sea)  arctic  glaciers  did  formerly  exist.  These  glaciers,  probably  more 
extensive  than  those  which  there  now  prevail,  formed,  we  may  imagine,  the  shores 
of  the  sea  that  then  covered  all  the  low  lands  of  Sweden,  Finland  and  Russia,  and 
bathed,  the  edges  of  such  glaciers,  just  as  those  of  the  icy  sea  now  advance  to  the 
ice-bound  cliffs  of  Spitzbergen.  The  icebergs  floating  therefrom  explain  the  far 
transport  of  the  large  and  often  subangular  blocks,  which  chiefly  occupy  the 
surface  of  these  drifted  accumulations,  and  have  often  been  carried  to  enormous 
distances  from  their  native  beds  without  losing  their  original  outline ; a condition 
perfectly  irreconcileable  to  their  transport  by  water,  even  were  currents  capable 
of  hurling  such  huge  fragments  for  hundreds  of  miles  up  inclined  planes  and  over 
hills  and  valleys. 

In  bidding  adieu  to  this  subject,  we  are,  therefore,  far  from  denying  to  glaciers 
that  which  we  consider  their  legitimate  agency ; nay,  we  require  the  aid  of  icy1" 
masses,  detached  from  them  into  open  seas,  to  account  for  certain  superficial  phe- 
nomena, which  without  them  would,  we  apprehend,  remain  perfectly  inexplicable 
by  any  natural  operation  : but  we  confidently  maintain,  that  aqueous  detrital  con- 
ditions will  best  account  for  the  great  diffusion  of  drift  over  the  surface  of  the 
globe,  and  at  the  same  time  explain  the  very  general  striation  and  abrasion  of  the 
rocks,  at  low  as  well  as  high  levels,  in  numerous  parallels  of  latitude. 

In  conclusion,  we  would  remind  our  readers,  that  exempted  as  she  has  been  (in 
all  her  higher  lands  at  least)  from  any  submarine  influences,  Siberia  is  entirely  free 
from  erratic  blocks,  though  environed  on  three  sides  by  high  mountains.  From 
this  great  negative  fact,  combined  with  all  the  positive  evidence  adduced  in  this 
chapter,  we  infer,  that  without  having  been  beneath  the  sea,  no  country  can  have 
had  its  surface  strewed  over  with  foreign  drift  or  boulders,  like  European  Russia. 
All  lands,  therefore,  in  the  northern  hemisphere  which  are  as  void  of  such  drift  as 
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large  portions  of  Siberia  on  the  one  hand,  and  Siluria  on  the  other,  may  have  been, 
like  them,  for  ages  the  habitation  of  the  great  extinct  quadrupeds.  Such  countries 
must,  in  all  probability,  have  been  as  long  above  the  sea  as  the  low  and  drift- 
covered  tracts  of  Europe  were  beneath  it. 

P.S. — The  allusion  to  Professor  Forchhammer  in  the  text  (p.  541)  does  not  do  justice  to  his  opinions,  or  suffi- 
ciently distinguish  them  from  those  of  M.  Sefstrdm.  In  a letter  to  Mr.  Murchison,  the  former  thus  states  his  objections 
to  the  views  of  the  latter  “ When  Sefstrdm  first  started  his  theory,  the  highest  points  that  had  been  observed  to 
be  scratched  were  about  900  feet  above  the  level  of  the  sea,  and  the  lowest  a little  below  that  level ; thus  making  about 
1000  feet  of  difference  between  the  highest  and  lowest  markings.  That  difference  has  now  augmented  by  additional 
observations  to  more  than  4000  feet.  Hence  Sefstrdm  is  obliged  to  imagine  the  motion  of  his  flood  to  have  been  very 
quick,  or  otherwise  the  boulders  could  not  have  been  suspended  in  the  muddy  mass.  I had  sufficient  difficulty  to 
imagine  a stream  1000  feet  deep  ; but  a current  of  4000,  moving  with  such  a velocity  that  the  boulders  could  not 
subside,  is  utterly  beyond  my  power  of  conception.  Again,  when  Sefstrdm  first  brought  forth  his  views,  all  the 
worn  sides  which  had  been  observed  faced  the  north,  and  the  supposition  of  a violent  current  from  the  Polar 
regions  had  some  probability'  in  it.  But  Bohtlingk  having  shown,  that  such  worn  sides  in  the  northernmost  part 
of  Scandinavia  face  to  the  south,  whilst  Siljestriim  has  observed  the  same  phenomenon  to  the  north  of  theDovref- 
jeld,  we  must  now  look  for  the  origin  of  the  current  in  the  range  of  high  lands  or  axis  of  the  peninsula1.  Now, 
whatever  masses  of  ice  (glaciers)  imagination  may  heap  up  on  the  top  and  flanks  of  the  Dovre  and  its  prolongation, 
they  certainly  would  not  be  sufficient  on  melting  to  move  such  a stream.  Further,  the  distance  from  that  chain  to 
the  south  of  Sweden  (about  7°  of  latitude,  the  height  of  Sneehiitten,  the  loftiest  mountain,  being  upwards  of  8000 
feet)  affords  a mean  declivity  that  seems  to  be  quite  inadequate  to  give  velocity  to  a current  such  as  is  required  to 
move  boulders.  Sefstrdm  must  also  have  supposed,  that  the  numerous  striated  rocks  which  have  a worn  or  weather 
side,  and  a lee  or  protected  side,  must  originally  have  had  the  form  of  fig.  a (see  diagram  overleaf),  which  by  the 
action  of  the  flood  was  changed  to  fig.  b ; the  part  under  the  dotted  line  being  washed  away,  which,  considering 
the  hardness  of  the  Scandinavian  granite,  is  an  enormous  demand.  Besides,  the  first  form  seldom  or  ever  occurs 
in  (Scandinavian  ?)  rocks.  Their  original  outline  is  most  frequently  a flattened  ellipse,  as  represented  in  fig.  c ; 
and  their  present  shape  (fig.  d)  would  best  be  explained  by  the  action  of  water  on  their  steep  or  lee  side,  which, 
assisted  by  degradation  arising  from  the  jointed  structure  of  the  rocks,  has  removed  the  portion  under  the  dotted 
line.” 


1 These  decisive  observations  of  M.  Bohtlingk  and  M.  Siljestriim  respecting  the  form  of  the  skars  and  the  course 
which  the  detritus  has  absolutely  taken  to  the  north  as  well  as  to  the  south,  are  subversive  of  the  theory'  of  M.  Du- 
rocher,  expressed  in  a memoir  before  alluded  to,  that  the  drift  passed  over  Scandinavia  from  the  Polar  regions.  We 
must  not  omit  to  state,  that  as  early  as  the  year  1828  (Ann.  des  Sci.  Nat.  vol.  xiv.  p.  6),  our  distinguished  friend, 
M.  Brongniart,  when  travelling  with  Baron  Berzelius,  observed  the  chief  phienomenon  of  the  striae  on  the  rocks 
proceeding  from  north-east  to  south-west,  and  the  parallelism  of  the  Osars  to  that  direction.  To  do  justice, 
however,  to  all  the  authors  who  have  written  on  this  subject,  we  must  refer  our  readers  to  a lucid  summary  of  their 
works  by  Baron  Berzelius,  “ Jahres  Bericht  ueber  die  Fortschritte  der  Phys.  Wiss.”  1844,  p.  386.  They  will 
there  find,  that  although  Swedenborg,  as  far  back  as  1719,  made  some  observations,  Lasteyrie  (Travels  in  Sweden 
and  Norway,  1799  and  1800)  gave  the  earliest  clear  ideas  of  the  weather  and  lee  side  of  the  rocks.  Sefstrdm  first 
published  in  1836.  Nordenskiold  has  in  the  last  year  added  some  data  from  Russian  Lapland  to  those  col- 
lected by  Bohtlingk,  whose  observations  respecting  the  excentric  shedding  off  of  the  blocks  he  has  completely  con- 
firmed. 
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To  those  who  have  read  our  descriptions  and  reasoning  in  this  and  the  preceding  chapter,  it  is  needless  to  say, 
that  the  hypothesis  of  the  melting  of  snows  in  the  high  lands  of  Scandinavia,  as  applied  to  the  rejection  of  Sef- 
strom’s  theory,  is  a terrestrial  agent,  which  can  have  no  sort  of  application  to  the  subaqueous  conditions  whereon 
we  have  insisted.  We  have  expressed  our  belief,  that  the  boulder  drift  resulted  from  sudden  elevations  (perhaps 
many)  of  the  axis  of  Scandinavia,  accompanied  by  environing  lateral  depressions  of  great  depth ; — such,  for  example, 
as  placed  all  northern  Germany  and  the  Valdai  Hills  far  beneath  the  surface  of  the  waters ; — whilst  the  waves  of 
transport  generated  by  each  great  oscillation,  hurled  on  separate  masses  of  subjacent  drift  in  excentric  or  radiating 
directions  from  the  main  ridge  or  chief  nucleus  of  disturbance.  Touching  the  remarks  of  Professor  Forchhammer  on 
the  form  of  the  Swedish  rocks,  we  cannot  see  how  the  rugged  and  vertical  sides  (fig.  d)  should  have  been  produced 
by  the  action  of  the  sea,  since  be  admits,  in  another  part  of  his  letter,  that  “ the  materials  of  the  osars  are  certainly  the 
agents  which  scratched  the  surface.  Now,  the  striated  sides  are  those  which  have  been  opposed  to  the  line  of  drift, 
which  has  invariably  polished  and  worn  them,  whilst  the  opposite  or  rugged  sides  never  exhibit  any  appearances  of 
marine  or  detrital  action.  Nor  can  we  admit  that  the  rocky  “ skars”  so  affected,  have  invariably  the  same  mathe- 
matical form;  for,  according  to  our  observation  in  Sweden,  the  curve  of  their  surface  on  the  worn  side  is  various, 
whilst  the  rugged  face  is  sometimes  a very  sloping  natural  broken  talus,  as  in  the  drawing  below,  at  other  times  a 
vertical  cliff,  as  he  has  drawn  it  above,  particularly  in  certain  islets  near  Gottenburg,  which  are  now  washed  bv 
the  sea.  We  still,  therefore,  retain  our  opinions  as  expressed  in  the  text,  that  the  abrasion  and  striation  of  the 
surface  were  caused  by  the  passage  of  masses  of  dr  ft,  moved  in  excenlric  directions  with  reference  to  the  whole  area 
affected.  Thus  we  explain  any  local  deviations  from  what  may  be  considered  the  normal  or  grand  lines  of  drift, 
and  even  (as  must  be  the  case  whenever  powerful  currents  have  been  set  in  motion  by  various  oscillations  of  the 
land)  how  several  systems  of  stria;  may  occasionally  be  found  to  cross  each  other,  as  has,  indeed,  been  found  to  be 
the  case  at  Alten  by  Siljestrom  and  at  Faxoe  by  Forchhammer  (see  Vctens.  Handling.,  Stockholm,  1843,  and 
Proc.  Roy.  Soc.  of  Copenhagen,  1843). 

By  another  letter  received  from  Professor  Forchhammer,  since  our  preceding  sheets  were  printed,  we  find  that  we 
had  misinterpreted  one  of  his  views  (p.  542),  and  that,  like  ourselves,  when  accounting  for  the  production  of  the 
northern  detritus,  he  believes  that  periods  of  violent  upheaval  and  depression  have  alternated  with  tranquil  epochs 
(see  his  memoir,  Poggendorf’s  Ann.,  1843).  He  has  further  communicated  to  us  some  curious  facts  illustrating  the 
present  action  of  icebergs  and  the  transport  of  blocks,  which  will  be  cited  in  the  Appendix.  In  the  meantime  we 
may  say  that  our  theory  differs  from  his  and  that  of  any  author  who  has  written  upon  Scandinavia,  in  referring 
such  phenomena  to  waves  of  translation,  on  whose  powers  of  transporting  subjacent  heavy  masses  of  loose  materials 
we  base  our  chief  conclusions  respecting  the  rounded  Scandinavian  drift,  the  wearing  away  and  striation  of  the 
rocks ; whilst  the  large  subangular  erratics  were,  we  think,  carried  by  floating  icebergs,  which  in  grating  along 
the  sea-bottom,  may  have  also  scratched  the  rocky  surface. 

71. 

NORTH.  _ SOUTH. 


Worn  side.  A Skiir. 


Ohs. Whilst  these  pages  are  passing  through  the  press,  a memoir  has  been  read  by  Mr.  A.  F.  Macintosh  (before 

the  Geol.  Soc.  of  London),  “ On  the  supposed  evidence  of  glaciers  in  North  Wales,”  in  which  he  combats  the 
hypothesis  of  Dr.  Buckland  (see  p.  550),  and  showing,  like  ourselves,  that  the  detritus  had  been  accumulated  under 
water,  endeavours  to  prove  (extending  an  idea  of  Mr.  Bowman),  that  nearly  all  these  groovings  and  striae  around 
Snowdon,  which  had  been  referred  to  the  action  of  glaciers,  are  due  to  lines  of  structure  in  the  rocks  and  atmo- 
spheric agency.  We  may  again  allude  to  this  point  in  the  Appendix,  now  simply  stating  that  the  greater  number  of 
the  deviously  parallel  scratches  on  the  worn  surface  of  the  hard  crystalline  rocks  of  the  north,  are,  in  our  opinion, 
clearly  mechanical,  and  cannot  be  connected  with  structural  conditions. 


CHAPTER  XXII. 


The  Black  Earth  or  Tchornozem  of  Central  and  Southern  Russia  shown  to  he  a Sub- 
aqueous Formation. — Modern  Terrestrial  Changes. — Peculiar  state  of  the  surface  of 
Russia  during  the  Spring  Debacles. — Action  on  Ice  of  Rivers  and  Lakes  in  throwing 
up  Ridges  of  Stone. — Great  Annual  Denudation  of  the  Subsoil. — Enormous  Deltas 
and  new-formed  Lands. — Changes  operated  by  Man,  compared  with  Geological 
Phenomena. — Resume'  of  the  chief  Objects  attained  in  this  Work,  and  Conclusion. 

NOTWITHSTANDING  the  long  descriptions  already  given  of  the  subaqueous 
accumulations  which  encumber  the  surface  of  Russia  in  Europe,  we  have  still  to 
speak  of  a widely-spread  superficial  deposit,  which  must  be  referred  to  a similar 
origin.  This  is  the  “ Tchornozem”  or  black  earth,  which,  for  the  extent  of  its  uni- 
formity in  colour  and  composition,  is  without  parallel  in  Europe.  Having  had  the 
opportunity  of  tracing  the  relations  of  this  peculiar  earth  over  wider  tracts  than 
most  modern  observers,  we  have  thrown  together  a few  remarks  which  may  serve 
to  explain  the  range  and  extent  of  the  deposit,  its  relations  to  the  physical  features 
of  the  land,  its  chemical  composition,  and  the  theory  of  its  origin. 

The  “ tchornozem”  has  its  northernmost  limit  defined  by  a waving  line,  which, 
passing  from  near  Kief  and  Tchernigof,  a little  to  the  south  of  Lichvin,  appears  in 
the  54°  of  north  latitude  in  that  tract,  then  advances  in  its  course  eastward  to  the 
57°,  and  occupies  the  left  bank  of  the  Volga  west  of  Tcheboksar,  between  Nijny 
Novogorod  and  Kazan.  In  approaching  the  Ural  chain,  we  saw  no  black  earth  to 
the  north  of  Kazan,  but  it  was  plentiful  on  the  Kama  and  around  Ufa.  Again,  on 
the  Asiatic  or  Siberian  side  of  the  Ural  mountains,  we  travelled  through  one  large 
mass  of  it  near  Kamensk,  south  of  the  Issetz  river  in  latitude  56°  north,  and,  as 
before  observed,  through  another,  between  Miask  and  Troitsk.  Of  its  limits  in 
the  great  Siberian  plains  we  cannot  speak  from  personal  observation,  but  we  were 
given  to  understand,  that  it  spreads  over  considerable  spaces  in  the  eastern, 
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central  and  southern  parts  of  that  region.  Although  we  met  with  it  occasionally 
in  the  low  gorges  of  the  chain,  and  in  the  Bashkir  country  on  both  flanks  of  the 
southern  Ural  (in  plateaux  more  than  1000  feet  above  the  sea),  and  also  in  the 
steppes  of  the  Kirghis,  we  did  not  see  it  in  the  plains  near  Orenburg,  nor  to  the 
south  of  that  city.  We  know,  indeed,  that  it  does  not  exist  in  the  flat  southern 
steppes  extending  to  beyond  Illetzkaya  Zastchita  and  between  that  place  and  the 
mouth  of  the  Volga  ; for  there  the  surface  is  strewed  with  fine  submarine  detritus 
containing  numerous  shells  of  the  same  species  as  those  which  now  inhabit  the 
adjacent  Caspian.  In  short,  we  apprehend,  that  the  true  black  earth  occupies 
small  tracts  only  of  the  area  once  overspread  by  the  great  Caspian  of  former 
epochs  (see  p.  299).  Nor  did  we  meet  with  any  black  earth  to  the  south  of 
Tzaritzin  on  the  Volga,  in  the  steppes  of  the  Kalmucks  between  that  place  and 
the  mouth  of  the  Don ; nor  indeed,  except  in  very  limited  patches,  along  the  Sea 
of  Azof,  or  in  other  words,  on  the  southern  face  of  that  elevation  between  the 
Dnieper  and  the  Don,  which  constitutes  what  is  commonly  called  the  granitic 
steppe.  It  occurs,  however,  in  great  thickness  on  the  plateaux  on  the  northern 
side  of  that  axis,  where,  as  it  really  surmounts  the  carboniferous  limestone  with 
many  seams  of  coal,  a geologist  who  had  not  observed  it  in  other  places  might,  at 
first  sight,  be  led  to  suppose,  that  the  black  matter  was  due  to  the  decomposition 
of  the  subjacent  carbonaceous  strata1.  It  lies,  however,  upon  rocks  of  all  ages, 
and  the  greatest  masses  are  included  in  the  territories  thus  roughly  defined. 
Geologically  considered,  therefore,  the  tchornozem  occupies  the  centre  of  a trough, 
large  as  an  European  empire,  having  the  detritus  of  the  crystalline  and  older  rocks 
for  its  northern,  and  the  low  granitic  steppes  and  Caspian  deposits  for  its  southern 
limits. 

It  is  found  at  all  levels  in  European  Russia,  sometimes  on  plateaux,  as  on  the 
right  bank  of  the  Volga,  high  above  the  adjacent  plains,  in  various  parallels,  from 
56^°  north  latitude  to  the  high  grounds  extending  to  Saratof,  and  at  heights  of  not 
less  than  400  feet  above  the  valleys ; in  other  places  on  undulations,  and  often  in 
broad  valleys,  where  the  rivers,  having  cut  through  the  deposit,  expose  its  thick- 
ness on  their  banks.  In  the  country  where  the  southern  limits  of  the  northern  sub- 
aqueous drift  are  traceable,  it  is  interesting  to  observe,  that  the  northern  materials, 
reduced  to  small  size  and  mixed  with  local  debris,  are  succeeded  if  not  overlapped 
by  the  black  earth.  In  one  spot,  however,  near  Voroneje,  we  observed  northern 

1 For  description  of  these  coal-fields  see  p.  92  et  seq.,  and  PL  I. 
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erratics  superimposed  on  the  black  earth,  a fact  which  agrees  with  our  views  of  the 


The  black  soil  does  not,  however,  occupy  all  the  vast  country  alluded  to.  It 
occurs,  indeed,  in  separate  areas,  sometimes  covering  several  large  districts,  and 
varies  from  a few  feet  to  15  or  20  feet  in  thickness.  In  travelling  over  these  black 
tracts  in  a dry  summer,  we  were  often,  during  a whole  day,  more  or  less  surrounded 
by  a cloud  of  black  dust,  arising  from  the  dried-up  tchornozem,  which  is  of  so 
subtile  a nature  as  to  rise  up  through  the  sod,  in  rich  grass  countries,  under  the 
stamp  of  the  horse  s feet,  and  forms  so  dense  a cloud,  that  the  traveller  is  often 
begrimed  like  a working  collier. 

The  tchornozem  is  unquestionably  the  finest  soil  in  Russia,  whether  for  the 
production  ol  wheat  or  grass.  It  is  so  fertile  as  arable  land,  that  the  farmers  never 
apply  manure;  and  after  taking  many  crops  in  succession,  leave  it  fallow  for  a 
year  or  two,  and  then  resume  their  scourging  treatment1. 

On  fracturing  a hardened  lump  of  this  earth  which  we  extracted  from  beneath 
10  to  12  feet  of  similar  earth,  all  jet-black  when  moist,  and  which  we  had  kneaded 
together  to  bring  away,  it  offered  in  its  dry  state  a slightly  ferruginous  brown  tint ; 
and  we  further  perceived,  that  besides  the  black  matrix,  grains  of  lighter-coloured 
sand  were  interspersed.  Having  submitted  a portion  of  the  mass  to  Mr.  R.  Phil- 
lips, he  has  obligingly  furnished  us  with  this  analysis 


Dr.  Daubeny,  who  has  also  interested  himself  in  the  examination  of  this  black 
earth,  and  has  detected  about  the  same  proportion  of  organic  matter  as  that  noticed 
by  Mr.  Phillips,  thus  expresses  himself: — “ The  possession  of  a deep  soil,  easily 
penetrated  by  the  roots  of  plants,  and  containing  so  large  a per-centage  of  mild 
humus,  would  alone  impart  great  fertility.” 

1 On  this  head  we  can  now  say  no  more,  and  must  refer  our  readers  to  vol.iii.  p.  I.  of  the  Trans- 
actions of  the  Royal  Agricultural  Society  of  England,  where  we  have  enlarged  upon  the  productive  quali- 
ties of  this  soil. 


subaqueous  origin  of  both. 


Silica 

Alumina 

Lime  

Oxide  of  iron 

Organic  matter  ...... 
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The  French  agricultural  chemist,  M.  Payen,  who  analysed  a portion  of  the 
black  earth  at  our  request,  says: — “ The  composition  of  this  earth  is  remarkable 
for  the  proportion  of  azotized  matter  which  it  contains.  The  connexion  between  this 
earth  and  the  organic  substance,  when  the  latter  is  so  rich  in  nitrogen,  appears 
to  me  to  be  essentially  one  of  the  surest  indications  of  the  fertility  of  soil,  other 
conditions  of  chemical  properties  and  mineral  composition  being  favourable.  In 
this  respect,  and  according  to  my  compared  analyses,  the  earth  in  question  ap- 
proaches very  near  to  two  of  the  most  fertile  soils  of  France,  that  of  the  Limagne 
d’Auvergne  (valley  of  the  Upper  Loire)  and  that  of  the  neighbourhood  of  St.  Denis, 
near  Paris,  notably  in  the  farms  of  Marville  and  Stains.” 

The  analyses  of  these  able  chemists  afford  us  nearly  the  same  results  as  to  the 
proportions  of  the  earthy  constituents,  whilst  we  learn  from  M.  Payen1,  that  the 
unusually  large  quantity  of  nitrogen  in  the  carbonaceous  portion  of  the  black 
earth  may  be  the  principal  cause  of  its  fertility.  It  would  seem,  however,  that 
without  a close  attention  also  to  the  mechanical  aggregation  as  well  as  the  compo- 
sition of  soils,  it  must  be  very  difficult  to  estimate  their  fertilizing  powers.  Thus 
some  of  the  poorest  lands,  as  dissimilar  in  colour  as  in  produce  from  the  tchor- 
nozem,  have  almost  to  minute  quantities,  the  same  proportions  of  sand,  clay,  iron 
and  vegetable  matter.  It  is  therefore,  we  believe,  the  extremely  fine  levigation  of 
the  silica,  enabling  that  substance  so  to  combine  with  the  alumina  as  to  form  a 


1 We  here  subjoin  one  of  the  original  documents  of  M.  Payen,  with  the  substantial  results  of  the  ana- 
lysis of  a specimen  of  tchornozem  sent  to  him  by  Colonel  de  GouriefF. 


Analyse. 

100  terre  = 6*95  mat.  organique  combustible,  93*05  cendres 
Solubles  dans  l’ac.  chlorhyd.  bouillant  = 13*79  .... 

Insolubles  dans  l’ac.  chlorhyd.  bouillant  = 79*30  . . . 


6*95 

[ Alumine 

— 

5*04 

| Ox.  de  fer  . 

= 

5*62 

Chaux  . . 

= 

0*82 

| Magnesie 

— 

0*98 

(_Chls.  alcals. . 

= 

1*21 

fSilice  . . . 

= 

71*56 

J Alumine  . . 

= 

6*36 

| Chaux  (traces). 

(_  Magnesie  . 

0*24 

98*78 

Azote  pour  1000: — de matiere  normale=l*66  ; de matiere seche=  1*74 ; de  matiere  organique=*24*99. 
The  analysis  of  M.  Payen  indicates  the  presence  in  100  parts  of  the  original  earth  of 

Combustible  organic  matter 6*95,  containing  2*45  nitrogen  ! 

or  in  other  words,  4*140  grammes  of  the  earth  yield  9*498  cubic  centimetres  of  nitrogen  or  azotic  gas. 
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peculiar,  loamy  permeable  clay,  which,  with  the  aid  of  its  combined  nitrogen, 
renders  this  soil  so  eminently  productive. 

When  w^e  speculate  on  the  probable  origin  of  the  tchornozem,  the  first  im- 
pression might  be  (what  is  indeed  the  prevalent  opinion  in  Russia), — that  it  is  the 
humus  arising  from  decayed  forests  or  vegetables  during  the  present  period.  But 
we  entirely  dissent  from  this  opinion  ; judging  from  the  uniform  nature  of  the  soil, 
its  distribution  at  all  levels,  and  also  that  in  no  part  of  the  empire  does  it  ever 
contain  a trace  of  trees,  roots,  or  vegetable  fibre.  It  is  in  vain  to  say,  that  such 
terrestrial  vegetables  may  have  been  entirely  decomposed ; for  in  the  denuda- 
tions which  expose  15  to  20  feet  of  this  matter,  some  remains  of  the  plants  wyould 
surely  be  found  in  the  lowest  parts  of  the  solid  earth,  just  as  we  find  roots  and 
branches  of  oak,  pine,  birch,  and  hazel  in  our  peat  bogs.  We  would  also  add, 
that  if  the  black  earth  had  been  produced  by  the  decay  of  trees,  traces  of  it 
would  certainly  be  found  in  northern  Russia,  where  forests  have  so  long  existed. 
But  in  no  part  of  northern  Russia  (large  portions  of  which  have  been  cleared  and 
converted  into  arable  land)  is  there  a vestige  of  black  earth,  whilst  it  specially 
abounds  to  the  south  of  a certain  line,  or  exactly  in  those  extensive  and  steppe-like 
undulations,  which  have  been  void  of  trees  throughout  all  known  time. 

Recognizing  the  great  extent  and  uniformity  of  the  tchornozem  at  various  ele- 
vations, Mr.  Strangways  indicates  its  existence  at  intervals  from  the  Volga  to  the 
tracts  near  the  mouth  of  the  Danube,  and  even  to  Podolia  and  East  Gallicia1.  He 
further  remarks,  that  in  Podolia  it  yields  a large  quantity  of  nitre,  and  that  though 
more  sparingly  distributed  in  the  lower  steppes  of  the  Caucasus  than  in  the  higher 
plateaux,  this  mould  is  found  to  the  east  of  the  Sea  of  Azof,  i.  e.  between  that  sea 
and  the  Caspian,  and  chiefly  near  the  mouths  of  the  rivers  Kuban  and  Terek  and 
around  the  salt  marshes,  near  the  edges  of  which  the  tchornozem  is  covered  with  a 
saline  efflorescence  having  a disagreeable  odour. 

Now  if,  from  these  facts,  it  be  impossible  to  adopt  the  hypothesis  of  simple  ter- 
restrial origin,  and  that  we  consider  it  a subaqueous  deposit,  with  what  known 
accumulation  shall  we  compare  the  black  earth  ? Is  it  to  be  placed  in  parallel  with 
the  finely  levigated  silt  which  the  Germans  call  loss,  or  with  the  upper  diluvial 

1 MS.  read  before  the  Geol.  Soc.  of  London,  anno  1824.  In  his  valuable  observations,  Mr.  S Gang- 
ways, •whose  botanical  knowledge  is  well  known,  also  repudiates  the  prevalent  idea,  that  this  black  mould 
can  have  been  derived  from  the  decomposition  of  forests.  “ The  character  of  the  black  mould  being  every, 
where  the  same,  it  is  difficult  (he  says)  to  imagine  that  the  same  plants  ever  grew  in  so  many  situations 
with  such  opposite  aspects,  on  such  different  soils  and  over  so  vast  a surface. 
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mud  which  in  Belgium,  France  and  Germany  is  said  to  bound  the  northern  drift? 
Though  this  comparison  is  made  by  M.  A.  Erman,  and  has  been  alluded  to  by 
M.E.  de  Beaumont1,  we  conceive  that  it  still  requires  some  modification  and  expla- 
nation. With  the  ordinary  diluvial  or  drift  clay  the  black  earth  has,  indeed,  little  in 
common ; for  it  does  not  contain  a single  transported  pebble.  Besides,  it  is  never 
mixed  with  that  drift  which  occupies  such  large  tracts  of  northern  Russia.  Again, 
the  composition  of  the  tchornozem  is  most  distinct  from  the  loss  of  Germany, 
which  light-coloured,  sandy,  calcareous  mass,  is  abundantly  filled  with  terrestrial  and 
lacustrine  shells  in  perfect  preservation,  clearly  indicating  that  it  was  accumulated 
on  the  sides  of  ancient,  wide,  lacustrine  rivers,  which  wTere  barred  up  so  as  to  form 
lakes  in  the  way  described  by  Mr.  Lyell,  just  before  the  present  configuration  of  the 
land  was  completed.  The  fact,  also,  that  the  loss  has  not  yet  been  seen  on  high 
plateaux,  but  occupies  the  sides  and  bottoms  of  great  valleys,  is  in  itself  sufficient 
to  prove,  that  although  it  may  have  been  accumulated  at  nearly  the  same  epoch, 
it  cannot  be  considered  the  exact  equivalent  of  the  tchornozem,  which,  containing 
no  terrestrial  and  fluviatile  remains,  is  found  at  all  levels  without  any  relation  to 
the  existing  form  of  the  land. 

Debarred,  by  the  absence  of  any  portions  of  plants  in  its  composition,  from  re- 
ferring it  to  the  decay  of  vegetation,  and  unable,  from  its  mineral  peculiarity  and 
the  absence  of  organic  remains,  to  compare  it  with  any  known  deposit,  let  us  see 
whether  the  subaqueous  condition  of  Russia  at  a comparatively  recent  period,  of 
which  we  have  just  spoken,  may  not  help  us  to  solve  the  problem. 

In  no  part  of  the  great  region  occupied  by  the  coarse  northern  drift  is  there  a 
trace,  as  before  stated,  of  the  tchornozem,  though  yellow  and  white  sands  and 
stiff  clays  abound,  the  latter  constantly  charged  with  some  transported  pebbles. 
Extending  then  as  far  southwards,  as  currents  or  icebergs,  to  which  we  have  for- 
merly referred,  would  transport  them,  it  is  very  natural  to  suppose  that,  where 
the  northern  boulders  ceased  to  advance,  the  bottom  of  the  then  sea,  remote  from 
any  disturbing  force,  would  become  covered  with  fine  silt  or  mud,  such  as  we  know, 
from  the  soundings  of  hydrographers,  is  often  found  beneath  mediterranean  waters, 
far  removed  from  the  action  of  strong  running  water. 

If  its  origin  be  thus  marine,  we  think  it  highly  probable,  that  this  fine  silt  may, 
to  some  extent,  have  been  derived  from  the  destruction  of  the  black  Jurassic  shale, 

1 See  Comptes  Rendus,  1841,  p.  1223,  including  observations  upon  a notice  of  the  tchornozem  by  our 
friend  the  Baron  A.  de  Meyendorf. 
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so  uniform  in  its  colour  over  all  northern  and  central  Russia.  By  reference  to  the 
Map  it  will  appear,  that  this  shale,  which  formerly  must  have  had  a vast  extension, 
has  been  most  widely  denuded.  Nor  could  it  have  been  otherwise,  when  exposed 
to  those  powerful  currents  (which  as  the  superior  stratum  it  must  have  been)  that 
carried  southwards  the  northern  materials.  Such  currents  may  then,  we  believe, 
have  moved  on  this  fine  sediment  in  solution  to  the  very  extremity  of  their  in- 
fluence, and  thus  transported  it  southward  of  the  limit  of  the  northern  boulders, 
there  is  another  reason  for  supposing  that  the  Jurassic  shale  has  furnished  a por- 
tion of  the  materials  for  the  tchornozem,  in  the  absence  of  that  earth  to  the  south 
of  certain  tiacts  where  we  have  reason  to  think  that  the  former  has  never  existed. 
In  truth,  it  is  in  this  respect  exactly  like  the  northern  drift  of  Russia,  which  inva- 
riably contains  many  materials  of  the  formation  immediately  north  of  it.  Now,  as 
there  neither  is  nor  has  been  much  Jurassic  shale  north  of  Moscow,  but  abundance 
in  the  environs  of  that  city,  so  it  is  only  on  passing  the  plateaux  to  the  south  of 
that  parallel,  that  we  find  the  first  great  spread  of  this  singular  black  material. 

But  even  if  this  explanation  of  the  chief  derivation  of  the  black  earth  be  accepted 
in  regard  to  European  Russia,  there  are,  we  admit,  difficulties  respecting  great  masses 
of  it  in  southern  Siberia,  over  which  no  northern  current  transporting  blocks  has 
certainly  ever  swept.  Granting,  however,  that  the  Siberian  black  earth  had  equally 
a marine  origin,  may  not  its  materials  have  been  carried  northwards  round  the 
south  end  of  the  Ural  chain  ? Or  may  not  a large  portion  of  the  low  grounds  of 
Siberia  have  been  then  under  the  waters  of  large  lakes,  whose  bottoms  would 
necessarily  be  muddy,  as  the  whole  region  is  void  of  coarse  detritus  ? 

Forbearing  to  speculate  with  our  present  knowledge  upon  the  probable  extension 
of  hays  of  the  ancient  sea  into  those  parts  of  Siberia,  we  cannot  avoid  alluding  to 
a striking  analogy  between  the  deposition  of  the  rich  cotton  soil  of  Hindostan  and 
our  Russian  tchornozem.  We  learn  from  Captain  Newbold,  who  described  the 
“Regur”  or  Indian  cotton  soil  some  years  ago1,  that  it  is  a dark-coloured  silt 
which  occupies  the  summits  of  plateaux  at  various  elevations,  and  is  spread  out  in 
separate  broad  masses,  from  the  northern  part  of  central  India  to  the  south  of  Tri- 
chinopoly,  hut  is  unknown  on  the  coasts.  This  Indian  earth  bears,  indeed,  a re- 
markable geological  affinity  to  that  of  Russia  in  being  never  found  to  the  north,  or 
along  the  low  country  under  the  Himalaya  Mountains,  the  great  source  of  all  the 
gravelly  detritus  of  that  peninsula.  In  Hindostan  therefore,  we  believe,  that  this 

1 See  Records  of  the  Royal  Society.  The  memoir  was  not  printed. 
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earth  was  originally  marine  silt,  which,  like  the  tchornozem  of  Russia,  had  been 
transported  beyond  the  reach  of  coarser  detrital  influences1. 

The  absence  of  any  marine  shells  in  this  fine  Russian  sediment  is,  it  is  true,  a 
negative  fact,  which,  if  unaccompanied  by  explanation,  might  indispose  some 
persons  to  admit  our  hypothesis.  We  must,  however,  bear  in  mind  that,  after  their 
emersion,  the  low  central  parts  of  this  empire,  if  but  slowly  elevated,  may  have 
long  continued  in  an  intermediate  state  of  mire  with  little  egress  for  water ; so  that 
the  remains  of  delicate  testacea  and  sea-weeds  (if  they  formerly  existed)  may  have 
been  entirely  decomposed  by  the  alternations  of  aqueous  and  atmospheric  agency. 
However  this  may  have  been,  we  cannot  look  at  the  very  great  uniformity  of  its 
composition  over  such  vast  tracts,  and  its  independence  of  existing  drainage, 
without  rejecting  any  theory  which  would  explain  the  production  of  the  tchornozem 
by  subaerial  and  existing  causes  only,  and  we  therefore  refer  its  origin  to  aqueous 
deposit,  and  the  subsequent  modifications  which  the  surface  underwent,  when  passing 
into  a terrestrial  condition,  long  anterior  to  its  occupation  by  the  human  race2. 


1 In  aspect,  however,  as  well  as  in  composition,  the  specimens  of  “ Regur”  which  we  have  seen,  differ 
essentially  from  the  tchornozem  in  not  being,  by  any  means,  so  black,  in  containing  much  coarser  grains 
of  sand  (even  pebbles),  and  also  calcareous  (tufaccous)  concretions,  which  are  attributed  by  Captain  New- 
bold  to  springs  rising  from  the  subjacent  rocks. 

2 We  are  not  prepared  to  say  to  what  extent  the  productive  thick  humus  of  the  southern  steppes  and 
of  Wallachia  and  Moldavia  may  be  referred  to  the  same  period  of  accumulation  as  the  tchornozem,  but  in 
a calculation  of  the  productiveness  of  the  South  Russian  soil,  M.  Ritter  evidently  groups  all  these  tracts 
with  the  black  earth.  If  the  rich  southern  soil  be  analogous  to  the  black  earth,  we  of  course  entirely 
dissent  from  M.  Huot,  who  states  that  its  formation  commenced  at  the  epoch  when  the  first  human  so- 
cieties were  established,  and  has  been  continually  increasing,  and  further,  that  it  contains  intact  vegetable 
matter.  This  description  will  in  no  respect  answer  to  that  of  the  tchornozem,  in  which  neither  Pallas,  nor 
Strangways,  nor  ourselves  have  been  able  to  trace  any  vegetable  fibre,  and  which,  for  all  the  reasons  above 
adduced,  could  not  have  been  formed  in  the  present  period.  (See  DemidofF s Voyage  dans  la  Russie  Mer., 
vol.  ii.  p.  460  et  seq .) 

Nor  can  we  agree  with  M.  Huot,  that  the  total  absence  of  trees  in  southern  Russia  and  the  steppes  is 
due  to  any  political  causes,  or  to  the  wood-destroying  habits  of  the  nomadic  tribes,  who  have  for  so  many 
ages  occupied  those  regions.  The  absence  of  trees  over  certain  flat  and  steppe-like  regions  of  Asia  is 
universal,  whilst  similar  tracts  in  northern  climes  are  specially  covered  with  forests.  This  distribution 
results  from  general  conditions  of  climate ; and  the  want  of  dew , to  which  the  inhabitants  of  South 
Russia  attribute  the  want  of  wood,  seems  to  us  to  be  a much  better  reason  than  that  of  M.  Huot.  At  all 
events  we  utterly  disbelieve  in  the  former  existence  of  forests  which  have  been  destroyed  (for  Herodotus 
tells  us  that  large  tracts  of  the  Scythians  were  entirely  bare  of  wood),  and  we  are  firmly  persuaded,  that 
by  no  efforts  could  any  government  produce  forests  in  those  districts,  except  in  certain  rocky  and  moist 
spots. 
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But  whether  the  tchornozem  was  originally  the  residue  of  a sea,  or  of  great 
internal  lakes,  we  specially  dwell  upon  the  probability,  that  during  the  elevation 
of  the  tracts  occupied  by  it,  the  mire  from  which  it  has  been  derived,  being  then 
in  a putrescent  state,  acquired  its  nitrogen  and  possibly  in  part  its  colour,  from  the 
decomposition  of  aqueous  plants  and  microscopic  animals,  the  remains  of  which 
may  yet  be  looked  for.  Although,  therefore,  we  would  not  be  held  to  maintain, 
that  the  sea  necessarily  covered  all  the  tracts  now  occupied  by  black  earth,  or  that 
this  substance  was  necessarily  derived  from  the  black  Jurassic  shale,  we  distinctly 
assert,  that,  from  its  composition  and  distribution,  it  must  have  been  formed  under 
water. 

Modern  Changes  in  the  surface  of  Russia  in  Europe. — The  former  sea-bottoms  of 
European  Russia  having  been,  as  we  believe,  desiccated,  and  converted  by  elevation 
into  a continent,  we  proceed  to  consider  the  changes  which  have  since  taken  place, 
and  are  still  occurring  on  the  surface  of  this  great  mass  of  land.  We  have  already 
stated,  that  the  scratches  on  the  rocks,  the  great  fissures  now  occupied  by  the 
northern  lakes,  and  the  course  of  the  remotely-drifted  materials  (as  far  as  the  flat 
regions  of  Russia  in  Europe  are  concerned),  have  nearly  all  common  and  undeviating 
directions.  During  the  modern  epoch,  however,  a new  order  of  operations  has 
arisen.  The  detritus  is  now  carried  down  in  every  direction  by  the  existing  water- 
courses, wherever  the  inclination  of  the  country  favours  such  transport.  In  truth, 
some  materials  which  were  formerly  transported  from  north  to  south,  are  annually 
carried  back  a part  of  their  journey  to  the  north,  and  others  which  had  equally 
travelled  from  the  north,  are  borne  both  to  the  east  and  west.  The  banks  of  most 
of  the  rivers  in  northern  and  central  Russia  consist,  in  fact,  of  the  foreign  drift 
which  has  been  described  ; and  hence  it  is  evident,  that  on  mouldering  away,  these 
accumulations  must  fall  into  the  water,  the  northern  erratics  thus  often  becoming 
imbedded  in  the  winter’s  ice.  In  the  spring,  when  the  ice  is  broken  up,  many  of 
these  blocks  are  occasionally  borne  in  small  floes,  which,  when  they  get  into  the 
central  current,  will  follow  the  stream  for  a certain  distance,  until  stranding  on  its 
bottoms  or  sides,  they  melt  and  deposit  their  stony  loads.  The  protrusion  of  an 
irregularity  or  rock  in  the  bed  of  a stream,  having  once  given  rise  to  the  accumu- 
lation of  such  materials,  the  impediments  to  navigation  are  periodically  increased 
by  the  accession  of  fresh  loads  of  boulders.  In  this  manner,  blocks  which  had 
been  transported  by  the  old  erratic  drift  to  the  edge  of  the  Valdai  Hills,  are 
brought  back  northwards  by  the  currents  of  the  Volkof  and  the  Msta.  The  great 
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Dwina  of  the  East  also  offers  examples  of  such  action  of  transport  from  south  to 
north,  whilst  the  Volga,  particularly  in  its  course  from  Mologa  to  Yaroslaf,  per- 
forms the  same  operation  in  another  direction,  when  flowing  from  north-east  to 
south-west.  These  river  beds  also  offer  an  analogy,  assisting  us  to  explain  why 
the  large  boulders  of  the  northern  drift  are  usually  found  associated  with  mud  or 
clay.  In  many  places  we  observed  them  to  be  accumulated  in  groups,  sticking  in 
the  mud,  just  at  the  high-water  mark,  and  where  they  would  naturally  be  left  at 
the  breaking  up  of  the  frost,  when  the  swollen  streams  flowing  at  high  levels,  the 
sharp  edges  of  the  ice  would  become  fastened  into  the  muddy  banks  until  they 
dissolved ; whilst  the  same  masses  would  shoal  away  from  slopes  of  incoherent 
sand.  The  granitic  boulders  so  found  in  fluvial  detritus,  and  often  high  on  the 
sides  of  the  banks,  are  frequently  more  rounded  and  worn  than  those  mementos  of 
the  ancient  northern  drift  which  lie  simply  on  the  surface  of  the  lands,  a fact 
well-explained  by  the  river  blocks  having  undergone  subsequent  rolling  on  the 
river-sides. 

“ Elevated  Fluviatile  Ridges  of  Angular-  Blocks”— Another  effect  of  fluvio-glacial 
action  must  now  be  explained.  Towards  the  mouth  of  the  Dwina,  and  about  110 
versts  above  Archangel,  the  white  carboniferous  limestone  before  described  occu- 
pies the  banks  in  horizontal  layers,  the  edges  of  which  are  partially  covered  with 
mud  and  sand.  The  limestone  is  best  seen  when  the  water  is  low,  as  at  the  period 
of  our  visit.  About  thirty  feet  above  the  summer  level  of  the  stream,  the  terrace 
on  the  river-side  is  covered  for  two  or  three  versts  by  a band  of  irregularly  piled, 
loose  and  large  angular  blocks  of  the  same  limestone,  arranged  in  a long  uniform 
ledge,  the  surface  of  which  slopes  both  to  the  river  and  to  the  roadway,  so  that  the 
view  of  the  stream  is  shut  out  from  the  traveller  by  this  ledge.  In  other  words, 
these  materials  (all  purely  local)  constitute  a broken  ridge  of  stones  between  the 
road  and  high-water  mark.  A woodcut  will  best  explain  these  appearances, 


showing  (a)  the  ancient  hillocks  of  sand  above  the  road- terrace,  which  is  partially 
covered  with  water  at  high  inundations,  (5)  the  ridge  of  broken  limestone,  (c)  the 
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sloping  river-bank,  and  (d)  the  summer  level  of  the  stream.  The  occurrence  of 
these  supra-riparial  ridges  of  angular  blocks  “ in  situ  ” is  thus  explained.  When 
the  Dwina  is  at  its  maximum  height  (e),  the  water  which  then  covers  the  edges  of 
the  thin  beds  of  horizontal  limestone  (/)  penetrates  into  its  chinks,  and  when 
frozen  and  expanded,  causes  considerable  disruptions  of  the  rock,  and  the  con- 
sequent entanglement  of  stony  fragments  in  the  ice.  In  the  spring,  the  fresh- 
swollen  stream  inundates  its  banks  (here  very  shelving),  and  upon  occasions  of 
remarkable  floods  so  expands,  that  in  bursting  it  throws  up  its  icy  fragments  to 
fifteen  or  twenty  feet  above  the  highest  level  of  the  stream.  The  waters  subsiding, 
these  lateral  ice-heaps  melt  away,  and  leave  upon  the  bank  the  rifted  and  angular 
blocks  ( b ),  as  evidences  of  the  highest  ice-mark1.  In  Lapland,  M.  Bohtlingk  has 
adduced  some  extraordinary  examples  of  this  sort  of  glacio-fluviatile  action ; for 
he  assures  us  that  he  there  found  large  granitic  boulders,  weighing  several  tons, 
actually  entangled  and  suspended  like  birds’-nests  in  the  branches  of  pine-trees  at 
heights  of  thirty  or  forty  feet  above  the  summer  level  of  the  streams. 

Elevated  Bloch  Ridges  on  the  Banks  of  Lakes. — Until  we  observed  the  angular 
and  elevated  block  ridges  on  the  banks  of  the  Dwina,  and  assured  ourselves  that 
ice  is  a “ vera  causa”  in  elevating  large  stony  masses,  we  had  great  difficulty  in 
explaining  the  origin  of  certain  ledges,  which  stand  at  higher  levels  on  the  western 
side  of  the  lake  of  Onega.  The  chief  of  these,  which  was  pointed  out  to  us  by 
Colonel  Armstrong  of  Petrozavodsk,  occurs  on  the  slopes  of  the  hill  Kamenibor, 
and  is  composed  of  the  hard  quartzose  sandstone  or  altered  old  red  sandstone, 
described  in  the  fourth  chapter.  Lying,  as  nearly  as  we  could  guess  by  the  eye,  at 
about  200  feet  above  the  lake,  this  ledge  (6'),  as  represented  in  the  subjoined  section, 

1 Though  we  were  only  present  in  the  summer  season,  and  therefore  could  not  witness  such  pheno- 
mena, we  have  before  us  a description  of  an  extraordinary  breaking-up  of  the  Dwina  at  Archangel  by 
our  kind  friend  Mr.  Whitehead,  Her  Britannic  Majesty’s  Consul  at  that  port,  to  whom  we  had  written  on 
the  subject,  which  satisfies  us,  that  if  the  edge  of  the  river  there  consisted  of  jointed  thin-bedded  lime- 
stone, like  that  to  which  we  allude,  instead  of  the  fine  mud  and  sand,  which  alone  constitute  its  banks, 
the  same  results  must  have  ensued  lower  down  the  stream.  Mr.  Whitehead’s  account  is  as  follows  : — “ I 
wish  you  could  witness  such  a breaking- up  of  our  river  as  we  had  in  the  spring  of  1835.  In  the  course 
of  five  or  six  hours  the  water  rose  fourteen  or  fifteen  feet,  with  the  ice  one  compact  mass  upon  it.  Calcu- 
late the  enormous  pressure  of  such  a body  of  water  with  the  impetus  of  such  a current,  and  you  may, 
perhaps,  form  some  idea  of  the  crash  when  the  ice  did  give  way.  It  was  grand  in  the  extreme,  and  if 
we  could  calculate  upon  such  a breaking  up  this  spring,  I should  say  you  would  be  richly  repaid  by 
coming  to  see  it.  I could  compare  it  to  nothing  but  the  roaring  of  artillery.  Blocks  of  ice  remained 
for  a long  time  high  and  dry  upon  the  banks.” 
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Hill  of  KameuiUor. 


Lake  Onega.  Siliceous  Sandstone. 


is  about  twelve  or  fifteen  feet  wide  in  its  central  part,  from  which  its  surface  gra- 
dually slopes  away  on  each  side,  so  as  to  leave  a width  of  about  thirty  paces  for  its 
base.  It  is  composed  of  angular  blocks  (some  not  less  than  ten  and  twelve  feet  in 
their  greatest  diameter)  which  consist  exclusively  of  the  same  quartzose  sandstone 
as  that  which  constitutes  the  subsoil  on  which  they  lie.  The  sloping  surface  of  the 
Kamenibor,  still  higher  above  the  ledge,  presents,  it  is  true,  some  scattered  granitic 
boulders  (/),  but  we  could  not  detect  one  of  them  in  this  ridge  of  angular  blocks  of 
siliceous  grit.  To  consider  it  as  an  ancient  edge  of  the  lake  which  had  been  drained 
off  to  its  present  level,  appeared,  at  first  sight,  to  be  impossible ; for  the  gigantic, 
angular  and  unworn  blocks,  only  slightly  covered  by  lichens,  and  piled  up  like  the 
broken  rocks  in  a foreground  of  Salvator  Rosa,  were  totally  unlike  any  ancient  lake- 
banks  we  had  ever  seen.  They  were,  indeed,  wholly  dissimilar  to  the  parallel  roads  of 
shingle  at  GlenRoy  in  Scotland,  which  several  geologists  have  attributed  to  lacustrine 
deposit1.  We  therefore  began  to  speculate  on  the  possibility  of  these  coarse  angular 
masses,  in  situ,  being  the  results  of  ancient  rents  caused  by  earthquakes,  which 
fissuring  the  strata  in  lines  'parallel  to  the  lakes,  had  left  these  shattered  piles  in  their 
present  linear  form.  This  hypothesis  seemed,  however,  to  be  untenable,  both  from 
the  very  condition  of  the  blocks,  and  still  more  by  our  observing  two  lower  terraces 
(b  b ) formed  of  similar  materials,  and  lying  at  other  levels  between  the  higher  ledge 
and  the  shore  of  the  lake.  We  then  began  to  think,  that  although  unlike  anything 

1 No  subject  has  afforded  a more  fertile  theme  for  discussion  than  the  shingle  terraces  or  parallel  roads 
of  Glen  Roy.  Dr.  Macculloch,  Sir  G.  Mackenzie,  Sir  J.  Dick  Lauder,  and  Mr.  C.  Darwin,  have  written 
largely  upon  them,  the  first  three  referring  them  (under  different  modifications)  to  lacustrine  deposit,  the 
latter  to  submarine  influence,  when  these  tracts  were  fiords  or  ancient  estuaries.  In  this  last  opinion 
we  entirely  concur,  as  might  be  inferred  from  what  we  have  said  in  the  previous  chapter  on  Scottish  drift  and 
gravel.  It  ought  further  to  be  stated,  that  when  Professor  Agassiz  visited  Glen  Roy  (anno  1840),  he 
considered  the  parallel  roads  to  have  been  formed  by  ancient  glacial  action,  suggesting  that  a lofty  wall 
or  mountain  of  ice  had  barred  up  former  lakes,  which  were  drained  off  by  its  disruptions.  Without  now 
entering  into  these  theories,  we  have  only  to  say,  that  our  cases  of  Petrozavodsk  and  the  Dwina  are  very 
different,  indeed,  from  the  phenomena  of  Glen  Roy. 
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we  had  ever  seen  on  lake  or  river-banks  in  the  British  Isles  and  Western  Europe, 
the  three  ridges  must  be  connected  with  ancient  lacustrine  conditions,  and  that 
however  produced,  they  would  be  found  to  indicate,  that  in  former  periods  of  our 
own  sera  (long  subsequent  to  the  deposit  of  the  northern  blocks,  none  of  which, 
as  we  have  said,  are  found  in  this  local  detritus)  the  Lake  Onega  occupied  a much 
wider  space,  and  stood  at  much  higher  levels  (c  cc),  from  which  it  had  been  suc- 
cessively let  off  to  its  present  state.  The  modern  glacial  action  of  the  Dwina  sub- 
sequently seen,  explained  to  us,  indeed,  very  perfectly,  how  during  more  extended 
glacial  action  on  its  banks,  the  vast  Lake  Onega  might  have  produced  the  more 
striking  ledges  of  Petrozavodsk ; and  thus  we  were  led  to  believe,  that  the  fresh- 
water lakes  of  the  interior  of  Russia  had  been  drained  off  at  intervals  by  successive 
elevations  of  the  land,  and  that  the  present  lakes  are  but  the  remnants  of  former 
and  much  more  extensive  waters,  which  stood  at  higher  levels.  A traveller  from 
the  Alps,  well-versed  in  the  phenomena  of  glaciers,  but  unacquainted  with  the 
peculiar  glacial  action  of  Russia,  especially  of  that  which  we  detected  on  the 
Dwina,  might  perhaps,  on  seeing  these  ledges  near  Petrozavodsk,  have  identified 
them  with  Swiss  “ moraines,”  and,  honestly  imbued  with  his  own  theory,  might 
have  so  written  as  to  lead  others  to  adopt  his  views.  Now,  we  refer  these  ledges 
to  a natural  operation  common  to  the  extreme  climate  of  Northern  Russia,  which 
in  the  expansion  of  water  and  the  rupture  of  ice,  frequently  dislodges  whole  layers 
of  stone,  and  piles  them  up  in  a broken  talus  above  the  ordinary  edge  of  the  lake 
or  river,  and  even,  as  proved  by  M.  Bbhtlingk,  in  the  case  we  have  cited,  leaves 
large  blocks  suspended  in  the  lower  forks  of  the  trees.  In  furtherance  of  this  view 
it  may  be  stated,  that,  for  a long  time,  all  European  Russia  must  have  been  much 
more  extensively  covered  with  water  than  at  present.  A mere  inspection  of  the 
great  detailed  map  of  the  Noi’th  of  Russia,  in  which  so  many  lakes,  some  of  them 
already  half-dried  up,  are  laid  down,  would  lead  the  geographer  to  the  same  con- 
clusion. In  short,  geological  phenomena,  ancient  tradition  and  modern  history  all 
combine  to  establish  the  fact,  that  as  a great  portion  of  the  flat  and  central  regions 
of  Russia  in  Europe  were  beneath  the  sea  at  a very  recent  period,  so  the  depressions 
in  the  higher  and  rocky  lands  which  lie  to  the  north,  must  afterwards  have  been 
occupied  by  lakes,  the  waters  of  which  were  successively  let  off ; the  shallower  of 
such  depressions  having  been  in  many  instances  first  converted  into  marshes,  then 
into  forests,  tenanted  by  bears,  elks  and  other  wild  animals,  and,  lastly,  into  plains 
or  valleys  occupied  by  man. 
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Modern  Estuary  Phenomenon  explanatory  of  the  former  origin  of  Coal. — Besides 
these  proofs  of  successive  desiccation  and  change  of  outline,  the  North  of  Russia 
affords  examples  of  modern  accumulations,  some  of  which  throw  light  upon  the 
probable  origin,  in  more  ancient  epochs,  of  certain  beds  of  coal.  The  embouchure 
of  the  Dwina,  from  ten  or  twelve  miles  broad  at  Archangel,  is  studded  by  not  less 
than  250  small  wooded  islets,  the  sides  of  which  and  of  the  low  country  on  the 
left  bank  of  the  stream,  rise  only  to  the  height  of  a few  feet  above  the  high  water- 
mark, and  exhibit  numerous  alternations  of  fine  silt.  On  disembarking  at  that 
bank  near  the  post  station  opposite  to  the  city,  we  found  the  cliff  to  be  composed 
of  the  following  materials  in  descending  order  : — 1st,  vegetable  soil  and  boggy 
woodland,  into  which  the  roots  of  living  trees  penetrated  ; 2nd,  clay  and  sand, 
alternating  in  fine  laminae,  with  fragments  of  decayed  wood,  and  indicating  the 
deposit  by  the  river ; 3rd,  bog  and  peat,  the  remains  of  a former  decayed  vegetation, 
with  blackened  and  rotted  roots,  &c. ; 4th,  river  sand  repeated  ; 5th,  stiff  blue  clay, 
reaching  down  to  the  water’s  edge.  Now  this  arrangement  seemed  to  us  very 
distinctly  to  indicate  the  alternation  of  river  freshes  or  inundations  with  periods 
of  dry  land,  on  which  vegetables  grew,  whilst  the  blue  clay  or  base  of  the  section 
might  represent  the  ancient  bottom  of  the  estuary,  contemporaneous  with  that  in 
which,  higher  up  the  Dwina,  we  had  found  the  post-pliocene  shells.  At  all  events, 
whatever  the  lower  blue  clay  might  be,  the  overlying  beds  offer  all  the  analogy 
which  we  require,  in  order  to  account  for  the  phenomena  prevalent  in  some  of  our 
coal-fields,  of  the  alternation  of  certain  beds  of  coal  and  shale,  wherein  all  the 
vegetables  present  the  appearance  of  having  been  entombed  in  situ  with  other 
large  layers,  indicating  the  action  of  drift.  For  if  this  low  left  bank  were  sub- 
merged, and  its  materials  consolidated  by  long-continued  pressure,  we  might, 
doubtless,  anticipate  that  there  would  be  produced  two  distinct  carbonaceous 
masses,  one,  in  fact,  formed  out  of  vegetation  in  place,  whilst  the  other,  composed 
of  estuary  silt,  and  converted  into  carbonaceous  sandstones  and  shale,  would  con- 
tain, here  and  there,  fossil  stems  of  trees  which  had  been  drifted  by  the  stream, 
and  placed  irregularly,  either  athwart  the  strata,  or  laid  along  them  in  flattened 
masses. 

Modern  Ravines  or  “Avrachs.”— There  are  no  superficial  features  in  Russia  more 
worthy  of  the  notice  of  geologists,  than  the  striking  fissures  which  are  from  year  to 
year  laid  open  in  the  earth,  and  often  proceed  to  great  depths  downwards,  not 
only  into  the  drift  and  ancient  alluvia,  but  also  into  the  true  subsoil.  Some  of 
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these  fissures  have  been  described  by  Mr.  Strangways,  and  the  region  in  which 
he  notices  them  near  Jurievetz  on  the  Volga,  and  Nijni  Novogorod,  is  that  where 
they  appeared  to  us  also  most  remarkable.  These  “ avrachs”  or  “ baltas”  of  the 
Russians  are  common  to  every  part  of  the  country,  where  high  plateaux,  essentially 
composed  of  soft  materials,  are  flanked  by  valleys  at  some  depth  below  them.  The 
rapidity  with  which  they  are  widened  after  the  ground  has  once  begun  to  yawn,  is 
quite  surprising  to  those  who  have  been  accustomed  only  to  survey  the  trodden 
tracts  of  Europe,  and  other  parts  of  the  world. 

Central  Russia,  indeed,  has  been  shown  to  consist,  to  a very  great  extent,  of  a 
series  of  undulations,  composed  of  incoherent  materials.  In  other  words,  it  is  a 
country  so  devoid  of  a hard  framework,  that  the  vast  increment  of  clay,  sand,  or 
mud,  which  occupies  her  surface,  is  easily  denuded,  when  an  adequate  cause  is 
brought  into  play.  The  opening  or  Assuring  of  these  masses,  then,  is  first  due  to 
an  extreme  climate,  which  subjects  the  surface  to  intense  and  long  droughts,  alter- 
nating with  heavy  debacles,  arising  from  the  melting  of  thick  coverings  of  snow 
and  ice.  During  the  hot  and  parching  summers  the  argillaceous  grounds  necessa- 
rily split  into  rents,  and  wherever  these  occur,  they  are  necessarily  filled  in  winter 
with  great  accumulations  of  snow  and  ice.  The  thaw  of  the  succeeding  spring 
melting  these  bodies,  the  smallest  crack  of  the  previous  year  is  enlarged  into  a 
gulley,  which,  widening  as  it  approaches  the  steep  sides  of  the  hill,  becomes,  in 
a few  seasons,  a broad  and  deep  ravine,  through  which  the  melted  snow,  mud, 
sand  and  clay,  with  occasional  boulders  and  blocks,  are  transported  into  the  ad- 
jacent river.  It  is  the  conjunction,  therefore,  of  the  very  incoherent  nature  of 
the  upper  deposits  of  Russia  with  the  extremes  of  her  climate,  that  explains  the 
formation  and  rapid  extension  of  her  innumerable  ravines.  It  would,  indeed,  be 
a curious  problem  to  ascertain,  to  what  extent  these  ravines  encroach  annually 
upon  the  best  arable  and  pasture  grounds  of  the  empire  (even  in  the  suburbs  of 
important  towns),  and  in  what  progression  this  waste  takes  place.  This  might  be 
approximately  ascertained,  by  measuring  the  rapidly  increasing  delta  in  the  Cas- 
pian near  Astrakhan,  at  the  mouth  of  the  Volga,  and  the  very  perceptible  silting 
up  of  the  Sea  of  Azof  by  the  contents  of  the  river  Don.  In  no  instance  have  we 
seen  any  means  adopted  to  check  this  continual  wear  and  tear,  by  which  millions 
of  tons  of  the  richest  soils  are  annually  destroyed,  and  carried  away  by  the  great 
rivers,  though  by  levelling  their  sides  and  filling  up  the  chasms  in  their  early  state, 
much  of  the  evil  might  be  averted.  We  may  here  also  mention,  that  it  is  owing 
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to  the  fissured  nature  of  the  sides  of  the  hills,  and  the  wide  mouths  of  these  gulleys, 
that  the  great  roads  of  Russia  pass  almost  invariably  over  the  very  highest  parts  of 
the  table-lands,  where  the  “avrachs”  are,  comparatively  speaking,  small  or  rare. 
Instead  of  travelling  along  the  banks  of  the  great  water-courses,  as  would  be  the 
case  in  western  Europe,  it  has  been  found  impossible  to  maintain  roads  along  these 
lower  levels, — first,  from  their  being  inundated  during  the  spring  season  ; and, 
secondly,  by  the  innumerable  mouths  of  the  ravines,  which  defy  all  the  efforts  of 
bridge-makers,  and  are  for  ever  changing  their  courses  and  dimensions. 

In  the  mean  time,  though  by  unchecked  natural  processes,  the  finest  plateaux 
of  Russia  should,  in  the  lapse  of  ages,  be  levelled  with  the  plains,  yet  has  the 
geologist  to  thank  these  “ avrachs”  for  most  of  his  best  sections  ; since  it  is  gene- 
rally near  their  mouths,  where  the  denudation  has  been  deepest,  that  the  parent- 
rock  or  true  subsoil  is  laid  bare. 

State  of  the  Surface  of  Russia  during  the  Spring  Floods. — Increase  of  Deltas  arid 
Formation  of  new  Lands. — Mud  Volcanoes. — Elevations  of  Land,  &c. — The  great 
amount  of  change  which  Russia  has  experienced,  and  is  undergoing  by  the  degradation 
of  her  perishable  subsoil,  is,  as  we  have  said,  mainly  due  to  an  excessive  climate. 
The  enormous  volume  of  water,  by  which  large  portions  of  her  surface  are  still 
covered  at  every  annual  melting  of  the  snows,  can  scarcely  be  imagined,  except 
by  those  who  have  traversed  (we  may  say  sailed  over)  some  of  the  central  and 
southern  countries  in  the  spring  season,  when  to  the  eye  of  the  geologist  the  lands 
seem  to  be  emerging,  like  isles  and  promontories,  on  all  sides  from  beneath  the 
waters.  It  is  then  that  each  broad  valley  is,  for  six  weeks  or  more,  in  a condition 
similar  to  that  which  we  can  imagine  to  have  been  the  state  of  England,  France 
and  other  countries,  when  their  streams,  instead  of  occupying  their  present  beds, 
were  lake-rivers  or  estuaries  of  great  width,  wherein  many  of  the  old  gravel  and 
sand-banks  of  geologists  were  accumulated,  and  in  which  the  bones  of  extinct 
mammals  are  found. 

The  height  of  the  waters  during  this  annual  inundation  can,  indeed,  be  exactly 
read  off,  wherever  any  great  stream  has  rocky  banks.  In  gorges  we  have  occa- 
sionally noted  the  spring  high-water  mark  as  having  been  forty  feet  above  the  dry 
summer  level ; and  when  it  is  considered,  that  such  enormous  volumes  of  water 
have,  for  ages,  flowed  off  to  the  sea  through  deposits,  for  the  most  part  incoherent, 
we  can  well  account  for  the  vast  increase  of  the  deltas,  within  the  historic  period, 
at  the  mouths  of  all  the  chief  or  south-flowing  rivers. 
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So  great,  indeed,  must  have  been  the  increment  of  matter  in  the  Caspian,  the 
Black  Sea  and  the  Sea  of  Azof,  that  we  must  not  be  surprised  to  find  very  essen- 
tial distinctions  between  the  features  of  the  present  lands  near  the  mouths  of  such 
rivers,  and  those  which  prevailed  during  the  earlier  days  of  their  occupancy  by 
man.  Thus  freshwater  shells  common  in  the  Volga  have  been  found  at  about 
300  feet  below  the  city  of  Astrakhan,  which  is  thus  built  upon  the  mud  of  that 
river.  By  its  daily  increasing  delta,  the  Caspian  Sea  is,  indeed,  constantly  en- 
croached upon  and  diminished  in  area,  the  shallow  water  already  extending  to 
forty  and  fifty  miles  south  of  the  present  embouchure1 * * 4.  Thus  also,  near  the  mouth 
of  the  Don,  the  formation  of  new  land  has  proceeded  very  rapidly  ; and  even  since 
the  commercial  port  of  Taganrog  was  founded  by  the  Empress  Catharine,  the 
waters  of  the  Sea  of  Azof  have  been  so  silted  up,  that  large  ships  cannot  now 
approach  within  eleven  versts  of  their  former  anchoring-ground. 

Again,  in  regard  to  the  Dnieper,  if  we  may  rely  upon  Herodotus,  who  personally 
examined  the  coasts  of  the  Black  Sea  between  that  river  and  the  Danube,  a still 
greater  change  must  have  taken  place  in  its  relations  to  the  land.  The  father  of 
history  speaks,  for  example,  of  the  Borysthenes  (Dnieper)  having  two  distinct 
navigable  mouths ; and  of  these  features  he  seems  to  have  been  an  eye-witness. 
The  easternmost  branch,  he  adds,  dividing  from  the  main  stream  a long  way  up, 
fell  into  the  sea  to  the  east  of  the  race-course  of  Achilles  (the  Kosa  Tendra  and 
Kosa  Djarilgatch  of  our  maps)  ; whilst  he  further  speaks  of  two  intermediate,  in- 
land, but  navigable  streams,  one  of  which  united  with  the  present  river,  the  other 
with  the  lost  branch.  Whether  the  desiccation  and  stoppage  of  the  lost  branch  of 
the  Dnieper  has  been  occasioned  by  the  formation  of  fresh  land  at  its  mouth,  which 
occupying  a portion  of  the  low  sandy  tract  between  the  mainland  and  the  Grume  a, 
eventually  forced  back  the  waters,  and  threw  them  into  the  present  stream ; or 
whether  the  operation  was  aided  by  a rise  of  the  land  connected  with,  or  parallel  to 
the  great  lines  of  ancient  disturbance  in  the  Crimsea  and  the  Caucasus,  are  points 

i These  new  lands  at  the  mouths  of  the  great  south-flowing  Russian  streams  are  marked  upon  our  Map, 

PI.  VI.,  in  a peculiar  tint.  The  Sea  of  Azof,  near  Taganrog,  is  ten  to  twelve  feet  deep  only,  and  in  no  part 
of  it  do  the  soundings  exceed  forty-five  feet.  The  new  port  of  Berdiansk,  established  by  that  enlightened 
administrator  of  the  governments  of  New  Russia  and  the  Crimea,  Count  M.  Woronzow,  is  one  of  the 
best  havens  in  the  Sea  of  Azof.  In  the  Caspian,  which  has  no  outlet,  observations  are  wanting  to  prove, 

whether  its  volume  of  water  is  really  diininishiny  by  an  evaporation  which  exceeds  the  annual  supply  of 
the  Volga. 
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which  it  would  require  an  assiduous  personal  examination  to  determine1.  For, 
however  the  produce  of  the  rivers  may  have  so  largely  encroached  upon  the  limited 
internal  seas  which  subtend  Russia  in  Europe,  both  on  the  north  as  well  as  on 
the  south  (St.  Petersburgh  being,  doubtless,  in  great  part  built  upon  river  silt 
of  modern  date),  we  must  also  look  to  elevation  as  a cause,  which  has  actually 

1 We  are  indebted  to  the  researches  of  Professor  Henry  Malden,  of  University  College,  London 
and  his  friendly  communication  of  them,  for  our  acquaintance  with  this  curious  point,  which  bears  so 
directly  on  modern  geological  or  ancient  historical  changes.  Referring  us  to  Herodotus  (B.  iv.  cc.  16, 
24,  54,  55,  56  and  76),  wherein  that  author  gives  a minute  account  of  Scythia  and  the  Scythians,  partly 
from  his  own  observations,  partly  from  inquiries  instituted  in  the  country  itself,  the  learned  Professor, 
in  a letter  addressed  to  Mr.  Murchison,  enters  at  some  length  into  an  analysis  of  the  interpretation  which 
can  be  put  upon  the  words  of  the  historian,  who  during  his  travels  had  certainly  been  at  the  Greek  co- 
lony of  Olbia  on  the  Bug.  Though  there  is  internal  evidence  in  his  work,  that  Herodotus  travelled  over 
the  country  between  that  river  (Hypaxis)  and  the  Dnieper,  there  is  no  indication  of  his  having  crossed 
the  latter,  nor  of  his  having  sailed  along  the  coast,  eastward  of  its  mouth,  since  he  speaks  of  the  race- 
course of  Achilles  in  such  a manner,  as  to  show  that  he  had  not  seen  it,  whilst  he  does  not  seem  to  have 
been  aware  of  the  peninsulated  form  of  the  Crimea,  nor  to  have  had  any  accurate  knowledge  of  the 
isthmus  of  Perecop.  He  appears,  indeed,  to  have  had  an  exaggerated  notion  of  the  extent  to  which  the 
Dnieper  was  navigable  (to  Gerhi  140  days’  sail,  the  place  of  sepulture  of  the  Scythian  kings),  unless 
we  suppose  that  since  his  day  the  waters  of  that  stream  have  been  greatly  lessened,  and  its  cataracts 
formed  by  elevation  of  the  land.  Herodotus  speaks  positively  of  the  river  Gerrlius  being  parted  off  from 
the  Borystlienes  at  that  part  of  the  country  up  to  which  the  latter  river  was  known  ; whence  flowing 
into  the  Hypacyris,  it  formed  the  boundary  between  the  pastoral  and  agricultural  Scythians.  Without 
following  Professor  Malden  through  his  elaborate  inquiry,  in  which  he  endeavours  to  reconcile  certain 
apparent  inconsistencies  in  the  account  of  the  great  historian,  we  agree  with  him,  that  it  is  by  no  means 
improbable,  that  in  a former  period,  the  Borystlienes  may  have  had  a larger  delta,  and  two  mouths, 
though  now  confined  to  one, — an  opinion  also  entertained  by  that  sound  geographer,  Major  Rennell. 
Professor  Malden  further  speculates  upon  the  eastern  stream  of  such  a delta  having  been  the  Gerrhus ; 
whilst  the  rivers  Panticapes  and  Hypacyris,  cited  by  Herodotus  as  flowing  out  of  lakes  between  the  Bory- 
sthenes  and  the  Gerrhus,  accord  well  (he  says)  with  the  notion  of  a great  former  delta.  As,  however, 
it  appears  that  the  brief  descriptions  of  Strabo  are  not  inconsistent  with  the  present  state  of  the  country, 
the  Gerrhus  of  Herodotus  may,  after  all,  be  the  same  river  alluded  to  by  Ptolemy  under  that  name,  and 
which  some  persons  have  supposed  to  be  the  present  Molotchina,  which  falls  into  the  Sea  of  Azof. 
Regretting  that,  with  our  slight  personal  knowledge  of  this  tract,  we  cannot  offer  to  our  learned  friend 
any  fresh  physical  knowledge  to  enable  him  to  decide  on  the  relative  merits  of  certain  passages  in  history, 
we  may  say,  that  apparently  no  geographical  feature  exists  which  can  have  prevented  the  Dnieper  from 
having  formerly  had  two  mouths,  the  easternmost  of  which  proceeding  from  the  spot  named  Kakofka 
may  have  flowed  due  south  either  by  Katlantchak  into  the  Gulf  of  Perecop,  or  into  what  is  now  the 
Putrid  Sea,  whilst  the  other  branch  passed,  as  at  present,  by  Kherson  to  the  west.  However  difficult  it 
may  be  to  reconcile  all  the  statements  of  Herodotus,  his  general  assertion,  that  streams  east  of  the  Bug 
were  navigable  to  ships  for  some  distance  from  their  mouths,  where  no  rivers  are  now  to  be  seen  which 
are  even  accessible  in  boats,  ought  to  induce  us  to  suppose,  that  since  his  time  desiccation  may  have  taken 
place  to  a considerable  amount. 
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produced  still  more  decided  changes, — changes  whereby  the  grounds  which  are 
known  to  have  been  formerly  submerged,  have  been  placed  at  some  height  above 
the  waters. 

In  this  manner,  we  necessarily  distinguish  the  changes  which  occurred  in  the 
tract  between  the  Palus  Mseotis  and  the  Black  Sea,  before  the  times  of  the  Greeks 
and  Romans,  from  those  which  can  have  been  since  produced  by  the  mere  incre- 
ment of  fluviatile  deltas  or  blown  sands  at  the  river  mouths.  The  origin  of  the 
peninsula  of  Kertch  and  the  Isles  of  the  Kuban,  must,  we  agree  with  M.  Dubois  de 
Montpereux,  be  referred  to  such  elevation  of  the  land'. 

Changes  produced  by  Mud  Volcanoes,  fyc. — That  similar  elevations  have  been  in 
progress  from  still  remoter  antiquity  in  all  these  southern  regions,  we  have  already 
attempted  to  show,  and  particularly  in  regard  to  the  bottom  of  a former  great 
Caspian  Sea  which  we  have  proved  to  have  been  upheaved  and  desiccated  at  suc- 
cessive periods.  Now  the  very  coasts  of  the  Chersonesus  where  marked  changes 
have  occurred  in  the  historic  sera,  are  in  the  vicinity,  or,  it  may  even  be  said,  in 
the  ancient  line  of  elevation  of  the  Caucasus  and  the  Crimsea,  along  and  parallel 
to  which,  mud  volcanoes  have  been  erupted,  that  have  continued  in  action  to  the 
present  day,  and  have  raised  up  land  above  the  waters  which  did  not  exist  in  the 
time  of  the  ancient  historians. 

1 For  a complete  illustration  of  this  branch  of  our  subject,  we  gladly  refer  to  a most  instructive  plate 
in  the  work  of  our  distinguished  contemporary,  M.  Dubois  de  Montpereux.  That  plate  contains  five 
small  maps,  each  representing  the  condition  of  the  tract  between  Circassia  and  the  Caucasus  on  the  one 
hand,  and  the  Crimsea  on  the  other,  during  successive  periods.  In  the  first  the  Chersonesus  Tauricus 
appears  as  a cretaceous  promontory,  separated  by  a wide  strait  from  another  advanced  cretaceous  spur 
of  the  Caucasus  (Circassia),— in  short,  after  the  elevation  of  the  chalk,  and  when  the  tertiary  deposits 
were  nearly  completed,  a few  of  their  coral  islands  only  appearing  above  the  waters  to  the  north  of  the 
strait.  The  next  map  exhibits  the  tract  after  the  elevation  of  the  tertiary  formations,  by  which  move- 
ment the  peninsula  of  Kertch  was  united  with  the  Crimsea  very  much  in  its  present  form,  yet  when  a few 
isles  only  and  the  Cimmerian  Bosphorus  had  been  formed.  The  third  gives  the  apparition  of  Taman  and 
several  adjacent  isles  of  the  Kuban  through  the  eruption  of  mud  volcanoes.  The  fourth,  which  is  the 
historical  portrait  of  the  outlines,  as  restored  from  the  writings  of  Strabo,  exhibits  the  chief  islets  of  the 
Kuban  already  united  with  the  main  land,  yet  leaving  free  maritime  passages  for  the  Greek  sailors  of 
those  days,  to  the  east  and  south  of  the  Cimmerian  Isle,  with  the  river  Hypanis  flowing  to  the  north-west 
into  the  embayed  waters  between  the  Cimmerian  Isle  and  the  Sindic  promontory.  The  fifth  and  last 
plan,  as  taken  from  an  accurate  map  of  1834,  shows  how  the  Hypanis  (the  present  Kuban)  has  changed 
its  course,  and  now  flows  to  the  south  and  west  below  the  former  bindic  promontory,  which  was  thus 
converted  into  the  isle  or  peninsula  of  Taman,  whilst  the  larger  islets  are  almost  united,  and  some  of  the 
smaller  absolutely  joined  to  the  main  land  (the  old  sea-passages  being  blocked  up)  by  the  great  increment 
of  deltic  matter. 
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That  some  of  these  elevations  occurred  within  the  historic  sera,  may  be  inferred 
from  the  fact,  that  in  the  walls  of  the  fortress  of  Sudac,  near  Theodosia  in  the 
Crimsea,  we  ourselves  saw  stones  procured  from  coast-cliffs,  which  contained 
shells  of  the  Cardium  edule  and  Mytilus  edulis,  now  living  in  the  adjacent  Black 
Sea,  and  which  we  are  disposed  to  think  must  have  been  thrown  up  on  the  line  of 
eruption  of  the  mud  volcanoes,  and  parallel  to  the  axis  of  the  Caucasus  (see  Map, 
PL  VI.) . The  opinion  we  formed  upon  the  spot,  that  these  mud  volcanoes  have  a deep 
seat,  and  are  as  directly  connected  with  internal  igneous  agency  as  any  other  geolo- 
gical phenomenon  of  eruption,  is,  we  think,  sustained  not  only  by  their  extension 
over  a tract  200  versts  in  length  (that  line  of  direction  being  coincident  with  the 
fires  of  Baku  and  other  mud  eruptions  in  the  Caspian),  but,  above  all,  by  the  occur- 
rence of  fragments  of  limestone  and  shale  (unlike  any  portions  of  the  surrounding 
strata),  which  they  have  ejected  with  their  mud  and  scorise1.  These  mud  volcanoes 
are,  therefore,  in  our  estimation,  the  last  remnants  of  ancient  and  more  intense 
igneous  action,  by  which  enormous  masses  of  sedimentary  matter  have  been  hurled 
up,  in  former  epochs,  to  constitute  the  lofty  Caucasus. 

In  alluding  to  these  southern  tracts  of  Russia  which  have  been  so  recently  illus- 
trated byM.  Dubois  de  Montpereux,  by  the  French  savans  employed  by  M.  Demidoff 
and  by  M.  Hominaire  de  Hell,  whose  work  is  not  even  completed  whilst  we  write, 
we  must  again  render  justice  to  Mr.  Strangways,  to  whose  manuscript,  read  21  years 
ago  before  the  Geological  Society,  we  have  previously  alluded2.  Speculating  upon 
the  probable  former  connection  of  now  detached  masses  of  water  winch  might  then 
have  formed  an  eastern  Mediterranean,  and  citing  Strabo,  and  his  commentator 
Gosselin,  for  various  descriptions  of  ancient  geographical  features,  including  the 
probable  voyage  of  the  Argonauts  beyond  the  Crimsea,  which  must  then  have  been 
an  island,  he  concludes  with  the  following  striking  passage 

“ By  whatever  cause  it  may  have  been  drained,  the  low  steppe  exhibits  no  dilu- 
vian  phenomena,  no  system  of  valleys,  no  sign  of  a debacle  or  sudden  and  violent 

1 See  M.  de  Verneuil,  Mem.  Soc.  Gdol.  de  Fr.,  vol.  iii.  p.  6-10.  Strangways  also  mentions  the  pre- 
sence of  fragments  of  limestone  and  shale  in  the  black  bituminous  mud  and  red  scorise  as  an  indication  that 
the  seat  of  the  eruptions  is  deep.  (MS.,  read  before  the  Geological  Society  of  London,  anno  1824.) 

* Mr.  Strangways  further  makes  a suggestion  respecting  the  desirableness  of  the  very  operation  which 
has  been  recently  carried  out  by  M.  Hommaire  de  Hell.  “ It  is  much  to  be  regretted  (he  says  in  allusion 
to  the  operations  of  MM.  Parrot  and  Engelhardt)  that  they  did  not  make  their  observations  along  the 
course  of  the  Manych  instead  of  across  the  high  steppes.  The  greatest  elevation  of  the  low  steppe  above 
the  Sea  of  Azof  is  still  undetermined.” 
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retreat  of  the  water.  Its  present  state  must  therefore  be  attributed,  I think,  to  a 
gradual  drying  up  of  the  sea  which  covered  it,  till  in  process  of  time  it  became  broken 
into  a series  of  lakes,  the  level  of  which  is  determined  by  the  proportion  which  the 
water  poured  into  them  by  rivers  or  falling  from  the  clouds,  bears  to  that  taken 
from  them  by  evaporation.”  In  support  of  this  view,  Mr.  Straugways,  quoting 
Pliny,  further  shows  that  such  was  the  opinion  of  the  ancients.  “ Sed  in  Carcinite 
Taurica  incipit,  quondam  mari  circumfusd  et  ipsd.”  Plin.  iv.  12.  “ Ad  hos  confu- 

gerat  Mithridates  Claudio  principe,  narravitque  Thulos  iis  esse  confines,  qui  ab 
oriente  Caspii  maris  fauces  attingerent : siccari  eas  eestu  recedente .”  Plin.  vi.  5. 

Though  opposed  to  our  own  view,  which  has  been  already  to  a great  extent  ex- 
pressed (p.  314),  viz.  that  elevations  to  various  levels  will  alone  adequately  explain 
the  phsenomena  of  the  steppe  limestones  and  sandy  steppes  (both  the  bottoms  of  a 
former  Caspian),  we  specially  cite  these  passages  to  prove,  that  the  opinions  which 
have  been  recently  sustained,  particularly  by  French  authors,  respecting  the  desic- 
cation of  the  Caspian  and  other  inland  sheets  of  water  by  evaporation  only,  was 
anticipated  by  the  earliest  of  our  contemporaries  who  wrote  upon  the  geological 
structure  of  Russia,  and  who,  unacquainted  with  many  of  the  facts  elicited  by  sub- 
sequent researches,  endeavoured  to  explain  existing  phsenomena  by  evidences  of 
ancient  tradition,  which  had  escaped  the  notice  of  his  precursors. 

Changes  operated  by  Man. — But  besides  such  great  natural  alterations  of  outline 
and  the  diurnal  wear  of  the  surface,  there  can  be  no  doubt,  that  man  himself  has 
produced  considerable  changes.  Thus  for  a long  time  most  geographers  viewed  as 
little  better  than  a fable,  the  tradition  or  opinion  derived  both  from  the  features  of 
the  country,  the  details  of  the  historians  of  Alexander  the  Great,  or  the  recital  of 
the  old  English  traveller  Jenkinson,  that  the  main  stream  of  the  Oxus  once  flowed 
into  the  Caspian  Sea. 

Humboldt  has  the  merit  of  bringing  out  in  all  its  force  the  high  probability  of 
such  having  anciently  been  the  case,  and  a very  modern  discovery  of  M.N.  Khani- 
koff  has,  we  think,  strengthened  his  inference.  It  has  been  recently  ascertained 
that  the  river  Tanghi-Daria  (the  Orontes  of  the  ancients),  which  formerly  flowed 
into  the  sea  of  Aral  in  a line  considerably  south  of  the  Jaxartes,  was  deflected  into 
that  stream  a few  years  ago  by  the  mere  manual  operation  of  the  natives  (the  Kho- 
kans),  who  fearful  that  their  well-watered  tract  might  fall  a prey  to  their  warlike  and 
predatory  neighbours  of  Khivah,  constructed  a dam  and  turned  their  liver  north- 
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wards  to  the  Jaxartes,  thus  sterilizing  a wide  and  rich  tract  towards  the  southern 
end  of  the  sea  of  Aral,  and  contiguous  to  the  Khivan  frontier1 *. 

A similar  operation  therefore,  and  possibly  of  no  greater  magnitude,  effected  by 
the  Khivans,  may  have  deflected  the  principal  ancient  stream  of  the  Oxus  from  its 
course  through  the  low  steppe  of  the  Turkomans  and  by  the  south  of  the  plateau 
of  Ust-Urt  to  the  Caspian  Sea,  and  have  caused  the  waters  of  that  mighty  stream 
to  flow  into  its  present  Aralian  estuary,  thus  verifying  the  words  of  old  Jenkinson, 
“ The  water  that  serveth  all  that  countrey  (Khivah)  is  drawn  by  ditches  out  of  the 
river  Oxus  unto  the  great  destruction  of  that  river,  for  which  cause  it  falleth  not 
into  the  Caspian  Sea,  as  it  has  done  in  times  past ; and  in  short  time  all  that  land 
is  like  to  be  destroyed,  and  become  a wilderness  for  want  of  water,  when  the  river 
Oxus  shall  fade8.” 

The  hands  of  man  have  also  produced  and  are  still  effecting  considerable  changes 
in  large  tracts  of  Russia,  by  the  destruction  of  her  forests  and  the  conversion  of  her 
northern  marshes  into  arable  lands.  A few  centuries  only  have  elapsed  since 
northern  Russia  was  a dense  virgin  forest,  with  vast  intervening  marshes  and  lakes, 
but  now  her  gigantic  pine  trees  are  felled,  lakes  and  marshes  are  drained,  and 
the  culture  of  corn  is  extended  to  the  latitude  of  the  White  Sea.  The  natural 
recipients  of  so  much  moisture  having  been  destroyed,  we  may  (exclusive  of  the 
great  spring  debacle  which  in  an  extreme  climate  may  have  been  always  nearly  the 
same)  in  great  measure  account  for  the  sensible  diminution  of  late  years  in  the 
waters  of  the  Volga  and  other  great  streams,  whose  affluents  rise  in  those  very 
countries  where  large  tracts  are  now  drained. 

M.  Baer  and  M.  Koppen3 * * * *,  observers  of  great  authority,  have,  indeed,  supposed, 
that  in  truth  much  the  same  volume  still  passes  through  the  Volga  as  in  former 

1 See  letter  of  M.  N.  Khanikoff  to  Mr.  Murchison,  Journal  of  the  Royal  Geogr.  Soc.,  vol.  xiv.  p.  333, 
where  it  is  shown,  that  even  in  the  year  1810  ! the  Tanghi-Daria  was  a copious  stream. 

* See  Hakluyt,  vol.  i.  p.  367,  ed.  1809. 

3 See  a Report  of  a Commission  by  M.  Koppen,  with  a preface  by  M.  Baer,  “ Ueber  den  Wald  und 

Wasser  vorrath  im  Gebiete  der  obern  und  mittlern  Wolga.  Beitriige  zur  Kentniss  des  Russischen 

Reiches,  vol.  iv.  St.  Petersburg,  1841.”  In  this  memoir,  a distinction  is  drawn  between  the  moisture 

proceeding  from  the  Atlantic  with  its  westerly  gales,  and  that  of  the  White  Sea  with  its  north-easterly 

winds.  The  main  fact  however  is,  that  the  sources  of  the  Volga  (and  this  applies  to  many  other  Russian 
rivers)  were  spongy  marshes,  which  are  now  so  much  drained,  as  to  occasion  a diminution  in  the  volume 

of  the  stream  at  certain  seasons. 
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periods  of  Russian  history,  but  that  owing  to  drainage  of  the  marshy  woodlands 
which  fed  that  stream,  it  is  not  held  back  for  a length  of  time,  as  of  old,  in  the 
upper  natural  reservoirs,  but  flows  otf  quickly  into  the  low  countries,  and  being 
carried  in  a short  season  to  the  sea,  leaves  the  river  too  low  for  navigation  in  the 
height  of  the  summer  season.  Whether  this  opinion  be  adopted  or  that  of  a sensi- 
ble annual  diminution  of  moisture,  caused  by  the  destruction  of  dense  forestswhich 
formerly  obstructed  evaporation,  the  result  is  the  same  as  concerning  the  effects 
upon  the  surface  and  the  internal  tracts  of  the  country.  For  our  own  part,  we 
can  scarcely  refrain  from  thinking,  that  the  axe  of  the  miner  (for  wood  is  the  chief 
fuel  of  the  Russian  mines)  has  been  a prime  cause  of  this  increasing  drought ; an 
opinion  which  we  formed  in  the  Ural  Mountains,  from  whence  the  Kama  and 
greatest  feeders  of  the  Volga  proceed,  and  where  the  inhabitants,  complaining  of 
the  annual  decrease  of  water,  invariably  refer  this  effect  to  the  clearing  away  of 
their  forests. 

Conclusion. — In  terminating  our  view  of  the  physical  structure  and  mutations  of 
so  vast  a portion  of  the  earth’s  surface  as  Russia  in  Europe  and  the  Ural  Mountains, 
we  will  not  attempt  to  recapitulate,  in  any  lengthened  detail,  the  various  results  of 
our  labours,  nor  revert  to  our  inferences  respecting  coal  and  other  mineral  produc- 
tions and  their  intimate  dependence  upon  geological  conditions1.  Those  readers 
who  may  have  had  the  patience  to  peruse  this  volume,  will,  we  trust,  have  found  no 
want  of  illustrations  of  our  views  on  every  geological  subject,  from  the  formation 
of  the  earliest  deposits  to  the  comparatively  recent  changes.  which  have  just  been 
alluded  to. 

Our  first  effort  was  to  impart  to  the  reader  a correct  view  of  the  succession  of 
the  various  sedimentary  strata  which  constitute  the  framework  of  these  regions, 
by  laying  before  him  a series  of  evidences  of  the  order  in  which  the  different  forms 
of  ancient  life  succeed  to  each  other.  In  all  that  portion  of  the  work,  there  are, 
we  may  be  allowed  to  say,  no  theoretical  views  whatever.  We  have  there  simply 
unfolded  the  leaves  of  fossil  records  that  attest  the  former  presence  of  many 
generations  of  animals,  which  having  respectively  lived  their  day,  were  succeeded 
by  others.  In  so  doing,  we  have  endeavoured  to  act  as  fair  and  impartial  historians, 
and  we  are  bound  to  say,  that  the  examination  of  the  subsoil  of  Russia  has  very 
much  extended  and  improved  our  general  knowledge  of  the  events,  which  have 


1 See  Preface,  and  pp.  77,  89  to  123,  &c. 
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taken  place  upon  the  surface  of  the  globe,  whether  as  respects  the  most  ancient  or 
more  modern  accumulations. 

In  the  first  place,  we  have  indicated  the  existence  over  large  tracts  in  Scandi- 
navia, the  Baltic  provinces  and  northern  Russia,  of  those  Lower  Silurian  strata, 
which  by  extensive  examination  of  various  countries,  have  been  found  to  contain 
the  earliest  vestiges  of  animal  life.  This  point  has,  indeed,  been  rendered  singularly 
clear  in  Sweden,  where  Lower  Silurian  rocks,  perfectly  identified  with  those  of  their 
typical  regions  in  the  British  Isles,  rest  at  once  on  crystalline  or  azoic  rocks  of 
antecedent  date,  in  which  the  remains  of  all  organized  beings,  if  such  there  ever 
were,  have  been  entirely  obliterated.  Representing  as  elsewhere  the  lowest  recog- 
nizable stage  charged  with  organic  matter,  the  Lower  Silurian  rocks  of  Sweden  and 
Russia  teach  us,  that  among  the  earliest  animals  known  to  us  were  crustaceans, 
with  eyes1  suited  to  the  recesses  of  the  seas  in  which  they  lived,  and  that  these, 
with  certain  JMollusca,  Zoophytes  and  Crinoidea,  which  have  long  since  passed 
away,  were  associated  with  marine  fucoids,  the  latter  being,  as  far  as  we  know,  the 
only  vegetables  of  which  there  is  a trace  in  this  protozoic  group. 

The  next  or  Upper  Silurian  stage  of  Russia  and  the  Baltic  Isles  is  remarkable  for 
the  close  analogy  of  all,  and  the  identity  of  a great  number  of  its  mollusks  and  corals 
with  those  of  the  same  period  in  the  British  Isles.  In  it,  however,  no  traces  of  fishes 
have  been  found  ; a negative  fact  which  induces  us  to  remark,  that  whilst  the  Lower 
Silurian  formations  have  nowhere  offered  the  fragment  of  a vertebrated  animal,  and 
that  a very  few  small  fishes  of  peculiar  form  have  only  been  found  at  some  localities  of 
the  Upper  Silurian  deposits  in  England  (chiefly  in  their  highest  beds),  the  system 
must,  on  the  whole,  be  viewed  as  one  almost  void  of  this  great  class  of  organic  beings. 

The  Silurian  system  of  the  northern  countries  of  Europe  is  indeed  closely 
analogous  to  that  of  Great  Britain  ; and  its  examination  has  taught  us,  that 
wherever  the  sediments  of  the  same  age  in  the  two  regions  resemble  each  other 
in  lithological  texture,  such  similarity  is  accompanied  by  a close  approximation 
and  frequent  identity  in  the  associated  organic  remains. 

The  survey  of  Russia  has  next  strikingly  confirmed  the  fact,  that  the  Devonian 
or  Old  Red  system  of  English  geologists  is  the  second  great  natural  group  of 
deposits  in  the  ascending  order  ; and  there,  as  in  the  British  Isles,  it  is  the  great 
fossil  “piscina,”  in  which  the  mass  of  the  earliest  fishes  has  been  preserved.  The 

1 See  Dr.  Buckland’s  masterly  description  of  the  structure  of  the  eyes  ot  Trilohites,  “ Sixth  Bridgewater 
Treatise,”  vol.  i.  p.  396. 
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development  of  the  Russian  strata  of  this  age  has  further  dispelled  all  doubt  con- 
cerning the  identity  between  the  Old  Red  Sandstone  of  Scotland  with  its  ichthy- 
olites,  and  the  slaty,  calcareous  rocks  of  Devonshire  and  the  Rhenish  provinces 
with  their  shells  and  corals,  since  it  exhibits  innumerable  proofs,  that  the  fishes 
and  mollusks,  which  in  most  parts  of  western  Europe  appear  to  have  been  severally 
peculiar  to  smaller  detached  basins,  were  in  this  region  living  in  the  same  sea, 
and  entombed  in  the  same  beds.  Here  also,  as  in  the  Silurian  rocks,  we  perceive 
a marked  connection  between  the  mineral  character  of  this  deposit  (which  occupies 
so  vast  an  area  in  Russia)  and  its  imbedded  fossils  ; for  in  certain  great  sandy  tracts 
of  that  empire,  as  in  the  Scottish  Old  Red  Sandstone,  its  organic  remains  are 
exclusively  those  of  fishes ; whilst  in  districts,  where  calcareous  and  diversified 
strata  occur,  similar  species  of  fishes  are  associated  with  mollusks  and  other 
organic  bodies. 

Ascending  to  the  third  system,  it  has  been  shown,  that  a very  large  portion 
of  Russia  is  occupied  by  limestones  and  associated  shales  and  sands,  which, 
from  their  fossils,  are  completely  assimilated  to  the  carboniferous  or  mountain 
limestone  of  other  well-known  countries.  Trilobites,  extremely  abundant  in  the 
Silurian  and  rare  in  the  Devonian  strata,  become  very  scarce  in  this  deposit ; and 
though  ichthyolites,  including  some  of  peculiar  sauroid  forms,  are  abundant  in 
this  formation  in  England,  Belgium  and  France,  they  seldom  occur  in  Russia  ; a 
scarcity  which  may  have  depended  on  the  absence  of  favouring  submarine  condi- 
tions. Brachiopods  entirely  different  from  those  of  the  subjacent  formations,  con- 
stitute, in  truth,  the  great  and  general  terms  of  distinction ; many  of  the  species 
being  absolutely  the  same  as  those  of  the  like  age  in  the  British  Isles,  even  when 
the  deposit  is  followed  into  the  low  countries  of  Siberia.  In  the  regions  under 
reviewT,  as  elsewhere,  these  carboniferous  rocks  are  the  lowest  receptacles  in  which 
numerous  land  plants  have  been  found,  and  these  vegetables  also  are  often  un- 
distinguishable  from  those  which  occur  in  similar  beds  of  western  Europe.  These 
and  other  examples  observed  at  Melville  Island,  the  north  coast  of  America,  in 
Spitzbergen  and  Nova  Zemlia,  as  well  as  in  the  more  southern  latitudes  of  Europe, 
have  led  us  to  believe,  that  in  all  those  ancient  periods,  when  the  same  species  of 
shells  lived  in  seas  distant  from  each  other  upwards  of  4000  miles,  and  when 
the  first  tree-bearing  lands,  whether  Arctic  or  equatorial,  produced  the  same  great 
monocotyledonous  plants  (the  source  of  all  great  coal-fields),  there  must  have  been 
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a lower  and  more  uniform  outline  of  the  surface,  and  consequently  a climate  infi- 
nitely more  equable  and  universal,  if  not  more  warm,  than  at  the  present  day1. 

When  thoroughly  examined,  the  rocks  of  each  new  country  ai’e  found  to  fill  up 
lacunae  or  present  new  zoological  evidences  ; and  thus  in  Russia  we  have  first  learnt, 
that  the  minute  foraminifera  occur  in  strata  of  such  high  antiquity  as  the  carboni- 
ferous. 

The  exploration  of  the  enormous  basin  of  red  sands,  marls,  limestones  and  cu- 
priferous deposits  covering  a vast  region,  of  which  the  ancient  Permia  is  the  centre, 
and  a comparison  of  the  same  with  synchronous  deposits  in  Germany  and  England, 
have  led  us  to  propose  a common  name  for  a group,  which  we  have  shown  is  natu- 
rally and  indissolubly  connected  with  the  three  underlying  or  palaeozoic  systems, 
and  entirely  distinct  in  all  its  contents,  whether  animal  or  vegetable,  from  the  over- 
lying  secondary  formations.  This  point  is,  we  consider,  of  great  importance  in 
geological  classification,  particularly  with  reference  to  other  countries  where  such 
deposits  have  been  generally,  though  erroneously,  connected  with  the  New  Red 
Sandstone,  whilst,  in  truth,  they  are  intimately  related  to  the  coal  strata  beneath 
them.  In  this  deposit  the  earliest-formed  Saurians  appear, — animals,  however, 
very  distinct  in  generic  character  and  structure  from  those  of  the  subsequent 
epoch. 

On  the  doubtful  and  partial  occurrence  of  the  trias  of  continental  geologists  we 
have  little  to  say,  as  it  is  nowhere  clearly  apparent  in  Russia  proper ; though  we 
have  expressed  our  belief  that  the  fossils  of  Mount  Bogdo,  in  the  steppe  of  Astra- 
khan, seem  to  be  of  the  age  of  the  Muschelkalk. 

In  the  Oolitic  or  Jurassic  series,  which  is  so  fully  developed  in  England,  France 
and  Germany,  the  lias  and  lower  oolites  of  those  countries  are  entirely  wanting. 
The  Oxford  clay  and  its  associated  rocks,  including  the  calcareous  grit  and  coral 
rag,  alone  appear  on  the  surface,  and  contain,  besides  analogous  groups  of  shells, 
the  same  species  of  Saurians  as  in  England ; another  decisive  proof,  derived  from 
a comparatively  high  order  of  animals,  of  the  continuation  of  much  more  widely 

1 The  presence  of  the  true  carboniferous  limestone  in  Spitzbergen  is  well  known,  both  as  recently 
observed  by  Professor  Lbven,  and  also  through  fossils  brought  to  England  by  the  polar  voyagers  and  to 
Paris  by  the  naturalists  of  the  French  “Expedition  du  Nord.”  (See  Bullet.  Soc.  Gfol.  de  France,  vol. 
xiii.  p.  24.)  Indeed,  both  there  and  in  Nova  Zemlia,  as  proved  by  M.  Baer,  coal  exists  in  considerable 
quantities,  though  the  fossil  vegetation,  of  tropical  character,  from  which  it  is  formed,  is  for  the  most 
part  now  buried  under  eternal  snows. 
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extended  conditions  of  climate  in  those  days  than  in  our  own.  With  some  subdi- 
visionary distinctions  of  mineral  character,  the  chalk  of  Russia  is  in  a remarkable 
degree  analogous,  both  in  mineral  and  zoological  contents,  to  that  of  England,  whilst 
some  of  the  lower  tertiary  beds  which  overlie  it  are  perfectly  similar  in  their  fos- 
sils to  strata  of  the  same  age  in  the  London  and  other  basins.  The  miocene,  or 
middle  tertiary  deposits,  are,  in  truth,  nothing  more  than  continuations  of  those  of 
Austria  and  the  Danube,  known  to  be  identical  with  the  shelly  beds  of  the  north 
of  Italy. 

In  treating  this  portion  of  our  subject,  we  have  specially  dwelt  upon  a great 
physical  feature  regarding  the  former  geography  of  the  terrestrial  surface,  to  which 
little  or  no  attention  has  been  previously  paid.  The  steppe  limestones  of  the 
south  of  Russia  and  those  surrounding  the  Caspian,  Azof  and  Aral  seas,  are  shown 
to  have  been  relics  of  an  enormous  inland  sheet  of  water,  fully  as  large  as  the  pre- 
sent Mediterranean,  and  probably  having  had  scarcely  any  communication  with  the 
ocean.  This  opinion  is  strictly  derived  from  the  evidences  of  the  organic  remains, 
which,  whether  imbedded  in  limestone  cliffs  at  200  or  300  feet  above  the  sea,  or 
lying  loose  in  the  sands  of  the  lower  steppes,  are  all  species  perfectly  distinct  from 
those  of  the  ocean  of  this  or  any  former  date,  but  identical  with  or  analogous  to 
forms  now  living  in  the  present  Caspian  and  Aral  seas. 

In  the  north  of  Russia  marine  deposits  with  existing  oceanic  shells  occur,  also 
indicating  periods  approaching  to  our  own  ; and  it  has  further  been  shown,  that  vast 
accumulations  of  foreign  drift,  which  encumber  the  surface,  have  been  accumulated 
under  the  waters  of  the  sea.  Finally,  we  have  attempted  to  point  out  the  manner 
in  which  certain  subaqueous  deposits  were  desiccated,  and  how  after  passing  into 
lands  they  have  been  smce  modified. 

This  long  register,  from  the  earliest  traces  of  organic  existence,  has  been  read 
off,  notwithstanding  the  prevalent  absence  of  those  facilities  which  are  offered  to 
the  observer  in  other  countries.  In  western  Europe,  the  various  strata  are  often 
so  inclined,  that  the  succession  of  several  formations  is  frequently  seen  in  escarp- 
ments occupying  the  breadth  of  a few  miles  only.  The  case,  however,  is  not  so 
in  Russia,  where  the  whole  series  of  deposits,  over  an  area  nearly  as  large  as  all 
that  part  of  Europe  to  which  geologists  have  hitherto  attended,  may,  with  very 
slight  exceptions,  be  termed  a great  horizontal  mass,  the  undulations  and  denu- 
dations in  which  alone  enable  us  to  decipher  its  details  of  succession,  by  travelling 
over  the  enormous  spaces  which  any  one  of  its  members  occupies.  But  however 
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monotonous  and  fatiguing  to  the  fossilist  or  lover  of  varied  scenery,  this  great 
Russian  basin,  void  of  all  traces  of  eruptive  rock,  is,  it  must  be  admitted,  un- 
rivalled as  a theatre  for  the  study  of  the  sedimentary  formations  in  their  pristine 
state.  The  contemplation  of  it  teaches  us,  that  wherever  eruptive  agency  is  absent, 
the  antiquity  ot  the  formations  which  constitute  the  crust  of  the  globe,  can  in  no 
wise  be  judged  of  from  their  mineral  or  lithological  aspect ; for  the  very  oldest 
deposits  (Lower  Silurian),  charged  with  fossils  common  to  the  crystalline  slaty 
rocks  of  other  regions,  there  occur  as  greensands  and  half-consolidated,  mudlike 
limestones,  which,  together  with  many  portions  of  the  Devonian,  Carboniferous  and 
Permian  systems,  are  sometimes  not  to  be  distinguished  in  lithological  aspect  from 
the  younger  secondary  or  even  tertiary  deposits  of  western  Europe  ! 

We  also  learn,  that  notwithstanding  the  absence  of  violent  dislocations,  the 
various  Russian  formations,  though  horizontal,  or  so  nearly  so,  that  they  may  be 
all  considered  conformable  to  each  other,  are  as  distinctly  separable  by  their  included 
remains,  as  in  those  typical  and  dislocated  tracts  where  geologists  first  worked  out 
their  order.  The  theoretical  doctrine,  derived  from  an  examination  of  a small  por- 
tion of  the  globe,  which  supposes  that  the  termination  of  groups  of  former  organic 
beings  was  entirely  dependent  upon  contiguous  eruptions,  which  ravaging  the  earth 
at  given  periods  and  dismembering  the  former  beds  of  the  ocean,  destroyed  its 
existing  inhabitants,  must  therefore  bend  before  such  copious  evidences.  These 
evidences  most  clearly  announce,  that  over  spaces  as  large  as  other  European  king- 
doms, the  sediment  of  one  palaeozoic  period  was  accumulated  around  the  relics  of 
a peculiar  set  of  animals  and  then  tranquilly  succeeded  by  another  large  formation, 
when  different  groups  of  creatures  were  brought  into  being,  without  any  sudden 
revolutions  or  fractures  of  those  portions  of  the  crust  of  the  planet. 

Let  us  not,  however,  be  misunderstood.  Although  we  have  ascertained  that  the 
framework  of  the  earth  has  here  undergone  scarcely  any  violent  ruptures,  we  have 
already  adverted  to  grand  and  broad  movements  of  elevation  and  depression  to  which 
the  whole  country  must  have  been  subjected,  and  without  which  it  would  be  difficult 
to  explain  the  omissions  in  the  series  of  deposits  whereof  we  have  spoken.  Thus  it 
has  been  shown,  that  in  one  of  the  very  earliest  periods,  the  lowest  Silurian  rocks 
along  the  Finnish  and  Lappish  frontier  have  been  highly  disturbed  and  metamor- 
phosed, and  that,  in  the  Russian  Baltic  governments,  as  in  Sweden,  they  have  been 
raised  and  placed  beyond  the  influence  of  the  waters  under  which  the  Upper  Silurian 
deposits  of  the  Baltic  were  accumulated.  The  lower  and  upheaved  deposits  must. 
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however,  have  been  soon  after  depressed,  for  the  Devonian  strata  with  their  ich- 
thvolites  are  found  resting  on  them.  Again,  we  believe  that  the  great  central  dome 
of  the  Devonian  rocks  of  Orel  was  elevated  not  long  after  its  formation,  and,  acting 
as  a bar  or  line  of  separation  in  the  waters,  thus  produced  a distribution  of  sedi- 
mentary matter  on  its  southern  side  very  different  from  that  upon  its  northern, 
and  separated  the  great  cretaceous  and  tertiary  country  on  the  one  side  from  the 
palaeozoic  rocks  on  the  other. 

Looking  to  the  differences,  however  partial,  between  the  fossil  floras  of  the  car- 
boniferous and  Permian  rocks,  we  cannot  but  infer,  that  these  plants  were  in  exist- 
ence upon  adjacent  lands  during  each  of  these  periods ; nor  can  we  view  the 
existence  of  the  Jurassic  series  with  its  Ammonites  and  Belemnites,  nor  mark  the 
great  hiatus  which  exists  between  the  base  of  this  group  and  the  Permian  rocks 
beneath  it,  without  believing,  that  broad  and  decided  oscillations  of  sea  and  land 
took  place  both  in  and  around  these  regions,  which  placed  certain  masses  above 
the  influence  of  the  waters,  during  the  very  long  interval  of  time  which  neces- 
sarily elapsed. 

Yet,  after  all,  Russia  in  Europe  constitutes  but  one  huge  depositary  basin, 
surrounded  on  nearly  all  sides  by  plutonic,  metamorphic  and  crystalline  rocks. 
We  readily  therefore  admit,  that  the  various  changes  which  took  place  in  Scan- 
dinavia and  Lapland  on  the  north,  in  the  Ural  Mountains  and  Siberia  on  the 
east,  in  the  Caucasus  and  granitic  steppes  on  the  south,  and  in  the  Carpathian 
and  Silesian  mountains  on  the  south-west,  may  have  considerably  affected  the 
conditions  and  influenced  the  relations  of  all  the  sedimentary  accumulations  of 
the  low  territories  of  Muscovy.  Still,  notwithstanding  this  admission,  we  dwell 
upon  the  fact,  that  such  enormously  wide  horizontal  deposits  of  different  ages 
are  nearly  all  conformable  in  superposition,  and  yet  all  clearly  separable  from 
each  other  by  mineral  characters  and  organic  remains; — thus  decisively  showing, 
that  old  races  of  animals  have  disappeared  and  have  been  succeeded  by  others  over 
vast  regions,  in  which  there  never  has  been  the  smallest  eruption  of  plutonic  or 
volcanic  matter. 

However  we  may  explain  its  elevation  to  various  levels,  the  ancient  bottom  of 
one  great  inland  internal  sea  of  brackish  water,  large  as  the  present  Mediter- 
ranean, which  occupying,  as  we  have  stated,  a vast  depression  in  the  earth  s sur- 
face between  the  Caucasian  chain  and  Russia,  extended  over  enormous  tracts  of 
Asia,  must  be  considered  as  having  originated  in  great  physical  changes.  In  the 
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present  condition  of  nature,  we  compare  that  vast  internal  brackish  sea  with  the 
present  Caspians  within  its  area,  and  thus  from  fossil  reliquiae,  some  at  consider- 
able altitudes,  and  others  very  little  above  the  present  waters,  we  can  safely  affirm, 
that  this  ancient  Mediterranean  was  for  a long  lapse  of  ages  almost  if  not  entirely 
shut  out  from  the  ocean,  its  bottom  having  subsequently  undergone  successive  ele- 
vations en  masse,  like  those  of  the  central  Russian  deposits. 

If  these  are  among  the  results  of  our  investigations  of  the  tranquilly-formed 
deposits  of  Russia,  and  if  light  has  been  thus  thrown  upon  the  land-marks  of 
geological  science ; the  explorations  of  the  Ural  Mountains  have,  we  trust,  proved 
not  less  interesting,  by  exhibiting  a picture  of  intense  disturbance  and  minerali- 
zation in  regions  which  teem  with  metalliferous  wealth.  And  what  a contrast  to 
European  Russia ! In  vain  do  we  there  search  for  a single  foot  of  subsoil  of  the 
palaeozoic  age  which  has  not  undergone  agitation,  change  or  fracture  caused  by 
repeated  emission  of  masses  of  eruptive  matter  commencing  from  very  remote 
periods. 

By  these  operations  the  palaeozoic  rocks  of  the  Ural  have  been  metamorphosed, 
in  great  part  changed  in  their  external  characters,  and  were  also  thrown  up  to 
form  land  (probably  at  first  of  no  great  altitude),  whence  peculiar  plants  of  a 
very  ancient  date  were  washed  towards  the  west  into  the  sea  of  that  epoch,  under 
which  the  cupriferous  Permian  deposits  and  their  marine  remains  were  accu- 
mulated. The  dark-coloured,  hard,  veined  and  crystallized  condition  of  the  older 
palaeozoic  strata  in  the  Ural,  where  eruptive  agency  has  been  in  activity  from  the 
remotest  sera,  when  contrasted  with  the  white,  soft,  muddy  limestones  and  incohe- 
rent sandstones  which  were  originally  formed  at  the  same  time  in  the  tranquil  basin 
of  European  Russia,  must,  indeed,  be  received  as  a convincing  proof,  that  such 
a rocky  crystalline  character  has  been  caused  by  the  action  of  internal  heat,  which 
in  the  Ural  and  Siberia  made  its  way  to  the  surface  in  the  form  of  varied  plutonic 
eruptions. 

In  explaining  the  different  elevations  by  which  the  present  outline  of  the  Ural 
chain  was  elaborated,  we  consider  the  principal  movement — that  which  twisted 
the  strata  and  often  inverted  them — to  have  taken  place  after  the  formation  of  the 
carboniferous  limestone.  We  have  further  shown,  that,  after  the  Permian  strata 
had  been  deposited  in  horizontal  positions  on  the  edges  of  the  older  rocks,  they 
were  affected  by  newer  lines  of  upheaval  of  much  less  intensity  and  extent,  but 
perfectly  parallel  to  the  chief  meridian  chain.  Lastly,  we  have  proved,  that  since 
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then,  and  at  an  epoch  comparatively  recent,  the  central  axis  of  these  mountains,  or 
at  least  its  watershed,  has  been  so  modified,  that  all  the  rich  and  original  masses  of 
copper  ore  from  which  the  arenaceous  deposits  on  the  west  must  have  derived  their 
cupriferous  materials,  are  now  shut  out  from  all  physical  communication  with  them, 
and  lie  on  the  eastern  flank  of  the  Ural  ridge. 

But  although  it  has  been  thus  demonstrated,  that  in  a general  sense  (subject  to 
great  local  deviations)  these  lines  of  disturbance,  produced  at  different  periods, 
have  all,  more  or  less,  a meridian  direction,  such  facts  do  not  impugn  the  value 
of  one  of  the  leading  speculations  of  M.  Elie  de  Beaumont, — that  relative  direc- 
tions of  great  mountain  chains  are  indicative  of  the  age  in  which  they  were 
thrown  up.  No  one  can  look  at  our  general  map  without  seeing,  that  it  exhibits 
three  grand  natural  features  which  support  this  portion  of  the  theory  of  our  emi- 
nent contemporary.  Thus,  the  Scandinavian  mountains,  along  which  the  older 
palaeozoic  rocks  only  have  been  elevated,  range  from  south-west  to  north-east.  In 
the  Ural,  where  the  chief  disturbances  have  taken  place  after  the  carboniferous 
and  Permian  deposits  (neither  of  which  formations  exist  in  Scandinavia),  the 
direction  is  north  and  south.  And  thirdly,  in  the  Caucasus,  in  which  no  vestige 
of  palaeozoic  life  has  been  detected,  and  where  the  mightiest  upheavals  have  oc- 
curred posterior  to  the  oolite  and  the  chalk,  the  range  is  distinctly  from  west- 
north-west  to  east-south-east.  These  data,  therefore,  as  established  by  geological 
labours,  compel  us  to  believe,  that  there  is  a connection  between  certain  great 
lines  of  elevation  of  the  earth’s  surface  and  the  periods  at  which  they  were 
produced. 

From  the  absence  of  all  marine  deposits  of  tertiary  or  recent  age,  either  in  their 
valleys  or  on  their  immediate  eastern  flank,  we  feel  confident,  that  the  Ural 
Mountains  and  the  adjacent  regions  of  Siberia  had  been  long  above  the  waters 
and  were  the  habitations  of  the  mammoths  and  other  great  quadrupeds,  before  the 
gold  alluvia  were  formed  and  the  present  watershed  or  Ural-tau  was  established. 
And  whilst  these  portions  of  the  earth  were  already  terrestrial  surfaces,  it  has  been 
shown,  that  the  whole  of  northern  Germany  and  Russia  must  have  been  beneath 
the  sea,  under  which  the  erratic  blocks  and  gravel  were  transported  from  Scandi- 
navia and  Lapland. 

If  from  these  mighty  oscillations  in  the  north,  we  turn  to  the  consideration  of  the 
southern  and  south-eastern  limits  of  this  great  empire,  how  are  we  to  account  for 
the  grand  and  equable  elevations  of  large  regions  and  the  violent  disturbance  of  all 
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the  sedimentary  deposits  in  the  Caucasian  chain,  without  explaining  them  in  the 
same  way  as  those  of  Russia  and  the  Ural  ? Yet,  however  analogous,  the  pheno- 
mena of  the  Caucasian  chain,  as  just  expressed,  are  very  different  in  age  from 
those  of  the  north  or  the  Ural  Mountains.  And  as  the  eruptions,  by  which 
enormous  masses  of  sedimentary  and  plutonic  matter  were  heaved  up  to  great 
heights,  took  place  after  the  consolidation  of  the  chalk ; might  not,  we  ask,  the 
raising  up  of  so  much  solid  matter  have  led  to  a great  corresponding  depression  in 
an  adjacent  portion  of  the  earth’s  surface?  May  not,  in  short,  some  of  the  first 
upheavals  of  the  mighty  Caucasus  have  been  the  means  of  separating  a wide  tract 
horn  the  ancient  ocean,  and  of  occasioning  at  the  same  time  that  vast  depression 
in  which  the  Aralo-Caspian  beds  were  accumulated  ? 

Rut  if  we  thus  hypothetically  attempt  to  shadow  out  the  cause  of  one  of  the  manv 
great  changes  which  have  taken  place,  it  should  be  remembered,  that,  with  the 
exception  of  such  passing  allusions  (including  our  speculations  upon  the  transport 
of  erratic  superficial  materials  and  the  accumulation  of  the  black  earth),  nothing 
involving  the  true  history  and  classification  of  the  successive  formations  of  the 
earth’s  crust, — nothing,  in  short,  affecting  the  great  truths  of  inductive  geology, — 
has  been  advanced,  which  is  not  substantiated  by  ample  proofs. 

In  Russia  and  Scandinavia,  the  first  pages  of  true  geological  history  are,  we  have 
said,  more  clearly,  legibly  and  largely  defined  than  in  any  other  region  with  which 
we  are  acquainted  ; and,  in  conclusion,  we  now  refer  our  readers  to  our  second 
volume,  which  consisting  of  a detailed  description  of  the  fossil  remains  in  each 
rock  system,  constitutes  the  chief  justification  of  those  leading  inductions,  by  the 
accuracy  of  which  we  are  desirous  of  being  judged. 

It  would,  indeed,  be  presumptuous  did  we  pretend,  that  this  work  could  be  re- 
garded as  a full  and  accurate  monograph  of  the  structural  relations  of  the  vast 
empire  of  Russia.  But  although  years  must  elapse  before  such  a consummation 
be  attained,  we  offer  this  outline  to  the  public,  in  the  hope  that  those  who  from 
their  knowledge  of  the  subject  will  be  best  aware  of  its  imperfections,  may  approve 
of  the  efforts  we  have  made,  to  lay  down  and  render  permanent  some  additional 
foundation-stones  of  geological  science. 

Finally,  may  we  not  say,  that  every  effort  made  by  man  to  read  new  lessons  in 
the  ancient  book  of  nature  has  augmented  his  admiration  of  the  works  of  the 


1 In  North  America  they  are  equally  well  defined.  (See  Introduction,  Chapter  I.) 
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Creator  ? and  when  it  is  seen,  that  the  true  history  of  the  changes  which  He  has 
successively  ordained  in  our  planet,  from  the  earliest  days  of  animated  nature  to 
the  present  period,  has  been  evolved  by  the  comparatively  recent  labours  of  a few 
men  of  science,  we  may  be  permitted  to  rejoice  in  having  formed  a part  of  the 
zealous  band  whose  researches  after  truth  have  developed  so  many  new  sources  of 
natural  knowledge,'  'sources,  which  at  every  onward  step  proclaim,  in  the  lan- 
guage of  the  sublime  Italian  poet, 

“ La  gloria  di  Colui  che  tutto  muove 
Per  l’universo  penetra  e risplende.” 
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A. 

Description  of  some  characteristic  Palaeozoic  Corals  of  Russia.  Uy  W.  Lonsdale,  F.G.S. 

Syringopora  parallela,  Fischer. 

1 UBES  slender,  nearly  parallel,  closely  fasciculated,  rarely  branched ; outer  surface  rugose,  inner  furrowed 
longitudinally ; furrows  exceeding  twelve;  connecting  processes  very  short,  unequally  disposed  ; internal, 
funnel-shaped  plates  very  irregular ; medial  pipe  variable  in  position  and  form ; terminal  cup  deep  ; 
sides  furrowed ; intermediate  ridges  tubercled;  edge  smooth,  sharp. 

Harmodites  parallelus,  Fischer  de  Waldheim,  Oryctographie  du  Gouvernement  de  Moscou,  p.  161. 
pi.  37.  fig.  6.  (Carboniferous  limestone,  Miatchkova  near  Moscow.) 

The  specimen  assigned  to  this  species  agreed  with  M.  Fischer’s  excellent  figure,  and  with  his  descrip- 
tion in  all  respects,  except  that  the  enlargement  of  the  tubes  at  the  insertion  of  the  connecting  processes 
was  not  a constant  character.  It  agreed  likewise  very  nearly  with  Goldfuss’s  figure  of  Syring.  reticulata 
(Petref.  pi.  25.  fig.  8.  p,  76),  an  Olne  fossil,  which  is  stated  by  M.  Fischer  to  occur  also  in  the  neigh- 
bourhood of  Moscow ; and  is  considered  by  him  to  differ  from  Syring.  parallela  only  in  wanting  the 
enlargements  of  the  tubes  (Oryc.,  p.  161).  The  author  of  these  Notes  not  having  been  able  to  compare 
the  Russian  specimen,  under  consideration,  with  one  from  Olne,  or  with  the  fossils  from  other  localities 
assigned  to  Syring.  reticulata  by  numerous  authorities,  it  has  been  deemed  advisable  not  to  give  that 
specific  name  as  a synonym. 

The  fine  specimen  of  Syring.  parallela  which  was  examined,  was  about  three  inches  in  height,  and  width, 
and  one  and  a half  in  thickness.  The  tubes  in  their  vertical  range  probably  equalled  that  of  the  mass  of 
the  coral,  though  their  diameter  seldom  exceeded  a line.  They  diverged  slightly  from  the  base  upwards, 
but  were  individually  so  nearly  straight,  that  the  adjacent  tubes  might  be  regarded  as  parallel.  The  inter- 
spaces were  very  small.  The  outer  wall  was  seldom  well-exhibited,  but  it  possessed  considerable  relative 
thickness ; and  the  portions  best  preserved  displayed  clearly  a very  minutely  porous  structure,  somewhat 
similar  to  that  of  Tubipora  musica.  The  longitudinal  furrows,  first  noticed  in  a published  account  of  the 
genus,  it  is  believed,  by  M.  de  Blainville  (Man.  d’Actinol.  p.  354),  were,  as  in  other  species,  not  often  to 
be  detected.  Their  exact  number  was  not  ascertained,  but  it  exceeded  twelve,  a determination  neverthe- 
less of  interest,  in  an  attempt  to  assign  a systematic  position  to  the  genus,  and  sufficient,  it  is  conceived, 
to  remove  Syringopora  from  the  families  Tubiporina  or  Halcyonina.  Where  best  displayed,  the  furrows 
were  rather  less  in  breadth  than  the  dividing  ridges ; and  the  latter  were  so  prominently  tubercled,  as  to 
give  to  perfect  casts  of  the  former  a similar  aspect.  I he  funnel-shaped  plates  had  generally  an  oblique 
upper  edge,  and  were  extremely  irregular  in  position  as  well  as  curvature,  and  apparently  seldom  ranged 
singly  around  the  tube  at  their  superior  extremity.  The  medial  pipe,  when  it  could  be  detected,  was 
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commonly  excentric,  and  its  range  was  occasionally  marked  by  an  earthy  ferruginous  stain.  Nothing 
was  noticed  respecting  the  transverse  processes,  except  that  the  pipe  by  which  they  were  permeated  re- 
sembled the  one  in  the  tubes,  and  was  connected  with  it.  Only  the  half  of  a terminal  cup  was  observed, 
but  its  sharp  edge  and  furrowed  as  well  as  tubercled  ribs  were  excellently  shown ; the  bottom  was  formed 
of  a portion  of  a curved  plate,  moulded  against  the  ribbed  side. 

No  changes  incident  upon  age  were  observed,  the  walls  at  the  upper  extremity  of  the  tubes  varying  as 
much  in  thickness  as  at  the  lower ; and  there  was  not  the  least  sign  of  external  additions,  by  means  of 
a mantle,  the  parallel  tubes  though  occasionally  almost  in  contact,  for  some  distance,  being  yet  uncon- 
nected by  any  layer  of  animal  origin. 

In  its  general  characters  Syringopora  presents  so  many  affinities  to  Tubipora,  that  the  earlier  describers 
of  the  fossils  belonging  to  it,  wfere  justified  in  placing  them  in  that  genus.  This  agreement  has  been 
more  recently  dwelt  upon  by  Fischer,  and  alluded  to  by  Prof.  Goldfuss  in  making  his  separation,  as  well 
as  by  M.  de  Blainville  and  Dr.  Milne  Edwards  (Lamarck,  2nd  edit.  vol.  ii.  p.  327);  but  it  is  inferred, 
from  the  characters  already  noticed,  that  Syringopora  should  be  assigned  to  that  division  of  Ehrenberg’s 
Zoocorallia  which  includes  genera  having  more  than  eight  tentacules  or  lamellae,  and  provided  with  an 
internal  stony  structure ; and  in  which  that  authority  has  placed  the  true  Turbinoliae. 

Localities  and  Formations . — Perimishel,  south  of  Kaluga ; Vitegra,  Ilinsk  on  the  Tchussovaya : Car- 
boniferous limestone.  Odoyef  near  Lichvin  : Upper  Devonian  ? 

The  latter  specimen,  two  and  a half  inches  in  breadth,  two  in  width,  and  one  in  height,  consisted  of 
closely  aggregated  tubes,  which  presented  no  perceptible  differences  from  those  of  the  carboniferous  fossil ; 
but  they  diverged  much  more  rapidly,  and  though  parallel  in  some  portions  of  the  specimen,  they  exhibited 
great  irregularities  of  growth,  due  apparently  to  external  disturbing  causes. 

Syringopora  dislans. 

Tubes  not  closely  fasciculated,  slightly  bent ; branches  few ; connecting  processes  distant ; funnel-shaped 
plates  irregular  ; medial  pipe  generally  excentric. 

Harmodites  distans,  Fischer  de  Waldheim,  Oryct.  de  Moscou,  p.  161.  pi.  37.  figs.  1,  2.  (Arkhangelsky, 
ten  versts  from  Moscow  in  alluvial  marly  sand.) 

M.  Fischer  considers  the  Russian  coral  to  be  identical  with  Goldfuss’s  Syring.  ramulosa  from  Olne 
(Petref.  pi.  25.  fig.  7.  p.  76),  but  as  the  author  of  these  Notes  did  not  possess,  in  this  case  also,  the 
means  of  comparing  specimens  from  the  different  localities,  it  was  considered  advisable  only  to  allude  to 
M.  Fischer’s  identification. 

The  small  fragment  of  Syring.  distans  which  was  examined,  agreed  generally  with  the  slight  though 
graphic  figures  in  the  ‘ Oryctographie  ’ ; but  it  bore  evident  marks  of  friction,  and  afforded  few  facilities  for 
ascertaining  satisfactorily  the  structural  details.  The  tubes  differed  from  those  of  Syring.  parallela  in 
their  greater  relative  dimensions,  the  average  diameter  being  one  and  a half  line,  and  in  the  strength  of 
the  outer  walls,  both  of  the  tubes  and  the  connecting  processes.  The  walls,  so  far  as  the  characters  could 
be  ascertained,  were  externally  smooth  or  very  slightly  traversed  by  lines  of  growth ; the  substance  of 
which  they  were  composed  exhibited  faintly  a microscopic,  reticulated  structure,  similar  to  that  noticed 
in  the  memoranda  on  Syring.  parallela ; and  the  cast  of  the  interior  indicated,  in  a few  cases,  the  former 
existence  of  slight  furrows.  The  disposition  of  the  internal  funnel-shaped  plates  was  extremely  irregular, 
as  well  as  the  range  of  the  medial  tube,  where  it  could  be  traced ; presenting  in  each  case  marked  dif- 
ferences from  the  uniformity  delineated  in  figure  7 b of  Syring.  ramulosa.  (Petref.  pi.  25.)  The 
broken  commencements  of  the  connecting  processes  gave  the  tubes  a very  knotty  aspect.  Their  cavities, 
at  the  points  of  issue,  were  more  or  less  occupied  by  curved  plates,  diverging  extensions  of  those  in  the 
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main  stems ; but  the  chief  part  of  the  process  appeared  to  be  traversed,  in  the  best-exposed  case,  by  a 
simple  pipe  of  considerable  dimensions. 

Locality  and  Formation. — Shidrova,  River  Vaga.  Drift  from  the  Carboniferous  limestone. 

Syringopora. — In  the  cabinet  of  M.  dc  Verneuil  is  a specimen  of  Syringopora,  resembling  in  its 
manner  of  growth  and  dimensions  the  preceding  species,  but  with  stronger  indications  of  internal 
furrows.  On  account  of  the  silicified  mode  of  mineralization,  its  characters  could  not  be  satisfactorily 
ascertained. 

Locality  and  Formation.  Ilinsk,  on  the  river  Tchussovaya,  west  of  the  Ural  Mountains.  Carboniferous 
limestone. 

Catenipora  labyrinthica,  Goldfuss. 

Goldfuss,  Petrefacta,  p 75.  pi.  25.  fig.  5. 

Halysites  labyrinthica,  Fischer  de  Waldheim,  Oryc.  Gouvern.  Moscou,  p.  164,  pi.  38.  figs.  1,  2,  4. 
M.  Fischer’s  specimens  were  obtained  from  detritus  in  the  neighbourhood  of  Moscow. 

In  conformity  with  the  suggestion  of  Dr.  Milne  Edwards,  this  genus  is  removed  from  the  systematic  posi- 
tions usually  assigned  to  it ; but  the  number  of  furrows  or  incipient  lamella:  being  clearly  12,  it  cannot 
be  regarded  as  an  " Alcyonien  ” (Lamarck,  2nd  edit.  ii.  p.  322),  and  is  therefore  placed  in  these  memo- 
randa next  to  Syringopora,  and  in  the  3rd  family  of  Ehrenberg’s  Zoocorallia. 

Localities  and  Formation. — Isle  of  Dago.  Upper  Silurian.  Top  of  Lower  Silurian,  at  Naissi,  in  Lithuania. 

CiMiTKTKs,  Fischer. 

So  greatly  do  the  corals  referrible  to  this  genus  resemble  Favosites  (Calamopora),  that  all  the  authori- 
ties, except  M.  Fischer,  by  whom  palaeozoic  species  have  been  described,  have  considered  them  as  belong- 
ing to  it.  M.  Fischer,  in  his  summary  of  characters,  observes,  that  Chmtetes  is  distinguished  from  Favo- 
sites (Calamopora)  by  the  absence  in  the  tubes  of  " diaphragms,”  or  transverse  laminse.  This  statement 
probably  originated  from  an  examination  of  specimens  of  Chat,  radians,  in  which  species  the  diaphragms 
are  often  very  widely  separated,  and  not  unfrequently  have  been  almost  altogether  removed  by  decompo- 
sition. In  this  respect,  therefore,  Ghsetetes  does  not  differ  from  Favosites ; but  it  differs  in  the  absence 
of  connecting  foramina,  as  well  as  in  other  essential  structural  characters.  (Oryctographie,  &c.,p.  159.) 

When  a specimen  of  Favosites,  retaining  in  part  the  substance  of  the  original  coral,  is  vertically  frac- 
tured, the  walls  of  the  adjacent  columns  separate  readily,  and  the  exposed  surfaces  are  clearly  shown  to 
present  the  outer  side  by  exhibiting  the  irregular  lines  of  growth,  and  by  the  total  absence  of  any 
attached  fractured  edges  of  diaphragms.  At  the  re-entering  angles  formed  by  the  meeting  of  the  planes 
of  two  adjacent  columns,  there  may  likewise  be  generally  traced  an  undisturbed  line  of  separation.  In 
those  cases  in  which  mineral  matter  has  wholly  replaced  the  original  substance  of  the  coral,  and  has  also 
been  moulded  on  its  structural  markings,  the  same  tendency  to  divide  along  the  outer  side  of  the  walls  is 
retained,  the  exposed  surfaces  equally  exhibiting  the  irregular  lines  of  growth  and  the  absence  of  frac- 
tured diaphragms.  Care,  however,  must  be  taken  in  those  species  which,  like  Favosites  alveolaris,  have 
the  connecting  foramina  on  the  angles,  to  detect  the  line  of  separation  along  that  junction,  as  the  struc- 
tural inequalities  are  there  often  great,  and  the  dividing  seams  in  consequence  concealed.  In  some  cases 
also,  an  apparently  perfect  blending  is  produced  by  a projecting  foramen  being  received  within  a corre- 
sponding opposite  cavity.  In  all  these  instances,  nevertheless,  the  exterior  sides  of  the  broad  planes  of 
the  columns  are  easily  parted,  and  their  true  nature  may  be  clearly  recognised. 

On  the  contrary,  in  Ghsetetes  the  walls  of  adjacent  columns  seem  to  be  inseparable,  or  formed  of  inti- 
mately united  laminae.  In  extensive  sections  of  Chat,  radians,  having  the  interior  of  the  tubes  but  slightlv 
coated  with  infiltered  matter,  not  a single  instance  wras  discovered  of  the  outer  side  of  a wall.  Many  flat, 
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vertical  planes  were  noticed,  as  well  as  re-entering  angles  formed  by  the  junction  of  two  walls,  situated 
obliquely  to  the  general  surface  of  the  specimen ; but  in  every  case  the  flat  plane  or  the  re-entering  angle 
could  be  traced  upwards  or  downwards  till  it  passed  within  the  area  of  a tube,  and  therefore  ascertained 
to  be  an  inner  portion  of  the  same  tube  exposed  by  fracture  ; or  if  this  could  not  be  effected,  a careful 
examination  of  the  edges  of  the  planes  never  failed  to  prove  that  they  were  rough,  and  that  the  uneven- 
ness was  due  to  the  remains  of  walls  which  had  projected  from  them,  and  had  constituted  inner  sides  of 
destroyed  columns.  In  other  specimens  of  the  same  species,  retaining  the  original  substance  of  the  coral 
but  having  the  tubes  filled  with  calcareous  spar,  not  a vestige  of  the  outer  surface  of  a wall  could  be  dis- 
covered; and  in  others,  again,  in  which  the  animal  structure  had  been  replaced  by  infiltered  matter, 
characters  analogous  to  those  of  Favosites  could  in  nowise  be  perceived. 

These  differences  are  believed  to  be  necessary  results  of  the  distinct  mode  by  which  additional  columns 
were  developed  in  each  genus. 

In  Favosites  the  additional  tubes  dependent  on  the  growth  of  the  polypes  originated,  so  far  as  the  author 
is  acquainted  with  the  genus,  either  in  gemmules  deposited  in  interspaces  or  developed  on  the  extreme 
margin  of  the  parent  polype.  In  either  instance  a perfect  individuality  immediately  took  place,  and  the 
young  animal,  which  rapidly  attained  considerable  lateral  dimensions,  constructed  its  tube  without  the 
area  of  the  parent  column,  building  up  the  walls  unassisted  by  its  neighbours.  In  almost  every  example 
the  sides  of  the  surrounding  tubes  are  impressed  by  those  of  the  interposed  tube,  indicating  that  the  whole 
grew  contemporaneously,  and  that  the  struggles  for  space  of  the  vigorous,  rapidly  expanding  young 
polype  interfered  with  the  outline  of  the  walls  of  the  full-grown  animal,  w'hich  necessarily  possessed,  on 
account  of  its  lateral  enlargement  having  ceased,  no  power  to  resist  such  encroachments.  From  the  mode 
of  development  having  been  thus  wholly  interstitial,  it  is  inferred,  that  the  exterior  surfaces  of  adjacent 
walls  must  naturally  and  easily  separate.  It  is  further  inferred,  that  the  polypes  at  the  superior  boundary 
of  the  coral  mass  had  no  common  connexion,  but  were  perfectly  circumscribed  and  separated. 

The  essential  manner  of  developing  additional  tubes  in  Chsetetes  was,  however,  by  a subdivision  within 
the  area  of  the  parent.  On  examining  transverse  sections  (pi.  A.,  fig.  9 a),  particularly  those  in  which  the 
coral  is  but  slightly  coated  with  infiltered  matter,  a plate  will  be  frequently  seen  projecting  from  one  or 
more  sides  : and  by  extending  the  research,  similar  laminae  will  be  found  to  range  quite  across,  effecting 
either  a simple  subdivision  into  two  areas,  or  a complex  one  into  three  or  even  four.  These  intersected 
spaces  are  easily  distinguished  by  the  plates  springing  from  sides  and  not  angles.  Again,  in  a vertical  sec- 
tion of  such  specimens,  thin,  interrupted  lamina;  will  be  readily  detected,  ranging  perpendicularly  within 
many  of  the  tubes.  They  are  not  usually  continuous  for  any  distance,  but  they  perfectly  agree  in  their 
nature  with  the  plates  just  noticed ; and  the  want  of  persistence  may  be  rightly  assigned  to  the  perishable 
tendency  of  the  coral.  Cases,  however,  were  observed  of  plates  which  extended  without  interruption,  and 
probably  from  their  first  development,  for  more  than  an  inch.  In  such  examples  the  walls  of  the  original 
tube  ranged  regularly  upwards,  but  with  a slight  divergence,  and  the  introduced  lamina,  at  first  not 
quite  medial,  gradually  assumed  that  position.  From  this  plan  of  producing  additional  tubes,  it  is  pre- 
sumed that  there  could  be  no  natural  tendency  in  the  component  structure  of  the  walls  to  divide  into 
two  plates,  as  in  Favosites  ; and,  further,  that  the  polypes  by  which  a mass  of  tubes  was  formed  had  a 
community  of  existence,  and  were  united  at  the  outer  boundary  of  the  coral  in  one  animal  layer. 

Based  on  these  imperfectly  explained  structures,  the  following  provisional  generic  characters  are 
proposed : — 

A polymorphous  polypidom  formed  of  tubes  closely  aggregated  and  traversed  by  diaphragms ; walls  inseparable; 
additional  tubes  produced  by  subdivisions  within  the  area  of  the  parent  tube,  or  by  extensions  of  the  polype  along  the 
rnargin  of  the  coral  mass. 
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To  suggest  grounds  for  specific  distinctions  in  fossil  corals  of  so  simple  a composition  is  extremely  diffi- 
cult, especially  when  characters  dependent  upon  the  limits  of  growth  have  not  been  ascertained.  So  far, 
however,  as  the  describer  s observations  have  extended,  the  distinctions  in  the  arrangement  of  the  dia- 
phragms afford  apparently  one  means  for  inferring  differential  structures ; those  variations  implying,  it 
is  presumed,  peculiarities  in  the  form  of  the  polypes.  In  the  remarks  upon  Chat,  radians  it  is  shown, 
that  the  diaphragms  are  distributed  in  concentric  or  parallel  bands,  and  often  at  considerable  distances, 
the  bands  being  composed  of  a single  series  of  plates,  or  of  a variable  number  of  closely-situated  lamina;, 
whilst  in  the  account  of  Chat.  Petropolitanus  it  is  explained,  that  the  diaphragms  are  irregularly  distri- 
buted over  the  whole  area  of  a vertical  section.  In  other  fossils  belonging  to  the  genus,  but  not  included 
in  this  notice,  distinct  peculiarities  were  observed.  It  is  further  suggested,  that  the  characters  exhibited 
by  well-preserved  terminal  edges  of  the  tubes  might  afford  some  aid  in  specific  determinations ; a protected 
surface  of  Chat,  radians,  which  presented  probably  a periodical  renewal  of  growth,  having  the  edges  sur- 
mounted by  a series  of  very  prominent  tubercles. 

The  above  remarks  are  not  offered  with  the  idea,  that  the  characters  alluded  to  could  constitute  alone 
specific  distinctions  ; but  they  are  advanced  with  the  hope,  that  they  may  assist  in  discovering  essential 
structures. 

Figure  9 a in  the  Plate  A.,  illustrative  of  the  corals,  exhibits  the  sub-divisional  lamina;  mentioned  in 
the  remarks  on  the  mode  of  producing  additional  tubes  within  the  area  of  pre-existing. 

Cluetetes  radians,  Fischer. 

Mass  elliptical  or  semi-globose ; tubes  divergent,  polygonal ; diaphragms  in  parallel  bands  variously  composed ; 
superior  edges  of  tubes  generally  even,  sometimes  tuberculated.  (Plate  A.,  fig.  9.) 

Cheetetes  radians,  Fischer,  Oryc.  dc  Moscou,  p.  160.  pi.  36.  f.  6.  (Miatchkova) ; Milne  Edwards,  2nd 
edit.  Lamarck,  Anim.  sans  Vert.,  ii.  p.  459. 

This  fine  and  apparently  abundant  coral  is  believed  to  differ  from  the  carboniferous  limestone  fossils  of 
England,  referrible  to  the  same  genus.  One  of  the  specimens  examined  in  preparing  these  memoranda, 
was  a portion  of  an  irregularly  elliptical  mass,  those  measurements  which  might  be  termed  the  semi-axis 
major,  or  greatest  altitude,  and  the  semi-axis  minor  being  respectively  four  and  two  and  a half  inches 
(fig.  9.).  The  tubes  diverged  rapidly  in  the  direction  of  the  latter  line,  but  the  curvature  gradually 
decreased  as  they  assumed  an  upward  range,  disappearing  in  the  greater  axis.  The  exterior  of  the  spe- 
cimen presented  considerable  evenness  of  surface,  but  a variable  amount  of  curvature.  The  diameter  of 
the  tubes  was  about  one-third  of  a line,  but  the  length  in  some  cases  appeared  to  be  equal  to  the  altitude 
of  the  specimen. 

Perfect  terminations  to  the  tubes,  or  such  as  might  be  assumed  to  be  perfect,  were  not  noticed,  the  edges 
being  either  fractured  and  worn  or  in  a state  of  development,  presenting  boldly-serrated  or  tuberculated 
margins.  The  mouths  were  more  or  less  occupied  by  calcareous  spar,  according  to  the  amount  of  infil- 
tered  matter  ; in  some  cases  they  were  also  partially  or  wholly  crossed  by  the  transverse  laminae. 

The  bands  of  diaphragms  ranged  nearly  parallel  to  each  other  and  to  the  surface  of  the  specimens. 
The  distance  between  them  was  generally  from  one  and  a half  to  two  lines,  and  in  some  cases  no  distinct 
band  could  be  detected  in  an  interval  of  four  lines,  hut  near  the  surface  the  distance  did  not  exceed  one 
line.  In  all  cases,  however,  whether  the  bands  were  composed  of  a single  series  of  plates  forming  a con- 
tinuous arched  line,  or  of  many  plates  more  or  less  closely  disposed,  and  attaining,  it  is  believed,  in  some 
rare  instances  nearly  half  an  inch  in  thickness,  there  were  well-defined,  relatively  broad  intervals,  in 
which  it  was  rare  to  detect  even  a single  isolated  plate.  The  broadest  bands  which  were  noticed,  were 
situated  at  the  base  of  one  specimen  and  near  the  circumference  of  another. 


596 


APPENDIX  A. 


(LONSDALE  ON  CORALS.) 


The  mode  of  developing  tubes  within  the  area  of  others  was  exhibited  in  every  transverse  and  vertical 
section  (fig.  9 a),  but  no  satisfactory  information  was  obtained,  whereby  their  commencement  could  be  con- 
nected with  the  production  of  the  diaphragms,  or  separated  from  it.  The  polygonal  form  in  these  additional 
tubes  was  apparently  produced  by  the  gradual  deposition  of  matter  at  the  angles  formed  by  the  divisional 
plates  with  the  walls  from  which  they  issued.  In  some  few  instances,  a round  pore,  varying  in  diameter 
in  different  cases,  was  noticed  in  a thickened  interval ; and  it  was  considered  to  present  a rudimentary 
state  of  an  interspacetial  tube,  developed  by  an  extension  of  the  membrane  connecting  the  polype  mass. 

Localities  and  Formation. — Kaluga,  and  Vitegra,  Borovitchi  near  Valdai.  Carboniferous  limestone. 

Chatetes  dilatatus,  Fischer. 

Incrusting  ; lubes  polygonal,  small,  short,  vertical  or  inclined ; diaphragms  not  numerous ; superior  termina- 
tion of  tubes  even,  or  tuberculated  at  the  angles,  and  granulated  on  the  edges. 

Chatetes  dilatatus,  Fischer  de  Waldheim,  Oryc.  do  Moscou,  p.  160.  tab.  36.  fig.  2.  (Miatchkova). 

The  coral  believed  to  belong  to  this  species,  agreeing  perfectly  with  M.  Fischer’s  description,  en- 
crusted a specimen  of  Chat,  radians.  It  occupied  a surface  about  two  inches  in  width  and  one  in  breadth  ; 
but  its  greatest  altitude  did  not  exceed  a quarter  of  an  inch.  It  was  distinguished  from  the  species  on 
which  it  rested,  by  the  relative  fineness  of  the  tubes,  the  diameter  being  about  one-fourth  of  a line  ; and 
by  their  generally  unconformable  position,  particularly  in  the  lower  portion.  The  diaphragms,  so  far  as 
they  could  be  ascertained,  were  irregularly  distributed  in  this  specimen ; but  in  another  lossil,  from 
Miatchkova,  considered  to  belong  to  the  species,  they  were  very  numerous ; and  the  membrane,  men- 
tioned by  M.  Fischer  as  surrounding  the  mouth,  appeared  to  be  an  imperfect  development  of  diaphragms. 
In  a sheltered  position,  a few  preserved  terminations  exhibited  a bold  tubercle  at  the  angles,  and  a series 
of  finer  points  along  the  edges ; but  no  weight,  as  a specific  distinction,  is  placed  upon  this  character. 
Divisional  plates  connected  with  the  production  of  additional  tubes  were  noticed. 

Localities  and  Formation. — Borovitchi ; Miatchkova.  Carboniferous  limestone. 

Chatetes  Petropolitanus. 

Globular,  hemispherical  or  inversely  conical ; tubes  polygonal,  irregularly  arranged ; diaphragms  not  in  bands 
but  unequally  distributed  throughout  the  tubes.  (Plate  A.,  fig.  10.) 

Favosites  Petropolitana,  Pander,  Beitriige  zur  Geognosie  des  Russischen  Reiches,  p.  100-105.  tab.  1. 
figs.  6,  7,  8,  9,  10  a,  10  A,  11.  1830. 

Calamopora  fibrosa,  Eichwald,  Systhme  Silurien  de  l’Esthonie,  p.  209.  1840. 

A careful  examination  of  specimens  agreeing  with  M.  Pander’s  figures  and  general  remarks,  led  to  the 
inference,  that  they  possessed  all  the  essential  generic  characters  of  Chsetetes. 

M.  Pander  considers  the  globular,  hemispherical  and  conical  specimens  described  by  him,  as  varieties 
of  one  species ; and,  it  is  believed,  that  the  differences  which  may  be  noticed  internally,  depend  on  the 
conditions  under  which  the  polypidom  was  developed.  In  a well-preserved  hemispherical  specimen, 
two  inches  in  diameter  and  nine  lines  in  the  thickest  part,  the  tubes  did  not  radiate  suddenly  from  the 
centre,  but  the  lateral  increase  had  been  produced  by  the  successive  addition  of  marginal  tubes,  which 
sprung  from  the  base,  and  slightly  inclined  outwards.  The  concave  under-surface  of  the  same  specimen 
exhibited,  besides  concentric  irregularities,  the  oblique  lower  terminations  of  the  tubes  arranged  in  a manner 
which  resembled  radiating  lines.  In  a conical  specimen  one  and  a quarter  inch  in  height,  and  an  inch 
in  diameter  at  the  upper  (broad)  extremity,  the  increase  in  width  had  also  resulted  from  a similar  mode 
of  production  ; but  all  the  tubes  necessarily  raDged  vertically,  and  the  conical  surface  exhibited  also  circu- 
lar irregularities,  as  well  as  terminations  of  the  tubes,  though  less  distinctly  in  that  specimen  than  in 
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another  of  the  same  form.  A mass  of  a nearly  globular  shape,  two  and  a half  inches  in  one  diameter, 
and  three  in  the  other,  had  the  surface  almost  wholly  weathered,  and  therefore  exhibited  no  clear  cha- 
racters ; but  internally,  the  arrangement  of  the  tubes  agreed  with  that  of  the  hemispherical  specimen. 

The  original  walls  of  the  coral  were,  apparently,  almost  membranous,  and  liable  under  some  conditions 
to  irregular  contractions,  as  well  as  considerable  deviations  in  the  line  of  growth ; but  in  the  large, 
globular  mass,  such  inequalities  were  far  less  conspicuous. 

J he  diaphragms,  exposed  in  vertical  sections,  of  all  the  varieties  of  form,  were  distributed  over  the 
whole  surface,  and  without  the  least  indication  of  grouping  in  bands.  In  the  hemispherical  (pi.  A.,  fig.  10) 
and  conical  specimens,  which  exhibited  considerable  irregularities  in  growth,  the  disposition  of  the  dia- 
phragms was  very  unequal ; while  in  the  large  globular  mass,  a portion  of  which  is  represented  by  fig.  10  a, 
the  "plates,  without  observing  any  definite  order,  were  uniformly  distributed.  In  some  portions,  however,’ 
of  the  other  varieties  the  number  of  plates  corresponded ; and  the  differences  displayed,  may,  it  is  be- 
lieved, be  rightly  assigned  to  circumstances  which  affected  the  mode  of  growth  or  production  of  the 
polypes,  and  consequently  modified  the  distribution  of  the  diaphragms. 

With  respect  to  the  development  of  additional  tubes  within  the  area  of  those  which  pre-existed,  it  may 
be  stated,  that  divisional  laminte  were  noticed  m transparent,  vertical  slices  of  the  hemispherical  and  glo- 
bose varieties,  though  less  distinctly  in  the  latter  than  the  former:  and  that  while,  in  a similar  section  of 
the  conical  specimen,  they  were  not  satisfactorily  detected,  a transverse  slice  exhibited  clearly  divisional 
laminae,  ranging  from  opposite  planes.  The  whole  of  these  specimens,  moreover,  proved  clearly  the 
powers  which  the  polype  mass  possessed  of  extending  laterally  and  producing  marginal  tubes. 

Chcetetes  Petropolitams  having  been  considered  identical  with  Favosites  ( Chatetes ) fibrosa,  var.  globosa, 
of  the  Eifel,  it  is  necessary  to  observe,  that  in  vertical  sections  of  a specimen  of  the  latter  fossil,  which 
belonged  to  M.  de  Verneuil’s  cabinet,  perpendicular,  divisional  lamina;  within  the  tubes  were  noticed,  also 
fragments  of  the  original  coral,  exhibiting  only  interior  surface- walls,  similar  to  those  of  Chat,  radians ; 
and  it  was  therefore  inferred  that  the  fossil  ought  to  be  removed  from  the  genus  Favosites.  As  regards 
the  species,  it  may  be  stated,  that  the  diaphragms  were  uniformly  rare,  without  any  signs  of  disturbed 
growth.  The  height  of  the  specimen  was  seven  lines. 

Chat.  Petropolitams  is  believed  to  be  identical  with  a globose  tubular  coral  which  occurs  in  the  Lower 
Silurian  beds  of  Christiania  Bay,  Norway. 

Localities  and  Formation — Nikolsk  to  Petropavlosk,  on  the  river  Volkof;  banks  of  the  Siass  river; 
ravines  of  Pulkovka  and  Popovka,  south  of  St.  Petersburgh ; plateau  of  Czarskoe-celo ; sea  cliffs  from 
Narva  to  Reval.  Lower  Silurian. 


Lithodendron. 

The  Lithodendra  of  English  fossil  zoologists  differ  materially  in  structure  from  the  corals  typical  of  the 
subdivisions  of  the  genus,  as  originally  proposed  by  Scliweigger  (Beobachtungen,  Syst.  tab.  VI.).  As 
however  those  corals  have  been  referred  by  approved  authorities  to  other  established  genera,  leaving 
Schweigger’s  Lithodendron  without  a representative,  and  as  the  continental  systematic  zoologists  who 
have  adopted  the  genus,  more  or  less  in  conformity  with  the  original  proposer’s  views,  have  also  included 
in  it  corals  of  great  diversity  of  characters,  it  has  been  deemed  correct  in  retaining  the  generic  name 
long  applied  by  British  geologists  to  peculiar  mountain  limestone  polyparia,  to  adopt  Prof.  J.  Phillips’s 
characters,  though  they  differ  completely  from  those  of  Scliweigger. 

Mr.  Phillips’s  generic  characters  are,  “cells  concave  with  a prominent  central  umbo  or  axis ; lamella' 
generally  twisted  or  extinct  near  the  centre.”  Geol.  Yorshire,  part  ii.  p.  202.  1836. 
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To  this  summary  may  be  added  the  notice,  that  the  coral  is  branched,  the  branches  springing  from 
germs  developed  on  the  side  of  the  parent  stem  and  never  resulting  from  a subdivision  of  the  polype ; 
that  each  stem  and  branch  is  traversed  through  its  whole  length  by  a single  lamelliferous  tube ; that  the 
exterior  of  the  coral  was  not  thickened  by  a permanently  investing  mantle,  adjacent  surfaces  only  being 
partially  united  by  the  extension  of  a limited  mantle ; and  that  the  lamellse  are  simple,  but  bi-plated  and 
numerous. 

By  these  characters  and  the  internal  structure,  Lithodendron  may  be  easily  distinguished  from  (1) 
Oculina,  (2)  Den drophy Ilia,  (3)  Caryophyllia  and  (4)  Cladocora.  From  the  first  by  the  continuous, 
central,  lamelliferous  tube ; from  the  first  and  second  by  the  absence  of  external  thickenings  arising  from 
a permanently  investing  mantle ; from  Caryophyllia,  as  restricted  by  Ehrenberg,  in  the  branches  not  re  - 
sulting from  a subdivision  of  the  polypes ; and  from  all  the  four  genera  by  the  peculiar  central  diaphragms, 
inclined  upwards  against  the  axis,  as  noticed  by  Prof.  Phillips  in  his  description  of  species,  and  represented 
in  his  illustrations  of  the  genus.  (Geol.  Yorks.,  part  ii.  pi.  2.  figs.  17,  18.) 

Lithodendron  costatum,  sp.  n. 

Stems  closely  clustered,  cylindrical,  strongly  ribbed;  lamella  simple,  variable  ; interspaces  crossed  by  arched 
and  inclined  plates ; central  diaphragms  sloped  upwards,  not  arched;  axis  spindle-shaped;  terminal 
cup  deep,  lamella  not  very  prominent,  unequal ; height  of  central  boss  less  than  depth  of  cup. 


Fig.  a.  represents  the  mode  of  branching,  and  of  the  occasional  union  of  branches  or  stems. 
Fig.  b.  Vertical  section  magnified,  to  exhibit  the  general  characters  of  the  interior. 


This  species  is  chiefly  distinguished  by  the  neat  longitudinal  ribs.  The  specimen  examined  was  about 
two  and  a half  inches  in  width  and  one  and  a half  in  breadth,  and  contained  parts  of  twenty-five  closely 
aggregated  stems.  The  height  of  the  largest  portion  did  not  exceed  three  quarters  of  an  inch,  and  its 
greatest  diameter  was  three  lines.  Only  two  lateral  shoots  were  noticed,  and  neither  of  them  was  in  a 
position  to  permit  the  mode  of  connexion  with  the  parent  stem  to  be  fully  ascertained.  The  more  favour- 
ably exposed  case  exhibited  transverse  sections  of  the  main  stem  and  of  the  lower  extremity  of  the  attached 
branch.  At  the  junction  there  was  no  clear  demarcation  between  the  two,  but  a white,  rather  excentric 
line  and  an  imperfect  blending  of  lamellse.  The  other  branch  (fig.  a),  which  was  fully  exposed,  as 
respected  position  and  mode  of  growth,  exhibited  from  its  divergence,  a diameter  equal  to  that  of  the 
main  stem.  A perfect  transverse  section  of  the  connecting  animal  secretion,  presented  a repetition  of  the 
structure  within  the  tube,  or  an  outer  extension,  from  each  surface,  of  the  lamellse,  with  intermediate 
plates,  and  at  the  junction  there  was  a strong  white  line. 

An  internal  vertical  section  (fig.  b)  not  quite  through  the  centre  displayed  at  the  opposite  edges  an 
irregular  band  of  inclined,  curved,  or  vesicular  plates,  bounded  on  each  side  by  an  unequal,  but  more 
solid  layer.  Within  these  bands,  intersections  of  vertical  lamellse  were  partially  exhibited,  but  the  greater 
portion  of  the  area  was  traversed  by  the  edges  of  up-turned  plates  or  diaphragms,  sometimes  single,  more 
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frequently  intermingled  with  subordinate  though  similar  lamina;.  A strong  white  line  ranging  not  quite 
through  the  centre,  and  against  which  the  up-turned  plates  abutted,  marked  the  position  of  the  axis.  In 
the  description  of  Lithodendron  concameratum,  some  further  details  respecting  the  internal  structure  of  the 
genus  will  be  found. 

Transverse  sections  of  the  stems  gave  very  variable  characters.  At  the  circumference  there  were 
generally  between  the  lamellae,  one  or  more  series  of  arched  laminae  intersections  of  the  plates,  men- 
tioned in  the  remarks  on  the  vertical  structure.  The  lamella-,  alternately  broad  and  narrow,  varied 
considerably  in  their  extension  ; and  the  central  area  was  likewise  very  unequal  in  dimensions,  as  well 
as  in  the  number  and  in  the  curvature  of  the  intersected  diaphragms.  The  spindle-shaped  axis  was  also 
not  uniformly  bold. 

Locality  and  Formation. — Perimishel,  south  of  Kaluga.  Carboniferous  limestone. 

Lithodendron  annulatum,  sp.  n. 

Stems  clustered,  cylindrical,  faintly  ribbed,  strongly  but  irregularly  annulated,  with  subordinate,  fine,  waved 
lines;  central  diaphragms  waved,  upward  inclination  not  great ; axis  oval.  (Plate  A.,  fig.  5.) 

Lithodendron  annulatum  attained  probably  considerable  dimensions,  though  the  largest  specimen  exa- 
mined had  an  altitude  of  only  three  inches,  the  diameter  of  the  tubes  being  almost  uniformly  five  lines. 
It  is  distinguished  from  other  species,  known  to  the  describer,  by  its  bold,  rounded,  but  unequal  annular 
ridges,  with  subordinate  fine  lines,  and  by  the  waved  contour  of  the  central  plates  (fig.  5 a).  The  only 
additional  point  of  structural  interest  observed  in  this  species  was  the  proof,  that  the  cementing  layer 
between  adjacent  stems  was  secreted  during  the  growth  of  the  coral — the  bold  annular  ridges  being 
in  some  cases  almost  confluent,  and  the  fine  lines  of  growth  being  distinctly  traceable  from  the  surface 
of  one  stem  across  the  connecting  layer  to  the  surface  of  the  next. 

Localities  and  Formation. — River  Issetz,  east  of  Ekaterinburg;  Ilinsk,  on  the  Tchussovaya.  Carboni- 
ferous limestone. 

Lithodendron  concameratum,  sp.  n. 

Stems  aggregated,  cylindrical,  slender,  faintly  ribbed,  very  rarely  branched,  occasionally  united;  lamella 
simple,  equal  in  breadth ; interstitial  plates  arched;  central  diaphragms  dome-shaped,  more  or  less  crossed 
by  vertical  lamina ; axis  compressed,  not  persistent,  formed  of  union  of  lamella ; walls  without  an  inter- 
nal vesicular  layer. 

This  curious  coral  differs  in  some  respects  from  the  ordinary  forms  of  Lithodendron,  yet  it  possesses 
all  the  essential  elements  of  the  genus.  It  is  distinguished  specifically  by  the  dome-shaped  diaphragms. 
The  specimen  examined,  was  three  inches  in  height  and  one  and  a half  in  breadth  and  depth  : it  consisted 
of  closely  aggregated  stems  which  had  a nearly  uniform  diameter  of  two  lines,  and  ranged  upwards  almost 
perpendicularly.  The  lateral  connexions,  so  far  as  they  could  be  ascertained,  were  few  and  of  limited 
extent.  Only  one  very  imperfect  fragment  of  a branch  or  side-shoot  was  observed. 

The  outer  wall,  as  exposed  in  vertical  and  transverse  sections,  was  thin  and  without  a trace  of  vesicular 
lining.  The  external  ribs  in  a few  protected  stems  were  distinct  and  round.  The  lamellae,  about  twenty 
in  number,  sprung  directly  from  the  inner  surface  of  the  wall,  and  were  simple  in  structure  and  uniform 
in  breadth  in  any  single  transverse  section,  but  their  characters  varied  according  to  the  nature  of  the 
section  and  the  state  of  preservation.  The  perfect  diaphragm  formed  a complete  dome  with  a slight 
spindle-shaped  opening  or  impression  in  the  centre.  A well-preserved  under  surface  was  surrounded 
by  a circle  of  narrow  lamellae  apparently  perfect,  as  the  edges  presented  an  almost  uniform,  arched 
outline ; between  these  lamellae  were  the  interstitial  commencements  of  the  diaphragms,  and  from  their 
edges  grooves  ranged  upwards  for  some  distance  towards  the  centre  of  the  dome,  but  there  was  not  the 
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slightest  trace  of  even  an  attenuated  extension  of  the  lamellae  in  the  grooves.  The  centre  of  the  dome 
was  a uniform  smooth  surface,  with  only  an  impression  of  the  apex  of  the  axis. 

The  superior  surface  of  the  diaphragms  had,  under  all  conditions,  near  its  circumference,  a series  of 
radii  of  variable  dimensions.  In  one  case,  which  exhibited  what  was  probably  a portion  of  the  upper  side 
of  an  inner  layer  of  the  diaphragm,  slightly  raised  lines  were  visible,  agreeing  in  position  with  the  fur- 
rows on  the  under  surface  of  the  dome,  and  the  centre  was  smooth  to  a similar  extent.  The  other  half 
of  the  same  diaphragm  had  a distinct  coating  independent  of  an  incrustation,  and  was  traversed  by  sharp 
ridges  which  ranged  to  the  very  centre.  In  other  cases  these  ridges  were  developed  into  prominent 
lamellae,  which  converged  boldly  from  the  inner  side  of  the  wall  and  terminating  centrally,  formed  a 
projecting  boss  or  the  axis.  Some  transverse  sections  exhibited  an  inner  circle,  in  consequence  of  the 
removal  of  the  middle  of  a diaphragm  and  the  exposing  of  subjacent  lamelke. 

Whether  the  intervals  between  two  successive  diaphragms  were  fully  intersected  by  lamelise-plates  was 
not  satisfactorily  ascertained,  as  in  the  majority  of  vertical  sections,  which  exposed  the  interior  of  the 
stems,  the  structure  had  been  very  partially  preserved.  In  one  instance,  however,  a series  of  successive 
intervals  so  far  retained  their  original  characters  as  to  lead  to  the  inference,  that  the  lamella-plates  wholly 
intersected  those  chambers  with  the  exception  of  a relatively  large  aperture  near  the  apex.  This  inference 
would  apparently  accord  with  the  previously  noticed  smooth  or  unfurrowed  surface  of  the  central  portion 
of  the  under  side  of  the  diaphragm. 

The  axis  exhibited  very  variable  characters,  but  these  differences  were  also  chiefly  due  to  the  degree  of 
preservation  either  of  it  or  of  the  surrounding  lamina.  Being  essentially  composed  of  a union  of  the  latter 
(developed  upwards  to  the  under  surface  of  the  diaphragm),  its  distinctness  or  prominence,  in  a transverse 
section,  depended  on  the  fracture  or  the  amount  to  which  it  had  been  separated  by  weathering  from  the 
environing  plates.  In  some  cases  it  displayed  a conical  boss,  in  others  it  was  apparently  wanting.  In 
vertical  sections  it  exhibited,  where  preserved,  a compressed  body  ranging  between  the  successive  dia- 
phragms and  surrounded  by  fractured  edges  of  lamellae,  sometimes  almost  inconspicuous,  but  sometimes 
extending  outwards  like  the  ornamental  sculpturing  of  a pinnacle.  It  is  inferred  that  the  axis  never 
penetrated  the  diaphragm,  on  account  of  the  mode  of  production  and  the  perfect  dome-plate,  before 
noticed,  being  only  indented  in  the  centre. 

Locality  and  Formation. — River  Oceter,  Government  of  Tula.  Carboniferous  limestone. 

Lithodendron  fasciculatum,  J.  Phillips. 

Stems  cylindrical,  nearly  smooth,  often  united  laterally ; lamella  simple,  alternately  broad  and  narrow ; central 
diaphragms  highly  inclined,  curved ; axis  spindle-shaped ; walls  with  an  internal  vesicular  layer. 

Lithodendron  fasciculatum,  Phillips,  Geol.  Yorkshire,  part  ii.  p.  202.  plate  2.  figs.  16,  17. 

Madrepora,  Parkinson,  Organic  Remains,  ii.  p.  51.  plate  6.  fig.  8. 

It  was  deemed  advisable  not  to  quote  the  other  authorities  who  have  noticed  this  species,  more  than 
one  coral  being  probably  described  under  the  same  name. 

The  Russian  fossil  assigned  to  Lithod.  fasciculatum  differed  not  essentially  in  any  of  its  details  from 
specimens  obtained  at  Bristol,  and  identical  with  Parkinson’s  figure  quoted  by  Prof.  Phillips. 

Locality  and  Formation. — River  Tchussovaya,  west  flank  of  Ural  Mountains.  Carboniferous  limestone. 

Cladocora  ? sarmentosa,  sp.  n. 

Stems  cylindrical,  slender,  fasciculated ; lamella  simple,  alternately  broad  and  very  narrow  , interstitial 
plates  very  irregular ; centre  no  axis,  but  blending  oflamellce;  external  wall  thin,  fine  transverse  ridges. 

This  coral  resembled  externally  and  in  mode  of  growth  the  Lithodendra  of  the  carboniferous  limestone, 
but  it  had  no  axis  or  upturned  central  diaphragms,  nor  were  the  adjacent  stems  in  any  way  united.  In 
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the  simplicity  of  the  internal  structure,  which  admitted  of  no  subdivisions  into  areas,  there  was  an  agree- 
ment with  the  Cladocora  of  Ehrenberg  (e.  g.  Clad.  lavigata,  Madrepora  flexuosa,  Solander  and  Ellis, 
plate  31.  figs.  5,  6),  also  in  the  total  absence  of  external  thickenings  as  well  as  lateral  junctions- 
there  were,  moreover,  no  signs  of  regular  bifurcations  of  the  stems  ; but  as  the  true  mode  of  production 
of  the  lateral  branches  was  not  ascertained,  it  was  considered  correct  to  mark  the  generic  determination 
as  doubtful. 

Several  fragments  of  this  coral  were  examined,  but  they  appeared  to  be,  for  the  greater  part,  portions 
of  one  mass.  The  height  and  width  of  the  principal  specimen  were  about  two  inches.  The  stems,  which 
were  separated  by  slight  intervals,  were  nearly  cylindrical,  slightly  flexuose,  and  had  an  almost  uniform 
diameter  of  two  lines. 

The  outer  wall  was  exceedingly  thin,  and  apparently  had  no  decided  vesicular  lining.  Externally  it 
was  traversed  by  close,  fine,  annular  ridges  and  stronger  irregularities  of  growth,  and  partially  decom- 
posed surfaces  exhibited  faint  indications  of  vertical  ribs.  The  lamellae,  which  sprung  directly  from  the 
inner  surface  of  the  wall,  were  about  thirty  in  number,  and  were  alternately  broad  and  very  narrow,  the 
former  ranging  with  slight  flexures  to  the  centre.  They  appeared  to  have  been  simple  in  structure,  but 
liable  to  fracture  and  decomposition,  presenting  in  many  cases  considerable  irregularities  and  occasionally 
indistinctness  of  outline.  1 he  interstitial  plates  displayed,  in  the  best  transverse  sections,  a series  of  fine 
arched  lines,  parallel  to  the  wall  and  at  a short  distance  from  it ; other  similar  curves,  but  not  forming  a 
regular  series,  also  appeared  nearer  the  centre.  In  vertical  sections  the  plates  exhibited  fine  straight 
lines,  though  without  any  great  uniformity  of  arrangement : they  had  evidently  been  very  liable  likewise 
to  fracture  and  decomposition. 

The  centre  had  no  distinct  axis,  consisting  merely  of  a union  of  the  broader  lamellae  with  occasionally 
an  additional  plate,  as  if  a lamella  had  divided. 

Only  one  very  unsatisfactory  instance  of  the  base  of  a lateral  stem  was  noticed. 

Locality  and  Formation. — Kamensk,  east  of  Ekaterinburg.  Carboniferous  limestone. 

Columnaria  sulcata,  Goldfuss. 

Tubes  5—6  sided ; sides  generally  unequal;  lamella;  alternately  broad  and  narrow , sometimes  straight  and 
simple,  sometimes  irregularly  curved  and  fasciculated,  united  in  pairs  at  the  periphery  by  curvatures; 
interspaces , numerous  connecting  plates ; centre,  union  of  broader  lamella,  no  axis  ; outer  wall  unwea- 
thered, flat ; weathered,  crenulated ; terminal  cup  very  deep;  young  tubes  interpolated  laterally.  (Plate 
A.,  fig.  1.) 

Goldfuss,  Petrefacta,  p.  72.  tab.  24.  fig.  9.  (Bensberg)  ; De  Blainville,  Man.  d’Act.,  p.  351 ; Milne  Ed- 
wards, 2nd  edit.,  Lamarck,  Anim.  sans  Vert.,  tom.  ii.  p.  343. 

So  far  as  the  Russian  specimen  could  be  compared  with  Goldfuss’s  figures  and  description,  no  essential 
differences  were  noticed,  and  the  only  observed  variation  consisted  in  the  occasionally  irregular  range 
and  uniting  of  the  lamellae.  With  respect  to  Goldfuss’s  additional  remarks  on  the  species  (Petref.  Zu- 
satze,  p.  245),  and  his  identifying  it  with  Cyathophyllum  quadrigeminum,  it  will  perhaps  be  sufficient  to 
state,  that,  independent  of  internal  structure,  the  reproductive  process  of  Columnaria  is  distinct  from  that 
of  Cyathophyllum,  and  if  any  of  the  corals  figured  under  the  name  of  Cyathop.  quadrigeminum  (pi.  19 
fig.  la?)  exhibit  that  process,  they  should  be  separated  from  both  the  species  and  the  genus. 

The  grounds  for  considering  Lithostrotion  to  be  distinct  from  Columnaria,  with  which  it  has  been 
united  by  M.  de  Blainville  (Man.  d’Actinol.,  p.  350),  will  be  found  in  the  concluding  paragraph  of  the 
general  remarks  on  that  genus. 

The  Russian  specimen  which  was  examined,  formed  apparently  part  of  a hemispherical  mass.  It  was 
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about  three  inches  square  on  the  upper  surface,  and  one  and  a half  in  thickness  at  the  outer  edge,  the 
lower  surface  being  very  uneven.  The  columns  in  general  diverged  slightly.  Their  form  was  very 
irregular,  the  relative  dimensions  in  the  sides  of  even  the  fully-developed  being  often  extremely  unequal. 
The  diameter  of  the  more  regular,  which  had  attained  this  state,  averaged  two  and  a half  lines. 

In  an  endeavour  to  trace  the  mode  of  production  of  the  young  columns  and  their  progress  towards  ma- 
turity, it  is  necessary  to  premise,  that  no  instance  was  observed  in  the  series  of  exposed  transverse  sec- 
tions of  a line  indicating  a fissiparous  process,  or  of  such  an  irregularity  among  the  lamell®  as  would  arise 
from  the  development  of  germs.  The  earliest  signs  of  young  columns  existed  in  the  occurrence  of  small 
intervals,  irregular  in  form,  but  surrounded  by  facets  of  adjacent  columns  as  perfect  in  their  boundary  struc- 
ture as  were  the  facets  of  the  other  sides  adjacent  to  which  no  intervals  appeared  (fig.  1,1a).  The  outline 
of  these  spaces  was  generally  more  or  less  curved,  producing  convexities  in  the  planes  of  the  adjacent 
columns,  and  where  it  was  three-sided  it  resembled  a spherical  triangle.  This  character  is  conceived  to 
be  of  importance ; for  if  the  curvature  had  existed  uniformly  only  on  the  facet  of  one  of  the  older  columns, 
it  might  have  indicated  a fissiparous  separation  from  that  column.  It  is  believed,  however,  that  the 
curves  may  be  considered  to  have  resulted  from  the  struggles  of  the  young  polype  on  all  sides  for  room  ; 
and  that  it  was  therefore  called  into  existence  while  the  older  polypes  were  constructing  their  tubes,  and 
had  not  given  them  a sufficient  solidity  to  resist  the  outer  pressure. 

In  the  next  state  the  intervals  (which  apparently  arose  from  a decay  of  feebly-constructed  solid  parts) 
were  occupied  by  lamelliferous  tubes  (fig.  1,  1 a),  agreeing  perfectly  in  character  with  the  mature  columns, 
except  that  the  number  of  lamellae  was  much  smaller,  and  that  the  sides  were  considerably  curved.  Be- 
tween this  state  and  the  fully-developed  no  other  changes  necessarily  appeared  than  an  increase  in  the 
number  of  the  lamellae  and  a tendency  to  produce,  for  the  greater  part,  straight  walls. 

A perfect  vertical  exterior  of  the  columns  was  not  exposed,  but  in  transverse  sections  a nearly  even 
line  traversed  the  middle  of  the  comparatively  thick  opake  layer,  which  intervened  between  the  adjacent 
stellated  lamellae  (fig.  1 a)  ; proving  clearly,  that  the  walls  were  separable,  and  resulted  from  the  labours 
of  individual  polypes.  The  outer  characters  so  excellently  given  in  Prof.  Goldfuss’s  figures,  9 a to  9 c, 
plate  24.  (Petref.),  were  also  well  exhibited  in  weathered  or  decayed  portions,  and  clearly  shown  to  be 
due  to  the  removal  of  the  exterior  and  the  preservation  of  the  arched  union  of  pairs  of  the  lamellae. 

The  only  perfect  terminal  cups  which  were  preserved,  were  seated  below  the  surface  and  within  the 
specimen,  having  belonged  to  polypes  prematurely  killed,  and  overarched  by  the  lateral  extension  of  other 
columns.  They  were  deep  and  elliptical  in  outline  (figs.  1 b,  1 c),  and  totally  unlike  those  of  the  coral 
represented  in  plate  19,  fig.  1 a of  the  ‘ Petrefacta  Musei  Bonnensis.’  They  were  lined  by  regularly 
curved,  slightly  projecting  lamella;,  the  alternate  narrower  plates  descending  also  nearly  to  the  bottom. 
No  central  boss  was  exhibited. 

Locality  and  Formation. — Habsal,  near  Reval.  Lower  Silurian. 

Lituostrotion,  Lhwyd. 

This  name  was  originally  proposed  by  Lhwyd  (Ichnographia,  1699)  for  a coral  figured  in  the  23rd 
plate  of  his  work,  and  designated  “ Lithostrotion  sive  Basaltes  minimus  striatus  et  stellatus.  It  was 
apparently  first  adopted  as  a systematic  generic  appellation  by  Dr.  Fleming,  in  his  ‘ History  of  British 
Animals’  (p.  508,  1828);  and  it  has  been  subsequently  retained  by  other  authorities,  but  without  any 
great  precision,  respecting  essential  characters.  In  a notice  on  a genus  lor  which  the  designation  of 
Stylastreea  is  suggested,  will  be  found  reasons  for  concluding,  that  Lliwyd’s  fossil  ( Lithost . striatum  ? 
Brit.  Anim.  p.  508)  possesses  characters  so  perfectly  different  from  those  of  Dr.  Fleming’s  Lithost.  flori- 
forme,  as  to  render  the  establishment  of  a distinct  genus  necessary.  At  first  it  appeared  advisable  to 
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retain  Lhwyd’s  name  for  his  own  coral,  and  to  apply  the  new  one  to  Lithost.  floriforme  \ but  as  the 
former  fossil  is  little  known,  and  has  probably  been  mistaken,  in  some  cases,  for  other  fossils  of  similar 
general  aspect,  yet  very  different  structure,  and  as  Lithost.  floriforme  is  a well-known,  strongly  marked 
coral  and  excellently  figured  by  Martin  in  his  ‘ Petrificata  Derbiensia’  (pi.  4-3,  1809),  though  without  an 
available  name,  it  was  subsequently  deemed  correct  to  apply  the  new  term  to  the  obscure  fossil,  and  the 
old  term  to  the  one  which  was  well  known,  and  by  which  geologists  have  been  accustomed  to  desig- 
nate it. 

The  characters  by  which  it  is  proposed  to  distinguish  Lithostrotion  from  other  lamelliferous  Anthozoa 
are  the  following. 

A coral  composed  of  stems  generally  coadunated ; interior  of  stems  separable  into  three  differently  con- 
structed areas  -,  1,  a central  axis ; 2,  an  inner  zone  composed  of  vertical  lamella ; 3,  an  outer  zone  formed 
partly  of  lamella  but  chiefly  of  variously  arched  or  vesicular  plates  : the  mode  of  reproduction  was  by  germs 
developed  within  the  area  of  the  parent  stem,  or  without  it  by  an  occasional  extension  of  the  polype. 

The  specific  characters  depend  upon  the  difference  in  the  structural  details  of  the  three  areas. 

By  the  above  descriptive  notice,  Lithostrotion,  it  is  presumed,  will  be  readily  distinguished  from  the 
uni-areal  and  non-proliferous  Columnaria,  to  which  it  has  been  united  by  some  authors ; from  the  bi-areal 
though  proliferous  Cyathophyllum ; and  from  the  uni-areal,  subdividing  polype,  Astrea,  with  both  of 
which  it  has  been  also  identified. 

Lithostrotion  emarciatum. 

Columns  irregularly  polygonal,  outer  surface  rarely  exposed,  inner  broadly  ribbed;  axis  elliptical,  detachable ; 
inner  zone  bounded  outwardly  by  arched  plates,  lamella  generally  of  equal  breadth ; outer  zone  very 
vesicular,  plates  broad  slightly  convex,  not  highly  inclined,  very  partially  traversed  by  extensions  of 
lamella ; terminal  cup  not  deep ; boss  slightly  prominent  surrounded  by  a depressed  area ; inner  zone 
nearly  flat,  lamella  distinct,  simple ; bund  of  outer  area  highly  inclined  towards  the  exterior  circum- 
ference, vesicular  plates  broad,  slightly  convex;. 


Fig.  a.  Transverse  section,  upper  surface. 

Fig.  b.  Transverse  section,  under  surface. 

Fig.  c.  Magnified  portion  of  under  surface  to  exhibit  the  characters  of  the  laniell*. 

Fig.  d.  Vertical  section,  magnified,  to  show  the  internal  structure  of  the  axis,  and  the  connexion  with  the  inner  zone. 

Fig.  e.  Vertical  section,  magnified,  to  exhibit  the  perpendicular  external  and  transverse  internal  characters  of  the  axis,  and  the  nature  of  the  inter- 
stitial plates  between  the  lamellae,  also  the  connexion  of  the.  inner  with  the  vesicular  or  outer  zone. 

Fig.  f.  An  immature  column  at  * within  the  area  of  the  parent  column : the  continuous  boundary  of  the  latter  may  be  easily  traced. 
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Astrea  emarciata,  Fischer,  Oryc.  Gouvern.  de  Moscou,  pi.  31.  fig.  5.  p.  154.  (Limestone  of  Tessovo.) 

One  of  the  specimens  from  which  the  preceding  characters  were  obtained,  had  on  a label,  affixed  to  it  in 
Russia,  “ Astrea  emarciata ,”  and  it  is  therefore  presumed  that  the  determination  must  be  correct,  though 
the  agreement  with  M.  Fischer’s  figure  was  not  perfect.  It  is  necessary  however  to  state,  that  the 
Russian  carboniferous  coral  cannot  be  considered  identical  with  the  original  Astrea  emarciata  from  the 
tertiary  strata  of  Grignon,  although  Lamarck’s  descriptive  notice  is  reprinted  in  the  * Oryctographie.’ 
(Anim.  sans  Vert.  2nd  edit.  ii.  p.  417.  No.  29.  Oryc.  p.  154.)  As  the  specific  name  appears  to  be  well- 
known  in  Russia,  it  is  nevertheless  deemed  correct  to  retain  it,  and  the  generic  being  altered,  it  is  trusted 
no  confusion  will  arise. 

Between  Lithost.  emarciatum  and  the  English  carboniferous  fossil  Lithost.  floriforme,  the  following  dif- 
ferences may  be  observed.  In  transverse  sections  of  the  Russian  coral,  parallel  to  the  upper  surface  (fig.  a), 
the  principal  vertical  lamellae  have  uniformly  a very  limited  range  in  the  outer  zone  ; whereas,  in  similar 
sections  of  the  British  species,  they  extend  almost  constantly  to  the  polygonal  periphery ; in  Lithost. 
emarciatum,  again,  secondary  or  intermediate  lamellae  are  nearly  wanting,  or  rudimentary,  but  in  Lithost. 
floriforme  they  are  well-developed,  alternating  in  the  outer  zone,  for  the  greater  part,  regularly  with  the 
primary  lamella?,  even  to  the  very  walls  of  the  columns.  Other  distinctions  consist  in  the  greater 
width  of  the  vesicular  plates  in  the  Russian  coral,  consequent  on  the  small  range  of  the  lamellae ; and  in 
the  number  of  truncated  edges  being  much  less,  on  account  of  the  plates  being  less  inclined. 

The  specimens  of  Lithost.  emarciatum  which  were  examined,  consisted  of  slightly  radiating  columns  of 
variable  dimensions,  and  apparently  not  separable  mechanically.  The  width  of  the  largest  mass  was  four 
and  a half  inches,  and  the  altitude  three  inches.  Another  specimen  presented  continuous  columns  three 
and  a half  inches  in  height,  with  a nearly  uniform  width  of  six  lines.  The  greatest  observed  diameter 
was  about  nine  lines.  Vertical  sections  of  many  contiguous  columns,  exhibited,  on  account  of  the  inter- 
stices between  the  laminae  of  the  original  coral  not  having  been  filled  with  mineral  matter,  very  irregular 
surfaces,  formed  for  the  greater  part  of  congeries  of  curved  plates,  belonging  to  the  outer  zone,  variously 
united  and  inclined  upwards  ; here  and  there  was  likewise  a flat,  vertical  surface,  ribbed  and  crossed  by 
edges  of  fractured  vesicular  plates,  presenting  the  inner  surface  of  a wall ; and  occasionally,  but  more 
rarely,  there  was  a reticulated  semi-cylindrical  indentation,  flanked  on  each  side  by  narrow  flat  perpen- 
dicular planes,  which  were  traversed  by  nearly  horizontal  lines,  the  whole  representing  different,  vertical 
sections  of  the  inner  zone ; in  some  cases  again  the  indentation  was  replaced  by  a convex  body  variously 
traversed  by  lines,  and  exhibited  an  axis  half  separated  from  the  surrounding  structures.  A transverse 
section  parallel  to  the  upper  surface  is  shown  in  figure  a,  and  to  the  under  surface  in  figure  b,  the  triple 
composition  of  the  column  being  perfectly  displayed  in  both. 

A few  remarks  must  be  offered  on  structural  details, 

(1.)  Transverse  sections  of  the  axis  presented  very  variable  characters,  but  the  composition  of  this 
central  area  consisted  of  vertical,  waved  plates  (fig.  d ),  which  converged,  more  or  less  regularly,  towards 
a medial  line  (fig.  e ),  and  were  united  by  highly  inclined  laminae  ; the  whole  being  encompassed  by  a thin 
wall,  and  forming  a persistent  elliptical  body.  No  very  satisfactory  proofs  were  obtained  of  any  connexion 
between  the  vertical  plates  and  the  lamellae  of  the  surrounding  zone ; but  some  of  the  attenuated  edges  of 
the  latter  abutted  against  the  wall,  as  well  as  nearly  all  the  inner  extremities  of  the  interstitial,  horizontal 
plates  (fig.  e).  The  general  characters  of  the  interior  of  the  axis,  and  the  mode  of  union  with  the  lamelli- 
ferous  zone,  are  given  in  figure  (d) ; and  the  reader  is  requested  to  compare  the  persistent  structure  with 
the  cone-in-cone,  or  non-persistent  composition  of  the  axis  of  Lithost.  mammillare  (fig.  b,  p.  606),  as  af- 
fording a valuable  example  of  the  assistance  which  this  portion  of  the  coral  may  yield  in  specific  determi- 
nations. A further  illustration  is  noticed  in  the  description  of  Lithost.  astroides  (fig.  b,  p.  607). 
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(2.)  The  lamellae  of  the  inner  zone  had,  apparently,  a continuous,  vertical  range  throughout  the  column. 
For  a short  distance  from  the  axis,  each  consisted  of  a single  plate  (figs,  b,  c),  and  then  swelling  out 
more  or  less  abruptly  divided  into  two  layers,  the  outer  pairs  of  which  were  united  at  the  circumference 
of  the  zone  by  curved  extensions.  In  some  few  instances,  very  narrow,  secondary  or  intermediate  la- 
mellae occurred,  formed  also  of  two  layers,  similarly  connected  to  the  proximate  broad  plates.  Without 
the  regular  limits  of  this  inner  zone,  fractured  surfaces  often  exhibited  curved  edges  between  partial 
lamellae,  both  being  intersections  of  the  component  parts  of  the  exterior  area  (figs,  a,  c).  The  interstitial 
laminae  of  the  inner  zone  (figs,  d,  e),  though  in  general  more  or  less  waved,  were,  for  the  greater  part, 
horizontally  arranged,  but  they  were  sometimes  highly  inclined,  and  the  variations  in  their  position  pro- 
duced a great  irregularity  of  character  in  transverse  fractures. 

(3.)  The  arched  or  vaulted  plates,  which  composed  the  outer  area,  sprung  from  the  lamelliferous  zone 
in  a somewhat,  similar  manner  to  the  acanthus  leaves  of  a Corinthian  capital ; but  they  were  variously 
united  and  reticulated  in  their  range  towards  the  periphery.  On  the  under  surface  (fig.  b)  they  were  more  or 
less  distinctly  traversed  by  faint  grooves  and  intermediate  slightly  convex  bands ; the  former  being  prolonged 
indications  of  the  fine  divisional  spaces  between  the  two  plates  of  the  lamellae ; and  the  latter,  of  the  arches 
by  which  the  opposite  plates  were  united.  The  upper  surface  (figs,  a,f ) of  these  bladder-like  or  vesicular 
laminae  was  almost  invariably  so  concealed  by  a coating  of  crystallized  carbonate  of  lime,  that  minor  struc- 
tural details  were  not  ascertainable.  The  vertically  discontinuous  lamellae,  by  which  they  were  more  or  less 
traversed,  were  curved  on  the  upper  or  free  edge,  resembling  segments  of  circles ; and  their  range  towards 
the  periphery  of  the  column  was  generally  very  limited,  though  in  some  few  instances  equal  to  the  whole 
breadth  of  the  area.  They  sprung,  apparently  with  rare  exceptions,  from  the  narrow  interval  between 
the  subdivided  plates  of  the  primary  lamellae  ; and  were  probably  connected  with  them,  vertical  sections 
of  the  inner  zone  exhibiting  only  outer  sides  of  the  plates,  crossed  by  fractured  edges  of  the  interstitial 
laminae. 

The  single  terminal  cup  which  was  examined,  was  seated  within  the  body  of  the  largest  specimen, 
and  completely  over-arched  by  the  growth  of  other  columns.  It  required  no  particular  observation. 

The  whole  of  the  lamellae  and  plates  forming  the  internal  structure  of  the  coral,  as  well  as  the  walls, 
were  apparently  imperforated. 

Cases  of  young  columns  springing  within  the  area  of  those  fully  developed,  were  sufficiently  numerous 
to  prove  the  essential  mode  of  reproduction,  and  an  illustrative  example  is  given  in  fig.  f,  at  the  part 
marked  with  an  asterisk.  English  specimens  of  Lithost.  floriforme,  which  permitted  polished  sections 
to  be  made,  exhibited  every  stage  of  development  from  the  germ  with  an  imperfect  boundary,  and 
scarcely  a trace  of  lamellae,  through  all  the  intermediate  gradations  to  the  perfect,  fully  constructed 
column  with  distinct  solid  walls.  The  germs  always  appeared  among  the  vesicular  plates  near  the  inner 
margin  of  the  parent  column,  but  not  in  immediate  connexion  with  the  wall,  and  the  rudimentary  lamellae, 
converging  from  an  imperfect  periphery,  could  not  be  referred,  even  in  part,  to  the  lamellae  of  the  old 
column.  This  statement  is  necessary  to  prevent  the  suspicion  that  the  young  columns  of  Lithostrotion 
were  produced  by  a subdivision  of  the  parent  polype,  as  in  the  true  Astreae  of  Ehrenberg. 

In  the  specimens  of  Lithost.  emarciatum,  examined  by  the  describer,  no  cases  were  observed  of  inter- 
polated columns,  produced  by  an  extension  of  the  germ-bearing  portion  of  the  polype,  over  an  interval 
arising  from  accident  or  irregular  growth  in  the  coral. 

Locality  and  Formation.— Borovitchi,  near  Valdai.  Carboniferous  limestone. 
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Lithostrotion  mammillare. 

Columns  irregularly  aggregated;  axis  cylindrical,  formed  of  twisted,  conical,  separable  plates;  inner 
zone  narrow ; outer  zone  broad,  arched  plates  highly  inclined,  wholly  traversed  on  the  upper  surface 
by  vertically  discontinuous  lamellte;  inner  surface  of  walls  strongly  ribbed ; terminal  star,  boss  pro- 
minent, spirally  twisted;  surrounding , depressed  area  deep,  lined  by  the  lamellae  of  the  inner  zone ; upper 
band  or  outer  zone  broad,  more  or  less  inclined,  crossed  by  numerous  lamellte ; boundary  between  the 
stars  projecting,  sharp,  crenulated. 


Fig.  a.  Terminal  perfect  surface,  natural  size. 

Fig.  b.  Vertical  section  exhibiting  the  peculiar  characters  of  the  axis,  natural  size. 


Astrea  mammillaris,  Fischer  de  Waldheim,  Oryc.  Gouvern.  de  Moscou,  p.  154.  pi.  31.  figs.  2,  3.  (Lime- 
stone of  Tessovo ; siliceous  nodules  near  Moscow.) 

This  species  is  distinguished  from  the  other  three,  described  in  these  memoranda,  by  the  peculiar  cha- 
racters of  the  cone-in-cone  plates  of  the  axis ; from  Lithost.  emarciatum,  it  differs  in  addition  to  that 
marked  structure  in  the  vaulted  plates  of  the  outer  zone  being  almost  wholly  traversed  by  lamelliferous 
laminae ; and  from  Lithost.  astroides,  by  the  great  amount,  in  that  species,  of  complicated  reticulations 
and  blendings  of  the  three  areas,  whereby  great  care  is  required  in  detecting  the  existence  of  each. 

The  only  specimen  examined  was  a siliceous  cast,  three  and  a half  inches  wide,  three  broad,  and  one 
and  a half  thick ; and  it  apparently  formed  pait  of  a circular  mass,  the  columns  radiating  rapidly  from 
the  thickest  side.  The  upper  surface  consisted  wholly  of  terminal  stars,  well-preserved,  but  irregularly 
grouped,  and  it  indicated  considerable  inequalities  of  growth  (fig.  a).  The  siliceous  mode  of  preservation 
did  not  permit  the  structural  details  to  he  fully  ascertained. 

(1.)  The  axis  (fig.  b)  sometimes  presented  in  fractured  surfaces,  a persistent  cylindrical  body,  similar 
to  that  of  Lithost.  emarciatum,  but  there  was  constantly  at  the  lower  extremity  a conical  indentation  as 
well  as  a total  absence  of  all  traces  of  a reticulated  structure.  These  hollows  were  exhibited  on  the 
under  surface  of  every  transversely  fractured  column,  and  presented  casts  of  conically-twisted  plate* 
which  appeared  to  be  easily  separated,  and  altogether  unconnected  vertically  by  intermediate  laminae. 

(2.)  The  narrow,  inner  zone  was  not  so  preserved,  that  its  characters  could  be  well  ascertained ; and 
there  were  indications  of  a much  greater  intermingling  of  its  component  parts  with  those  of  the  outer 
area,  than  in  Lithost.  emarciatum.  That  it  formed  in  the  original  condition  of  the  coral  a distinct  struc- 
tural division,  was  nevertheless  evident  from  smooth  semicylindrical  casts  on  the  inner  side  of  the  external 
zone  (fig.  b),  and  from  the  occurrence,  in  one  case,  of  a perfect  cylindrical  cavity  surrounding  the  axis 
The  lamellae  were  apparently  thin,  and  of  uniform  breadth  ; and  the  interstices  presented  casts  of  curved 
transverse  or  connecting  plates. 
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(3.)  The  vaulted  laminae  of  the  outer  area  generally  sprang  upwards  for  a short  distance  almost  verti- 
cally, and  then  curved  more  or  less  rapidly  towards  the  external  wall  (fig.  b ).  They  appeared  to  be,  in 
some  cases  at  least,  prolonged  expansions  of  the  interstitial  curved  plates  belonging  to  the  inner  zone. 
On  the  under  surface  they  exhibited  no  distinctive  characters  except  numerous  subdivisions  near  the  base, 
due  to  the  above-noticed  structural  connexions,  and  the  consequent  appearance  of  intersecting  edges  of 
lamella;.  On  the  upper  surface  they  were,  in  all  observed  cases,  traversed  by  slightly  projecting  lamellae- 
like ridges  of  unequal  strength. 

lhe  characters  of  the  terminal  cups  are  excellently  given  in  M.  Fischer’s  figure  3,  plate  31.  (Oryct.) 

No  decided  cases  of  gemmuliterous  reproductions  within  the  area  of  mature  columns  were  noticed ; 
but  there  were  several  instances  of  small  columns  projecting  irregularly  above  the  general  surface,  and  in 
positions  which  rendered  it  difficult  to  imagine,  that  in  a still  smaller  or  younger  state,  they  could  have 
been  included  within  the  area  of  the  adjacent  mature  columns.  Similar  developments  are  very  common 
in  English  specimens  of  Lithost.  floriforme,  and  in  the  remarks  on  the  Russian  coral  (p.  610)  believed  to 
belong  to  that  species,  a notice  will  be  found  of  an  irregular  cluster  of  small  columns  united  by  a layer 
representing  a membranous  expansion  of  the  polypes. 

Locality  and  Formation.— Priksha  (Valdai),  Government  of  Novogorod.  Carboniferous  limestone. 

Lithostrotion  astroides , sp.  n. 

Columns  irregularly  aggregated;  axis  not  separable,  no  boundary  wall,  formed  of  plates  conically  united;  inner 
zone  narrow ; lamella  alternately  broad  and  rudimentary,  united  at  the  periphery  by  arched  extensions  ; 
interstitial  plates  numerous,  horizontal,  connected  with  lamina;  composing  the  axis ; outer  zone  arched 
vesicular  plates  intersected  throughout  by  attenuated  lamella:;  walls  broadly  ribbed;  terminal  star,  boss 
prominent,  spirally  twisted,  connected  at  base  with  interstitial  plates ; surrounding  depression  traversed 
by  lamella  of  inner  zone;  upper  band  or  outer  area  more  or  less  inclined,  wholly  crossed  by  lamelliferous 
plates  with  numerous  small  convex  laminae. 


Fig.  a represents  a weathered  portion  of  the  coral,  natural  size. 

Fig.  b exhibits  part  of  the  interior  free  from  matrix,  natural  size. 

Fig.  c.  Magnified  portion  of  inner  zone  from  near  the  asterisk  in  fig.  b. 


Though  clearly  shown  in  weathered  portions  (*  t fig-  a)  to  he  composed  of  an  axis  surrounded  by  an 
inner,  circular  zone,  and  of  an  outer  area  of  diverging,  feather-like  plates,  yet  a recently  exposed  section, 
including  many  adjacent  columns,  presented  such  a perfect  structural  blending,  that  without  the  assistance 
of  the  former  it  would  have  been  almost  impossible  to  have  detected  the  generic  characters,  or  to  have 
avoided  considering  the  fossil  as  an  Astrea.  The  upper  surface  of  the  specimen  (fig.  a),  which  exhibited 
several  perfect  stars,  resembled  greatly  that  of  Lithost.  mammillare,  and  the  composition  of  the  axis  agreed 
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to  a certain  extent  with  that  of  the  axis  of  the  same  species ; but  in  all  the  details  of  differential  structure 
Lithost.  astroides  was  well  distinguished  from  the  three  other  Russian  corals  belonging  to  the  genus. 

The  only  specimen  examined  was  a silicified,  irregular  mass,  three  and  a half  inches  in  height  and 
three  in  breadth  and  depth.  It  consisted  wholly  of  somewhat  confusedly  aggregated  columns,  averaging, 
in  terminal  stars,  seven  lines  in  diameter ; and  though  it  was  so  completely  charged  with  silex  for  half 
an  inch  from  the  surface  that  no  characters  could  be  clearly  traced,  yet  the  interior  was  so  free  from 
infiltered  mineral  matter,  that  all  the  solid  framework  of  the  original  coral  was  fully  exposed  (fig.  b ). 

(1.)  The  axis  (fig.  b)  was  completely  united  structurally  with  the  inner  zone,  not  merely  by  being  es- 
sentially composed  of  expansions  of  interstitial  plates,  but  by  vertical  extensions  also  of  the  lamellae,  which 
connected  perpendicularly  the  successive,  conical,  twisted  laminae.  It  therefore  could  not  be  exhibited 
naturally  or  in  a fracture  as  a distinct  body,  in  the  same  way  as  in  Lithost.  emarciatum,  L.  mammillare,  or 
L.  floriforme ; nor  could  the  conical  lamina;  be  clearly  detached  from  each  other  as  in  the  second  of  those 
species.  The  characters  exhibited  by  the  axis  varied  with  different  periods  of  development.  In  one 
state  it  presented  only  a medial  plate  with  slightly  twisted,  spiral  extensions  of  lamella,  but  in  another 
of  a broad  semi-conical  lamina  on  each  side  the  medial  line,  forming  a perfect  cap  and  concealing  all  other 
component  parts. 

(2.)  The  inner  zone  with  the  axis  united  as  one  body  was  well  shown  in  a weathered  surface  (f  fig.  a), 
presenting  a long  cylinder,  flanked  by  a diverging,  feather-like  structure.  No  such  separation  was  clearly 
exhibited  in  the  fractured  interior  of  the  specimen  which  retained  perfectly  the  characters  of  the  original 
coral,  but  the  commencement  of  the  transverse  perpendicular  lamina;  (f  fig.  b ) marked  the  boundaries 
of  the  two  areas.  The  cylinder  consisted  of  a conically-twisted  centre,  the  axis,  with  radiating  lamellae 
which  were  united  within  the  zone  horizontally  and  obliquely  by  the  interstitial  plates,  and  at  the  peri- 
phery by  vertically  connecting  arched  laminae. 

(3.)  The  outer  zone  differed  in  characters  from  that  of  the  other  species  included  in  these  notices  by 
being  traversed  completely  by  perpendicularly  persistent,  thin  lamellae  ; and  in  the  arched,  highly  inclined, 
diverging  plates  being  not  merely  very  narrow,  on  account  of  their  thorough  intersection,  but  individually 
of  very  limited  range,  resembling  the  small  vesicular  laminae  in  the  outer  area  of  Cyathophyllum  and 
other  genera  (*  fig.  b). 

One  instance  of  a young  column  considerably  advanced  towards  maturity  was  observed  within  the  area 
of  an  old  column. 

Localities  and  Formation. — Pinega  (sixty  versts  west)  ; Carboniferous  limestone.  Tchussovaya  banks, 
above  Ust- Koiva;  Carboniferous  limestone.  The  latter  specimen  was  a very  imperfect  siliceous  cast, 
which  did  not  permit  its  characters  to  be  clearly  ascertained,  but  it  was  believed  to  belong  to  this  species. 

Lithostrotion  floriforme,  Fleming. 

Columns  irregularly  aggregated;  axis  cylindrical,  spirally  twisted,  detachable;  inner  zone,  breadth  small, 
lamella  alternately  broad  and  narrow ; interstitial  plates  horizontal  or  inclined ; outer  zone,  vesicular 
lamina  broad,  highly  inclined,  traversed  on  the  upper  surface  only  by  lamelliferous  plates  extending  to 
the  periphery ; outer  wall  in  general  broadly  ribbed,  sometimes  broadly  furrowed ; terminal  cup  deep  ; 
boss  prominent,  spirally  twisted;  surrounding  depression  lined  by  lamella  of  inner  zone ; band  of  outer 
area  more  or  less  inclined;  vesicular  plates  broad,  crossed  wholly  by  sharp,  vertical,  unequally  pro- 
jecting laminae ; boundary  ridges  prominent,  crenulated. 
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Fig.  a.  General  character  of  the  upper  surface,  natural  size. 

Fig.  b.  Vertical  section,  natural  size,  to  show  the  characters  of  the  axis,  and  inner  and  outer  zones,  as  well  as  the  mode  of  union. 
Fig.  c.  Portion  of  the  same  magnified. 


Erismatolithus  madreporit.es  ( floriformis ),  Martin,  Petrificata  Derbiensia,  pi.  43.  figs.  3,  4 ; pi.  44.  fig.  5. 
1809. 

Litliostrotion  floriforme , Fleming,  British  Animals,  p.  508, 1828  ; Morris,  Catalogue  of  British  Fossils, 
p.  40,  1843. 

Columnaria  floriformis,  De  Blainville,  Manuel  d’Actinologie,  p.  350,  1834;  Milne  Edwards,  2nd  edit. 
Lamarck,  Animaux  sans  Vertebres,  ii.  p.  343,  1836. 

Cyathophy  llum  floriforme,  J.  Phillips,  Geology  of  Yorkshire,  part  ii.  p.  202,  1836. 

The  coral  under  consideration  resembled  Lithost.  emarciatum  in  the  structure  of  the  axis,  but  it  differed 
from  that  species  in  the  lamellae  of  the  inner  zone  being  in  all  mature  columns  alternately  broad  and 
narrow,  and  in  the  vesicular  plates  of  the  outer  zone  being  uniformly  much  more  inclined,  and  traversed, 
not  partially  by  lamelliferous  laminae  resembling  segments  of  circles,  but  wholly  by  fine  layers  produced 
to  the  outer  walls  of  the  columns.  Between  the  Russian  fossil  and  the  English  Litlwst.  floriforme  no 
essential  differences  were  detected,  though  two  specimens  of  the  former  were  compared  with  a tolerably 
good  series  of  the  latter. 

The  height  of  the  larger  Russian  specimen  was  three  inches  and  three  quarters,  the  breadth  two,  and 
the  depth  one  and  three  quarters.  The  columns  were  small,  the  diameter  of  the  greatest  being  five  lines, 
but  in  some  English  specimens  the  average  dimensions  were  about  the  same.  The  upward  line  of  growth 
was  very  irregular,  and  not  unfrequently  twisted  (fig.  b) ; and  at  the  superior  termination  there  were  occa- 
sionally between  the  lamelliferous  columns  small,  depressed  intervals,  not  bladder-like,  but  lined  by  a thin 
rugose  layer,  which  had  been  deposited  apparently  by  a membranous  extension  of  the  adjacent  polypes. 
Similar  irregularities  in  growth  and  in  upper  terminal  surfaces  occur  in  British  specimens  of  Lithost.  flo- 
riforme. 

(1.)  The  axis  was  sometimes  partially  displayed  to  the  extent  of  nine  and  ten  lines.  It  presented  (fig.  b) 
a twisted,  narrow  cylinder,  not  indented  or  cupped  at  the  lower  end  as  in  Lithost.  mammillure,  but  traversed 
by  an  even  or  nearly  flat  surface,  composed  of  variously  reticulated  plates,  as  in  Lithost.  emarciatum.  In 
this  and  all  other  characters,  the  axis  of  Lithost . floriforme  agreed  with  that  of  Lithost.  emarciatum. 

(2  ) The  characteristic  distinction  in  a transverse  section  of  the  inner  zone  was  the  interpolation,  near 
the  periphery,  of  narrow  lamellae,  with  more  or  less  numerous,  connecting  straight  or  arched  plates,  giving 
to  the  transverse  section  an  amount  of  complicated  structure,  not  possessed  by  the  three  species  believed 
to  be  at  present  peculiar  to  Russia.  In  this  respect,  again,  there  is  a perfect  agreement  with  English  spe- 
cimens of  Lithost.  floriforme. 

(3.)  The  laminae  composing  the  outer  area  sprang  directly,  in  broad  plates,  from  the  side  of  the  inner 
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zone  (fig.  c),  ■without,  apparently,  any  of  the  intersections  or  subdivisions  at  the  base  mentioned  in  the 
description  of  Lithost.  mammillare.  The  plates  sometimes  extended  to  the  wall  of  the  column  in  a single 
curve,  but  more  often  there  was  an  intermingling  of  minor  arches.  The  under  surface  exhibited  no  regular 
furrows  or  flattened  ribs,  I he  laminae,  which  traversed  the  upper  surface,  were  prolongations  of  the 
lamellae  of  the  inner  zone.  In  some  cases  they  filled  up,  in  a vertical  section,  the  whole  area  of  the 
bladder-like  spaces,  hut  more  frequently  their  dimensions  were  limited  to  a series  of  fine  crests  or  la- 
mellae edges.  Similar  structures  occur  in  British  Lithost.  fioriforme. 

The  terminal  stars  not  rarely  exhibited  a pseudo-proliferous  character,  in  consequence  of  the  uppermost 
series  of  arched  plates  having  been  in  part  accidentally  removed  or  not  fully  developed  (fig.  a).  This  cha- 
racter was  also  sometimes  strengthened  by  the  irregular  depressions  or  interspaces  between  the  columns 
before  alluded  to. 

Cases  of  what  were  believed  to  be  young  columns,  which  had  arisen  from  germs  developed  within  the 
area  of  others,  were  noticed ; but  the  great  irregularities  in  the  grouping  of  the  former  lead  to  the  infer- 
ence, that  they  frequently  originated  in  an  extension  of  the  polypes  over  intervals  due  to  unequal  growth 
or  accident.  An  instance  was  observed  of  three  small  columns,  and  part  of  a side  of  an  old  one,  united  in 
the  middle  by  a thin  triangular  layer,  which,  on  account  of  the  arrangement  of  the  rugose  lines  of  depo- 
sition, had  clearly  resulted  from  the  labours  of  three  of  the  polypes.  With  respect  to  this  assigned  mode 
of  production,  it  is  necessary  to  state,  that  in  the  many  English  specimens  of  Lithost.  fioriforme  examined 
by  the  describer,  not  an  instance  occurred  of  a mature  column  totally  studded  over  by  young  columns, 
and  consequently  of  a parent  smothered  by  its  own  progeny,  though  such  appears  to  have  been  the  case  in 
some  species  of  Cyathophyllum.  On  the  contrary,  the  incipient  columns  always  appeared  near  the  inner 
margin,  and  thus  left  ample  space  for  the  upward  growth  of  the  old  polype.  Examples  may  possibly  be 
discovered  of  terminal  stars  entirely  occupied  by  the  bases  of  small  columns,  but  it  is  presumed  that  the 
extremities  of  the  latter  will  be  found  to  rest  on  the  component  structures  of  the  old  star,  and  not  to 
spring  from  within  them;  and,  consequently,  that  the  superimposed  columns  originated  in  partial  ex- 
tensions over  a prematurely  destroyed  polype. 

Locality  and  Formation. — Borovitcbi,  near  Valdai.  Carboniferous  limestone. 

Favosites  alveolaris,  Goldfuss. 

Calamopora  alveolaris,  Goldf.  Petref.  p.  77.  pi.  26.  fig.  1.  Favosites,  Corrigenda,  p.  245.  1826-1833. 

Favosites  alveolaris,  De  Blainville,  Man.  d’Actinologie,  p.  402.  1830-1834.  Silurian  System,  part  ii. 
p.  681  ; pi.  15  bis.  figs.  1,  2.  1839. 

In  Mr.  Murchison’s  Isle  of  Dago  collection,  was  a cylindrical  specimen  of  this  coral,  eighteen  inches  in 
length  and  five  in  its  greatest  diameter.  It  differed  in  none  of  its  structural  details  from  M.  Goldfuss's 
excellent  figures,  except  that  the  average  width  of  the  tubes  at  the  outer  surface  of  the  specimen  was 
rather  less  than  a line,  or  about  one-half  of  that  of  the  unmagnified  figure  (1  a)  in  the  Petrefacta  (pi.  26), 
but  the  dimensions  agreed  very  nearly  with  those  of  the  fossil  given  in  Mr.  Murchison’s  ‘ Silurian  System’ 
(pi.  15  bis.  fig.  2).  There  was,  however,  a difference,  in  an  apparent  total  absence  of  the  papillae  on 
the  inner  walls  of  the  columns,  represented  by  Professor  Goldfuss. 

Localities  and  Formation. — Isle  of  Dago,  Petropavlosk  and  Volshanka  River  (North  Ural).  Upper 
Silurian. 

Favosites polymorpha,  Goldfuss. 

Cal.  polymorpha,  Goldf.,  pi.  27  and28,pp.  79,  245  ; Silurian  System,  partii.  p.  684.  pi.  15.  fig.  2.  1839. 

In  the  notice  on  this  species  in  Mr.  Murchison’s  work,  all  the  Favosites  consisting  of  cylindrical 
branches,  and  wanting  the  peculiar  vertical  ridge  within  the  tube,  characteristic  of  the  fossil  figured  under 
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the  name  of  Calamopora  ( Favosites ) spongites  by  Goldfuss  (Petref.  pi.  28.  fig.  1),  were  referred  to  Favo - 
sites  ( Calamopora ) polymorpha,  though  some  of  them  were  included  by  that  authority  in  the  species 
spongites.  I he  alteration,  nevertheless,  appeared  to  he  justified  by  M.  Goldfuss’s  own  remark,  that 
the  corals  are  perhaps  only  varieties. 

The  fossil  from  Katchukof,  assigned  in  this  instance  to  Fav.  polymorpha,  and  probably  the  one  from 
the  Ural  Chain  east  of  Alatau,  agreed  closely  with  the  Silurian  specimen  figured  in  pi.  15.  of  Mr.  Mur- 
chison s work ; but  the  coral  from  the  lake  of  Petropavlofsk  resembled,  in  the  greater  thickness  of  its 
walls,  more  nearly  the  Devonshire  (Devonian)  variety. 

Localities  and  Formations. — Katchukof,  on  the  Upper  Belaia  and  Uziansk  Zavod,  in  the  South  Ural 
Chain  ; Silurian.  East  of  Alatau,  South  Ural ; Devonian 1 ? Banks  of  the  lake  of  Petropavlofsk  sixty 
versts  north-west  from  the  Works  of  Bogoslofsk,  North  Ural ; Upper  Silurian  ? 

Michelinia  concinna,  sp.  n. 

Columns  in  egularly  polygonal,  more  or  less  rounded  internally ; central  plates  numerous,  transverse,  broad, 
slightly  convex  or  concave ; walls  variously  constructed,  perforated ; terminal  cells  lined  with  vesicular 
plates.  (PI.  A.  fig.  3.) 

Of  this  coral,  two  specimens,  both  from  a locality  five  versts  east  of  Ust-Koiva,  were  examined.  One  of 
them,  a thin  layer,  about  two  inches  in  width  and  one  and  a quarter  in  breadth,  exhibited  transverse  sec- 
tions of  the  interior  of  the  columns ; and  the  central  plates,  when  viewed  on  the  upper  surface,  resembled 
those  of  Michelinia  tenuisepta,  as  delineated  by  M.  de  Koninck  in  his  work  on  the  ‘ Palaeozoic  Fossils  of 
Belgium2,’  pi.  C.  fig.  3 b. ; but  in  the  vertical  section  the  Russian  coral  differed  essentially  from  that 
species,  according  to  the  structure  represented  by  M.  Michelin  in  pi.  1 6,  fig.  3 b.  of  his  ‘ Iconographie 
Zoopliy tologique  V the  transverse  plates  having  a great  uniformity  of  position,  with,  in  general,  a slightly 
convex  or  concave  outline,  and  not  a total  want  of  regularity  of  situation  and  curvature.  A similar 
distinction  was  observed  between  the  Russian  fossil  and  a specimen  from  the  Mendip  Hills  (England),  of 
the  coral  to  which  the  name  of  Michel,  lenuisepta  is  now  applied.  This  fossil  was  originally  noticed  and 
figured  by  Parkinson  (Org.  Rem.  vol.  ii.  pp.  39,  40.  pi.  5.  fig.  9)  ; and  was  first  introduced  into  a sy- 
stematic arrangement  of  Polyparia,  it  is  believed,  by  Dr.  Fleming,  under  the  name  of  Porites  cellulosa 
(British  Animals,  p.  511  (1828),  where  Parkinson’s  figure  is  quoted)  ; but  it  was  subsequently  assigned 
by  Mr.  Phillips,  though  with  a doubt,  to  Calamopora,  and  distinguished  by  the  specific  name  of  tenui- 
septa  (lllust.  Geol.  Yorkshire,  partii.  (1836),  pi.  2.  fig.  30.  pp.  201  and  246,  for  the  generic  doubt;  Mr. 
Phillips  refers  to  Parkinson’s  figure  and  locality) ; and,  lastly,  M.  de  Koninck  gives  Mr.  Phillips’s  Cala- 
mopora tenuisepta  as  a synonym  in  describing  Michelinia  tenuisepta. 

An  examination  of  the  Mendip  Hill  specimen  also,  not  only  proved  Mr.  Phillips  to  be  correct  in  stating 
that  “ the  walls  are  perforated  towards  the  margins”  ( opus  cit.  p.  201),  but  that  the  perforations,  irre- 
gular in  form,  size  and  position,  extended  throughout  the  whole  length  of  the  tubes,  wherever  the  inner 
surface  of  the  walls  was  laid  open  or  stript  of  a lining  of  highly  inclined  plates.  It  is  therefore  probable 
that  M.  de  Koninck’s  specimens,  as  in  the  one  figured  in  plate  C.  of  his  work,  were  so  provided  with 
a layer  of  lateral  plates,  that  the  perforations  were  concealed  (see  Descript.  Anim.  Foss.  p.  32). 

The  finest  specimen  of  Michelinia  concinna  might  be  considered  as  the  fourth  of  an  elliptical  mass  (PI,  A. 
fig.  3),  and  the  dimensions  on  the  lines  of  the  major  and  minor  axis,  were  respectively,  two  inches  and  one 

1 Bord  de  1’  etang  de  Petropawlofsk  60  versts  de  la  fabrique  de  Bohoslow  sur  le  N.E. 

* Description  des  Anim.  Foss,  dans  le  Terr.  Houllier  et  dans  le  Syst.  Super,  du  Terr.  Anthraxifere  de  la  Bel- 
gique. 4 to,  1842. 

s Icon.  Zooph.  des  Polypiers  Fossiles  de  France  et  Pays  Environnants.  4to,  1842. 
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inch  : the  thickness,  so  far  as  it  was  preserved,  was  one  inch.  The  columns  possessed  a nearly  uniform 
diameter  of  two  lines.  The  central  plates  were  separated  by  small  intervals,  and  they  very  generally 
ranged  across  the  area  of  the  tubes,  but  they  were  occasionally  of  more  limited  extent ; in  all  cases, 
however,  there  was  a great  tendency  to  a uniformity  of  arrangement  and  to  a slight  convex  or  concave 
curvature.  Near  some  of  the  superior  terminations  of  the  columns,  as  well  as  in  other  parts,  were  slight 
local  irregularities.  These  central  plates  occasionally  abutted  against  a well-defined  band  of  small,  arched 
or  vesicular  laminae,  but  they  more  frequently  blended  with  the  complex  structure  of  the  sides  of  the  tubes. 

Divisional  walls,  formed  of  a distinct  compact  layer,  were  noticed  to  a very  limited  extent,  and  even 
then  not  satisfactorily ; nor  are  any  represented  by  MM.  de  Koninck  and  Michelin,  in  the  species 
figured  by  them ; but  in  the  Mendip  Hill  fossil,  a solid  partition  was  noticed  in  some  portions.  The 
boundary  or  exterior  of  adjacent  columns  in  Michelinia  concinna,  was  formed,  apparently,  or  so  far  as  it 
could  be  ascertained,  of  a blending  of  upturned  margins  of  central  plates,  with  occasionally  an  inner  vesi- 
cular lining.  The  wall,  believed  to  be  thus  composed,  was  not  often  exhibited,  and  to  the  extent  to  which 
it  was  examined,  no  vertical  furrows  were  noticed ; but  it  was  clearly  perforated  by  foramina  (fig.  3 a),  less 
regular  in  character  than  those  of  Favosites,  but  with  smooth  edges,  and  plainly  not  referrible  to  acci- 
dental fractures.  Their  lineal  arrangement  in  two  instances  gave  the  walls  the  semblance  of  being  fur- 
rowed. These  boundaries  exhibited  no  tendency  to  separate  in  a vertical  fracture,  and  the  upper  surface 
presented  instances  of  a vesicular  filling-up  between  some  of  the  columns.  That  the  polypes,  which 
formed  the  mass  of  columns,  did  not  enjoy  a perfect  blending  of  animal  existence,  is,  however,  evident 
from  the  not  unfrequent  occurrence  in  specimens  of  Michelinia,  of  considerable  intervals,  as  noticed  by 
M.  de  Koninck  ( opus  nit.  p.  30),  and  even  of  extremely  narrow  spaces  ; and  it  is  therefore  probable  that 
the  intermediate  matter  above  mentioned  was  deposited  by  occasional  extensions  of  the  polype.  These 
characters  are  considered  of  importance  in  leading  to  a correct  separation  from  Favosites  of  many  corals 
which  otherwise  might  be  referred  to  that  genus. 

The  terminal  cups  were  not  well-exhibited  ; but  in  the  best  cases  the  polygonal  boundary  was  sharp, 
and  the  hollow  so  lined  by  laminae  as  to  be  perfectly  circular. 

With  respect  to  the  mode  of  producing  additional  columns,  the  principal  specimen  of  Michel,  concinna 
afforded  abundant  proofs  of  increase  along  the  marginal  boundary ; and  it  is  believed  that  instances  of 
interpolated  young  columns  were  noticed. 

Locality  and  Formation. — East  of  Ust-Koiva,  on  the  Tchussovaya.  Carboniferous  limestone. 

Cyathophyllum  turbinatum,  Goldf. 

Petrefacta,  &c.,  p.  56.  pi.  16.  fig.  8.  (1826.) 

Silurian  System,  part  ii.  p.  690.  pi.  16.  fig.  11.  (1839.) 

A group  of  three  stems,  agreeing  perfectly  in  their  bi-areal  structure  with  the  fossil  figured  in  Mr. 
Murchison’s  work. 

Locality  and  Formation Petropavlofsk,  N.  Ural.  Upper  Silurian. 

The  above  species  and  Cyathophyllum  dianthus,  as  represented  in  the  ‘Silurian  System’  (pi.  16.  fig.  12), 
and  exhibited  in  a specimen  of  the  Gothland  coral,  described  by  Fougt  (Amoen.  Acad.  vol.  i.  Corallia 
Baltica,  fig.  10),  as  well  as  referred  to  by  M.  Goldfuss  in  his  account  of  the  species,  being  believed  to 
represent  the  typical  structures  of  the  genus  Cyathophyllum,  the  present  inquiry  has  suggested  the 
necessity  of  grouping  certain  analogous  corals,  which  agree  in  the  bi-areal  composition,  and  probably  in 
the  mode  of  reproduction  with  Cyath.  turbinatum  and  Cyath.  dianthus,  but  which  exhibit  peculiarities  not 
so  limited  to  one  modification  as  to  enable  their  being  assigned  to  single  species. 
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The  distinctive  characters  of  one  of  these  proposed  groups  or  sub -genera  were  originally  noticed 
in  Russian  specimens  from  the  river  Kakva  and  Petropavlofsk,  and  more  recently  under  a differential 
form  in  a fine  Gothland  coral,  contained  in  Mr.  Murchison’s  cabinet,  and  believed  to  he  the  Cyathophyllum 
articulatum  of  M.  Hisinger  (Letlima  Suecica,  p.  102.  tab.  29.  fig.  4).  The  peculiarities  consist, — first, 
in  the  lamellae  of  the  outer  area  being  pierced,  from  the  inner  surface  of  the  wall,  through  their  whole 
breadth  by  well-defined,  relatively  large  foramina,  terminating  on  the  inner  edge  in  a distinct  row  of 
short  tubuli ; and,  secondly,  in  the  total  absence  of  interstitial  vesicular  laminae  at  every  period  of 
growth. 

For  this  sub-genus  the  name  of  Tryplasma  is  provisionally  suggested,  founded  on  the  foraminated 
lamella;  (rpvira,  foramen ; e\atrpos,  lamina). 

The  Russian  specimens  were  all  imperfect  fragments,  hut  that  from  the  river  Kakva  was  considered  in 
a state  to  be  so  far  compared  with  the  Gothland  coral,  as  to  permit  differential  characters  to  be  satisfac- 
torily ascertained.  A mere  comparison  of  the  figures  accompanying  the  following  notice  (PI.  A.  fig.  7), 
with  that  given  by  M.  Hisinger,  might  alone  lead  to  the  inference  of  the  two  fossils  being  specifically 
distinct1 ; but,  independent  of  the  great  relative  size  and  isolated  nature  of  the  one,  and  the  slender  form 
as  well  as  dense  grouping  of  the  other,  variations  exist  in  the  shape  and  arrangement  of  the  foramina,  and 
the  characters  of  the  lamellae.  The  gemmuliferous  mode  of  reproduction  carefully  given  in  M.  Hisinger’s 
figure,  was  also  fully  shown  in  the  Gothland  specimen,  the  offsets  springing  chiefly  from  the  side  of  the 
parent  stem,  hut,  possibly,  in  some  instances  from  within  the  area  of  a once  terminal  cup.  The  nature 
of  the  Russian  fragments  prevented  the  detection  of  any  analogous  process. 

Cyathophyllum  Sub-genus  Tryplasma. 

Cyath.  Tryplasma  ccquabilis,  sp.  n. 

Cylindrical ; central  area,  transverse  diaphragms  broad,  prolonged  partly  between  the  lamella ; outer  area 
narrow,  lamellae  numerous,  alternately  broad  and  very  narrow,  foramina  round ; outer  wall  thin.  (PI.  A. 
fig.  7.) 

This  notice  of  specific  characters,  as  well  as  the  following  memoranda,  must  he  regarded  as  only  in- 
dicative of  the  leading  peculiarities  of  the  fossil. 

The  extent  and  dimension  of  the  specimen  from  the  river  Kakva  are  given  in  figures  7,  7 a,  Plate  A; 
and  though  the  fragment  was  so  weathered  as  to  exhibit  perfectly  no  one  surface,  yet  the  oblique  direction 
of  the  sections  greatly  facilitated  the  examination  of  the  foramina.  The  diaphragms  in  their  transverse 
range  exhibited  no  distinctive  characters,  but  beyond  the  central  area,  they  were  simply  continued  between 
and,  possibly,  through  the  lamella’,  to  the  outer  wall ; and  therefore  presented  at  the  boundary  of  the 
lamclliferous  zone,  a marked  difference  from  the  complicated  blendings  in  Cyathophyllum  turbinatum. 
The  lamellae  issued  boldly  from  the  wall  (fig.  7 a)  exhibiting  their  full  thickness  in  contact  with  it,  but 
the  extension  of  even  the  broader  was  limited.  In  the  oblique  vertical  section  (fig.  7),  their  range  was 
indicated  near  the  bottom  by  parallel  rows  of  circles,  alternately  larger  and  smaller,  the  internal  areas 
being  more  or  less  distinct,  according,  apparently,  to  the  degree  of  blending  between  the  decomposed  coral 
and  the  infiltered  lime.  The  rows  were  divided  by  bands  of  fine,  slightly  waved  lines.  Close  to  the  left 
of  the  section  the  foramina  were  again  shown,  either  in  an  analogous  condition,  or  as  distinct  dark  pores 
in  a white  crust.  To  the  right  of  these  rows,  as  well  as  lower  down,  and  near  the  opposite  boundary, 
were  other  series  of  circles  with  relatively  broad,  vertical  intervals.  Where  the  successive  circles  were  not 
connected  by  any  white  or  pale  brown  substance,  they  were  believed  to  represent  the  tubular  extensions  on 

1 See  also  the  figures  of  Tryp.  ( Cyathophyllum, ) articulata,  PL  A.  fig.  8,  and  the  description  of  the  Plate. 
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the  edge  of  the  lamellae  ; and  where  such  uniting  matter  occurred,  that  the  lamellae  also  were  more  or  less 
represented.  In  the  vertical  intervals  above  noticed  could  be  detected,  here  and  there,  an  indistinct  circle 
or  a white  speck ; and  they  were  conceived  to  mark  the  range  of  the  narrow  lamellae.  The  obliquely 
transverse  section  (fig.  / a)  gave,  more  or  less  fully  in  both  the  broad  and  narrow  lamellae,  all  the  changes 
from  the  circle  imbedded  in  the  substance  of  the  lamella;,  to  the  tubular  or  isolated  ring.  In  this  section 
the  range  of  the  foramina  to  the  very  external  boundary  of  the  coral  was  shown  in  a few  cases,  but  it  is 
believed  tlicit  the  outer  enveloue  whs  never  pierced 

The  specimens  from  Petropavlofsk  were  of  much  less  dimensions,  and  possibly  belonged  to  a distinct 
species,  but  the  whole  of  the  original  coral  had  disappeared,  and  the  surfaces  were  much  weathered. 
All  the  sub-generic  characters  were,  however,  exhibited,  and  the  extension  of  the  diaphragms,  through 
the  lamellae,  was  implied  by  intersecting  parallel  lines,  which  could  be  connected  with  the  central  struc- 
ture. 1 he  former  existence  of  broad  lamellae  was  also  proved  by  grooves  or  casts  with  circular  markings ; 
and  of  narrow,  by  similar  but  smaller  impressions  on  the  intervening  ridges. 

Localities  and  Formations.— The  river  Kakva ; East  side  of  the  North  Ural  Mountains  ; Silurian.  Pe- 
tropavlofsk, northernmost  Russo- Uralian  mines.  Silurian  or  Devonian  ?. 

Strombodes . 

Cylindrical  (?) ; lamella  unequally  distant,  sometimes  laterally  in  contact,  more  or  less  contortedly  united  at 
the  centre ; lamella-plates  easily  separated,  inner  surfaces  rough,  striated  obliquely  and  vertically  ; inter- 
stitial lamina:  variously  inclined , occasionally  very  vesicular  towards  the  periphery ; outer  surface  trans- 
versely rugose.  (PI.  A.  fig.  13.) 

The  specimen  from  which  the  above  notice  was  obtained,  consisted  of  an  aggregate  of  crushed  frag- 
ments in  a matrix  of  Fusulina  limestone,  but  it  possessed  considerable  interest,  as  it  was  believed  to  afford 
a generic  representative  in  Russia  of  one  of  the  most  abundant  of  British  carboniferous  corals.  The 
English  fossil,  the  " Sun-stones”  of  dealers,  and  one  of  the  lamelliferous  polypidoms  to  which  the  names 
of  Fungites,  Turbinolia  fungites  and  Cyathophyllum  fungites  have  been  applied  by  some  authorities  consist, 
essentially  of  numerous,  vertical,  bi-pluted  lamella,  more  or  less  contorted  in  the  centre,  but  in  general 
nearly  straight  in  their  range  to  the  circumference,  where  they  sometimes  become  indistinct.  The  inter- 
stices are  almost  invariably  narrow,  and  are  closely  beset  with  variously-inclined  or  arched  lamina.  In 
some  specimens  a distinct  boundary  wall  encompasses  the  coral  in  part  or  wholly,  but  more  frequently 
the  margin  is  irregular  in  outline  and  exhibits  no  definite  or  peculiar  structure.  Lastly,  the  diameter  of 
a specimen  often  varies  greatly,  contracting  to  two-thirds  or  one-half  (from  three  inches  to  two  or  two 
to  one),  whereby  it  acquires  the  appearance  of  a young  column  springing  from  the  centre  of  an  old  one  • 
and  in  transverse,  rough  fractures,  indications  have  been  detected  of  a free  separation  of  horizontal  layers 
These  characters  clearly  justify  the  removal  of  the  “ Sun-stones”  from  true  Turbinolice  and  Cyathophylla 
and  are  conceived  sufficient  to  warrant  the  placing  them  in  the  genus  Strombodes,  as  originally  proposed 
by  Schweigger  (Bcobachtungen,  Systematic  Table  VI.).  The  Russian  fossil  under  consideration  was  far 
too  imperfectly  exhibited  to  ascertain  its  full  characters,  but  so  far  as  the  structures  were  preserved  there 
■was  a close  agreement  with  some  of  the  smaller  “ Sun-stones.”  The  fragments  of  stems,  about  half  an  inch 
in  diameter,  but  rarely  persistent  for  even  a quarter  of  an  inch  in  height,  displayed  no  expansions  or  con- 
tractions, but  sometimes  an  unequal  development  on  opposite  sides.  The  lamella,  strongly  bi-plated 
w'ere  contortedly  united  at  the  centre,  but  nearly  straight  in  their  range  to  the  circumference,  preserving  a 
uniform  thickness  where  the  outer,  prominent,  vesicular  plates  did  not  exist,  but  becoming  attenuated 
where  they  formed  a marked  band.  Occasionally  the  lamellee  were  in  contact  in  one  portion  of  a section 
but  relatively  distant  in  the  remainder.  The  interstitial  plates  were  much  less  vesicular  near  the  centre 
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than  in  the  English  fossil,  though  in  the  latter,  in  areas  of  equally  limited  extent,  the  equivalent  lamina* 
varied  in  character. 

It  has  been  deemed  correct  to  give  this  very  defective  notice,  in  the  hope  that  it  may  call  attention  to 
what  is  considered  an  interesting  additional  connexion  between  the  palaeozoic  faunae  of  Eastern  and 
Western  Europe.  It  has  been  considered  right  not  to  suggest  a specific  name,  as  there  were  no  means 
of  determining  how  far  the  fragments  examined  may  be  referable  to  the  Turbinolia  arietina  of  M.  Fischer 
(Oryctographie,  pi.  30.  fig.  4). 

Locality  and  Formation. — Ussa  River,  junction  with  the  Volga  near  Samara.  Upper  Carbon,  limestone. 

Cystiphyllum  impunctum,  sp.  n. 

Stems  cylindrical,  grouped,  traversed  externally  by  longitudinal  obsolete  strict  and  transverse  irregular  lines 
of  growth;  beneath  the  outer  wall,  broad,  shallow  furrows,  strongly  punctured;  vesicular  lamince  varia- 
ble in  size ; no  radiating  lines  or  lamella:. 

Idiis  coral  differed  materially  from  any  described  species  known  to  the  author,  but  it  agreed  in  the 
punctured  furrows  and  the  absence  of  radiating  lines  with  the  characters  of  a very  imperfect  specimen  of 
Cystiphyllum  from  the  Devonian  limestones  of  Newton  Bushel  (England). 

Two  groups  of  Cyst,  impunctum  wore  examined.  The  larger  consisted  of  parts  of  six  stems  closely 
aggregated,  but  without  the  cylindrical  contour  being  affected,  and  fractured  portions  exhibited  no  clear 
proofs  of  the  adjacent  sides  having  been  united.  The  finest  stem,  imperfect  at  each  extremity,  was  three 
inches  and  a half  in  height,  and  had  throughout  the  greater  portion  of  its  range  a uniform  diameter  of 
ten  lines.  The  outer  walls  were  imperfectly  displayed,  but  they  were  apparently  thin  and  nearly  solid. 
The  subjacent  impunctured  furrows,  or  casts  of  tuberculated,  compressed  ribs,  were  well- exhibited  in 
some  parts ; and  they  were  equally  strong  at  both  extremities  of  the  stems,  ranging  longitudinally ; they 
were  also  traversed  by  the  edges  of  the  vesicular  laminse.  The  whole  of  the  interior  was  occupied  bv 
the  bladder-like  plates,  which  were  very  irregular  in  size,  curvature  and  disposition.  No  signs  of  the 
mode  of  producing  additional  stems  were  observed. 

Locality  and  Formation. — Margin  of  the  lake  of  Petropavlofsk,  sixty  versts  north-west  from  the  works 
of  Bogoslofsk.  Silurian. 

Caninia,  Michelin. 

Corals  be’onging  to  this  genus  have  unfortunately  been  described  under  the  double  appellations  of 
Caninia  and  Siphonophyllia.  The  former  designation  was  proposed  by  M.  Michelin  at  the  Scientific 
Congress  of  Turin  in  1840,  and  a description  of  the  generic  characters  was  published  in  1841  in  the 
Supplement  to  the  Dictionnaire  des  Sciences  Naturelles,  tome  i.  2i6me  partie,  p.  485.  In  one  of  the 
earlier  numbers  of  the  Iconographie  Zoophytologique  de  France  (1841  ?),  M.  Michelin  also  published  a 
detailed  explanation  with  illustrative  figures  of  Can.  giganten  (p.  81.  pi.  16.  fig.  1).  The  first  account  of 
the  Siphonophyllia  of  Dr.  Scouler,  laid  before  the  public,  is  believed  to  be  that  given  by  Mr.  M’Coy  in 
p.  187  of  the  “ Synopsis  of  the  Carboniferous  Limestone  Fossils  of  Ireland,”  prepared  under  the  directions  of 
Mr.  Griffith  (1844).  The  generic  name,  Caninia,  appearing  therefore  to  have  been  first  published  with 
descriptive  characters,  the  retaining  it  has  been  deemed  correct. 

The  notices,  however,  which  have  been  thus  communicated  do  not  express  fully  the  structures  by 
which  the  corals  described  in  them  may  be  separated  from  previously  established  genera1;  and  in  conse- 


1 Dr.  Scouler’s  account  of  the  genus  (Siphonophyllia)  not  having  been  yet  published,  the  above  remark  cannot 
apply  to  his  views  respecting  its  structure. 
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quence  apparently  of  the  difficulty,  under  some  circumstances,  of  detecting  the  siphon-like  contortion  of 
the  plates,  and  possibly  also  from  other  internal  structures  not  having  been  full}'  considered  at  all  periods 
of  development  or  under  irregularities  of  growth,  doubts  have  been  expressed  respecting  the  necessity  of 
retaining  Caninia  as  distinct  from  Cyathophyllum  ’.  It  is  believed,  nevertheless,  from  an  examination 
of  M.  Michelin’s  figures  of  Caninia  gigantea  (Iconog.  Zool.  pi.  16.  fig.  1),  of  Mr.  Hutching’s  excellent  de- 
lineation of  Siphonophyllia  ( Caninia ) cylindrica  in  Mr.  Griffith’s  volume  (pi.  27.  fig.  5),  and  of  specimens 
of  that  fossil  presented  to  the  Geological  Society  of  London  by  the  Earl  of  Enniskillen,  that  M.  Michelin’s 
genus  is  perfectly  distinct  from  Cyathophyllum ; and  it  would  possibly  not  have  been  considered  by  Pro- 
fessor Goldfuss  as  belonging  to  it,  had  the  coral  been  brought  under  his  consideration.  The  true  Cya- 
thophylla  of  that  authority,  taking  Cyathophyllum  turbinatum  as  exhibited  in  Gothland  as  well  as  British 
and  Russian  specimens,  and  C'yath.  ceratiles,  and  Cyath.  flexuosum  (Petref.  pi.  17.  figs.  2 h,  3 A),  as  charac- 
teristic of  the  genus,  have  internally  only  two  areas,  an  inner  composed  of  transverse  plates  or  diaphragms, 
and  an  outer  of  vertical  lamelke  connected  by  inclined  or  variously  arched  interstitial  laminse.  Caninia, 

on  the  contrary,  is  composed  internally  of  three  well-marked  structural  divisions: 1st,  a central  area 

composed  of  transverse  diaphragms  having  more  or  less  distinct,  siphon-like  folds,  which  penetrate  ob- 
liquely downwards  ; 2ndly,  a middle  area  or  zone  composed  of  vertical,  persistent  bi-plated  lamelke,  with 
intermediate  connecting  laminae  or  interstitial  extensions  of  the  diaphragm,  arranged  horizontally  or  vari- 
ously inclined,  sometimes  obliquely  downwards;  and  3rdly,  an  outer  area  composed  essentially  of  vesicular 
or  arched  plates  inclined  upwards  at  considerable  angles,  and  more  or  less  intersected  by  attenuated 
extensions  or  ramifications  of  the  lamellae.  These  three  structures  are  excellently  represented  in  Mr. 
Hutching’s  figure  already  quoted,  and  though,  as  there  represented,  they  pass  into  each,  yet  each  area 
has  its  peculiar  characters,  and  may  easily  be  defined  in  either  a vertical  or  a transverse  section.  The 
three  divisions  are  also  truthfully  and  clearly  exhibited  in  M.  Michelin’s  figure  1 a,  plate  16  of  his  work. 

It  can  form  no  part  of  these  notices  to  describe  the  complicated  details  of  the  Irish  coral  ( Siphon . (Can.) 
cylindrica),  and  they  will  doubtlessly  be  fully  and  far  more  satisfactorily  explained  when  the  original  ob- 
servations of  the  authority  by  whom  the  coral  was  first  generically  distinguished  in  Ireland  shall  be  laid 
before  the  public ; but  in  preparing  the  following  notice  of  a Russian  Caninia  of  very  similar  aspect,  it 
was  found  necessary  to  refer  to  the  characters  exhibited  in  the  Irish  specimens  belonging  to  the  Geolo- 
gical Society  of  London,  as  the  fossil  under  consideration  was  too  imperfect  to  allow  the  characters  to  be 
separately  investigated.  The  specimen  was  believed  to  be  distinct  from  Can.  gigantea  or  Can.  (Siphon.) 
cylindrica  ; but  as  the  structure  of  no  one  of  the  areas  was  perfectly  shown,  and  could  be  only  alluded  to, 
the  describer  did  not  feel  authorised  to  propose  a specific  name. 

Caninia . 

Cylindrical;  central  area,  siphon-like  folds  indistinct ; middle  area,  lamella  numerous,  interstitial  lamince 
horizontal;  outer  area,  vesicular  lamina : highly  inclined,  very  complicated,  intersected  by  extensions  of 
the  lamella:. 

The  fragment  from  which  the  above  proofs  of  generic  structure  were  obtained,  was  about  two  inches 
in  diameter,  but  the  exterior  was  in  no  part  preserved,  and  therefore  the  actual  width  was  not  ascertain- 
able ; the  greatest  height,  measuring  from  the  extremities  of  the  fractured  sides,  was  only  two  inches  and 
a half ; the  outline  was  cylindrical,  but  slightly  bent. 

1 . The  central  area  was  apparently  about  ten  lines  in  diameter,  but  it  was  so  imperfectly  exhibited,  that 
its  extent  could  not  be  clearly  defined.  In  specimens  of  Can.  (Siphonophyllia)  cylindrica,  the  size  of  which 


1 See  M.  de  Koninck’s  remarks  on  Cyathophyllum,  Desc.  Anim.  Foss.  Terr.  Houill.  &c.  de  la  Belgique,  p.  21. 
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agreed  with  that  of  the  Russian  coral,  the  diameter  of  the  central  area  was  also  about  ten  lines.  The 
diaphragms  were  very  thin,  and  undulated  so  far  as  they  were  exposed ; on  one  side  were  also  indications 
of  a siphon-like  fold  or  sudden  depression  ; but  this  character  was  so  indistinct,  that  if  it  had  not  been 
exhibited  in  other  fossils,  and  described  by  the  authorities  alluded  to  in  the  remarks  upon  the  genus,  the 
fold  or  depression  would  not  have  claimed  special  attention.  The  margin  of  the  upper  or  under  surface 
of  the  diaphragms  was  likewise  so  defectively  shown,  that  the  inner  terminations  of  the  lamella:  could  not 
be  detected,  though  in  the  Irish  fossil  they  constitute  a marked  feature,  forming  a circle  of  bold  sharp 
crenulations  or  narrow  plates  around  the  boundary  of  the  area  on  the  upper  side  of  the  diaphragm,  and  a 
series  of  grooves  on  the  under  side. 

2.  The  middle  area  or  zone  varied  in  width  from  four  to  three  lines  in  different  portions  of  the  same 
transverse  section,  and  in  Can.  (Siphon.)  cylindrica  similar  inequalities  were  noticed  ; but  in  the  Irish  spe- 
cimen, and  possibly  in  the  Russian,  there  was  no  constant  connexion  between  the  greater  or  less  breadth 
and  the  position  of  the  folds  in  the  diaphragms.  The  lamellm  were  formed  of  two  plates,  distinctly  sepa- 
rable, but  the  inner  surfaces  were  exposed  to  a very  limited  extent.  In  vertical  sections  of  the  Irish  coral 
this  character  is,  in  general,  finely  shown,  the  facility  with  which  the  two  plates  separate  giving  specimens 
of  considerable  length  a great  tendency  to  split.  The  persistence  thus  displayed  in  the  vertical  range  of 
the  lamellae,  as  well  as  the  unbroken  regularity  of  the  highly  inclined  lines  on  their  surface,  exposed  in 
one  specimen  from  Ireland  for  more  than  two  inches  and  a half,  satisfactorily  demonstrated  that  the  same 
polype  constructed  the  whole  of  that  portion,  though  intersected  by  full  fifty  diaphragms ; and  it  is  be- 
lieved that  each  specimen,  even  when  twelve  or  fourteen  or  more  inches  in  height,  was  the  production  of 
one  animal.  At  the  part,  in  the  Russian  fossil,  where  the  siphon-like  depression  occurred,  there  was  also 
irregularity  in  the  arrangement  of  the  lamellae.  The  union  of  the  lamellae  with  the  diaphragms  could  not 
be  satisfactorily  studied.  The  interstitial  extensions  of  the  latter  plates  between  the  lamella?,  had,  to  the 
extent  exposed,  a nearly  horizontal  range,  and  they  were  slightly  concave. 

3.  The  greatest  width  of  the  perfect  outer  area  could  not  be  ascertained,  but  it  exceeded  five  lines  : in 
Can.  (Siphon.)  cylindrica  it  varied  in  the  same  transverse  section  from  four  to  seven  lines.  The  inner 
boundary,  as  in  that  fossil,  was  well-defined  by  the  abrupt  commencement  of  the  highly  inclined,  arched 
or  vesicular  lamina;  of  which  the  area  was  essentially  composed.  These  lamime  varied  in  form,  position 
and  extent,  and  they  were  occasionally  furrowed  and  deeply  indented,  but  no  decided  foramina  were 
noticed,  though  they  occur  in  the  Irish  coral.  The  attenuated  extensions  of  the  lamellae  traversed  the 
whole  area  so  far  as  it  was  preserved,  but  not  always  in  one  uniformly  persistent  plate,  instances  occur- 
ring of  splitting  into  subordinate  ramifications,  and  their  sides  were  always  more  or  less  feathered  by  the 
vesicular  laminae.  The  structure  of  this  area  was  also  very  imperfectly  displayed. 

Locality  and  Formation. — East  of  Usolie,  on  the  Volga  above  Samara.  Carboniferous  limestone. 

Caninia  ibicina  ? 

Conical,  curved;  central  area,  diaphragms  connected  marginally  by  bold  extensions  of  lamella,  siphon-fold 
small;  middle  area,  inner  surface  of  lamella-plates  not  readily  separable,  interstitial  lamina  horizontal, 
waved;  outer  area,  vesicular  plates  numerous.  (PI.  A.  fig.  6.) 

Turbinolia  ibicina  ?,  Fischer  de  Waldheim,  Oryctographie  du  Gouvernement  de  Moscou,  p.  153.  pi.  30. 
fig.  5 ; Miatchkova. 

Between  the  younger  state,  described  in  the  next  page,  of  this  Caninia  and  M.  Fischer  de  Waldheim’s 
Turb.  ibicina,  there  is  a considerable  resemblance  so  far  as  the  characters  of  the  latter  are  delineated,  both 
apparently  consisting  of  a central  area  with  transverse  diaphragms,  and  an  outer  of  vertical  lamella; ; but 
it  is  difficult  to  imagine  that  the  figure  given  in  the  ‘Oryctographie’  can  represent  a young  specimen,  and 
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therefore  it  may  be  doubted,  if  there  be  a generic  agreement ; nevertheless,  as  it  is  possible  for  a Caninia 
to  be  so  reduced  externally  by  weathering  that  it  might  present  the  aspect  of  the  figure  above  quoted ; 
and  as  the  mature  fossil  under  consideration  would,  if  similarly  reduced,  afford  analogous  appearances,  it 
has  been  considered  better  to  adopt  doubtfully  M.  Fischer’s  name  than  to  propose  decisively  a new  one. 

Three  fragments  imbedded  in  the  Fusulina  limestone  of  Velikovo  were  referred  to  this  species,  the  dif- 
ferences which  were  noticed  in  the  component  structures  being  considered  due  to  variable  conditions 
dependent  upon  age  and  mode  of  growth.  The  largest  specimen  (PI.  A.  fig.  6),  about  one  inch  and  a 
half  in  length  and  one  in  breadth  at  the  upper  extremity,  was  so  greatly  bent,  that  the  lamellae  and  dia- 
phragms were  completely  distorted,  and  no  siphon-folds  could  be  detected.  This  specimen,  nevertheless, 
was  highly  interesting,  as  it  exhibited  an  important  structural  change  due  to  different  states  of  develop- 
ment. In  the  upper  part  the  three  areas  were  fully  shown,  they  appeared  also  further  down,  but  with 
the  versicular  much  diminished,  and  in  the  lowest  exposed  portion  only  two  were  visible,  or  the  central 
with  the  diaphragms,  and  the  intermediate  with  the  vertical  lamellae  crossed  by  transversely  waved  plates. 
In  this  bi-areal  state,  however,  Caninice  may  be  easily  distinguished  from  Cyathophylla  by  the  absence  in 
the  lamelliferous  zone  of  all  vesicular  lamina;. 

In  the  second  fragment  (figs.  6 a,  6 b ),  which  was  merely  a bi-areal  segment  five  lines  in  length  and 
breadth,  the  characters,  to  the  extent  preserved,  were  better  exposed  than  in  the  larger  specimen,  the  cur- 
vature being  slight.  The  bi-plated  lamella;  were  thick  and  simple  in  character,  with  ample  interspaces, 
and  their  inner  margins  projected  prominently  between  the  diaphragms.  The  siphon-folds  were  also  well- 
exhibited,  penetrating  obliquely  into  the  lamelliferous  zone. 

The  third  fragment  (fig.  6 c),  imbedded  in  the  same  matrix  as  the  second,  and  possibly  a portion  of  it, 
afforded  an  additional  important  change  dependent  upon  growth.  It  was  a baseal  termination,  conical, 
and  slightly  bent ; about  one  inch  in  length,  and  half  an  inch  in  its  greatest  diameter.  At  the  upper 
part  the  exterior  was  not  fully  preserved,  but  about  the  centre  of  the  fractured  termination  was  a small 
perforation,  or  pipe  (fig.  6 d),  which  descended  obliquely  and  was  surrounded  by  several  concentric  laminae, 
occupying  apparently  the  whole  of  the  area.  The  outer  zone  immediately  surrounding  this  structure 
(fig.  6 c)  was  composed  of  thick  lamella;  obscurely  bi-plated,  but  slightly  grooved  externally ; and, 
though  almost  in  close  contact,  their  sides  were  faintly  marked  by  waved  interstitial  lamina;.  A little 
lower,  and  thence  to  the  base,  the  central  area  was  contracted  to  an  ill-defined  interval,  more  or  less  oc- 
cupied by  the  irregular  edges  of  the  lamella; ; but  the  outer  zone  preserved  the  characters  of  the  upper 
part.  The  inferior  terminations  of  the  lamella;  were  peculiar,  and,  if  rightly  understood,  of  great  interest 
in  an  attempt  to  investigate  the  characters  of  the  genus.  They  were  clearly  rounded  and  smooth 
(fig.  6 c),  but  not  from  abrasion,  and  they  exhibited  not  the  least  trace  of  having  been  attached,  leading 
therefore,  to  the  inference  that  at  one  period  at  least  the  coral  was  free. 

M.  de  Koninck,  in  his  remarks  on  the  genus,  details  a series  of  changes  in  the  characters  of  the  siphon 
analogous  to  those  noticed  in  the  second  and  third  specimens ; and  he  states  still  further,  that  he  has  not 
rarely  met  with  two  modifications,  a central  cone,  and  a species  of  lateral  siphon,  " sur  la  meme  cloison 

Locality  and  Formation. — Velikovo,  between  Vladimir  and  Kovrof.  Upper  Carboniferous  limestone. 

In  another  specimen  of  limestone  from  the  same  locality  was  also  a fragment  of  the  bi-areal  and  baseal 
portions  of  a Caninia,  but  deserving  of  notice  on  account  of  the  additional  evidence  it  afforded  of  curious 
irregularities  of  development.  It  was  one  inch  and  a half  in  length,  nine  lines  in  diameter  at  the  upper 
extremity,  and  four  at  the  lower.  The  central  area  presented  a depressed  cone,  composed  of  diaphragms 
so  highly  contorted  and  intermingled  with  lamellae,  that  the  component  structures  could  not  be  separated 
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without  attention,  and  it  resembled  more  the  aspect  of  the  equivalent  section  of  a Strombodes  than  the 
normal  condition  of  a Caninia.  The  true  characters  of  the  latter  genus,  including  a small  siphon,  were 
however  all  recognizable.  The  lower  end  was  obliquely  fractured,  but  exhibited  near  the  centre  a minute 
convex  (concave  in  the  section  which  gave  the  under  surface)  plate,  and  two  irregular  openings  near  it 
the  whole  being  surrounded  by  a dense  zone  of  lamellae. 

Stylastraja. 

In  the  remarks  on  Lithostrotion  (p.  602),  it  is  stated,  that  the  coral  for  which  Lhwyd  originally  proposed 
the  name  (Litbophylacn  Bntanmci  Ichnographia,  Epistol.  v.  p.  122  and  pi.  23,  1699)  differs  essentially  in 
structure  and  m the  mode  of  producing  additional  columns  from  the  Lit  host,  floriforme  of  Dr.  Fleming ' • 
and  it  is  shown  that  the  internal  structure  of  that  fossil  and  of  other  Russian  species  of  Lithostrotion  ad- 
mits ol  a nple  subdivision,  or  into,- 1,  a central  area  occupied  by  a variously  constituted  axis  ; 2,  a middle 
area  composed  essentially  of  persistent  vertical  lamella, ; and  3,  an  outer  area  formed  of  arched  lamina,  more 
or  less  intersected  by  vertical  plates  or  extensions  of  the  lamella,  it  is  also  shown  that  the  additional 
c.o  umns  are  chiefly  developed  within  the  area  of  the  parent  column,  though  occasionally  without  it;  and 
further,  that  there  is  no  prevailing  natural  tendency  for  the  walls  of  the  adjacent  columns  to  separate 
when  a specimen  is  fractured  vertically.  It  is  now  proposed  to  explain  what  is  believed  to  be  the  cha- 
racters of  the  fossil  to  which  Lhwyd  first  applied  the  name  of  Lithostrotion,  and  to  point  out  the  difference 
between  them  and  those  of  Dr.  Fleming’s  Lithost.  floriforme. 

Lhwyd’s  figure  (Ichnographia,  tab.  23)  expresses  admirably,  though  rudely,  the  brief  descriptive  characters 
engraved  on  the  plate,  " Lithostrotion  sive  Basaltes  minimus  striatus  et  stellatus,”  the  vertical  surface  ex 
hibiting  a series  of  polygonal  or  basaltic-like  columns  longitudinally  striated,  and  the  transverse  a congeries 
of  variously  sized,  polygonal  stars.  Lhwyd  unfortunately  gives  no  additional  information  in  the  letter 
where  the  fossil  is  mentioned  (Epistol.  v.  p.  122),  but  Parkinson,  in  his  description  of  a coral  assigned 
by  him  apparently  with  great  correctness  to  Lhwyd’s  “Lithostrotion  sive  Basaltes”  (Org.  Rem.,  vol.  ii. 
p 43_45  pl.  5.  figS.  6 and  3)>  says,  that  it  « breaks  with  a moderate  force  laterally  applied  int0  a lar 

edges,  that  “ one  or  more  of  the  columns  may  be  detached  by  a moderate  stroke,”  and  that  “ a close 
examination,  especially  of  its  polished  surface,  will  show  that  the  stone  is  composed  of  a congeries  of 
polygonal  columns  exactly  adapted  and  closely  concreted  together  in  a parallel  direction.”  The  first  and 
last  of  these  statements  are  strictly  applicable  to  Lhwyd’s  figure,  the  vertical  surface  bearing  evidence  of 
facility  of  fracture,  and  the  whole  three  to  a coral  found  in  the  mountain  limestone  near  Bristol.  Par- 
kinson further  states,  that  “ the  longitudinal  section  exhibits  a striated  plumose  appearance,  and  that 
numerous  exceedingly  slender,  longitudinal  lamella',  corresponding  with  the  external  striae,  are  disposed 
perpendicularly  from  the  circumference  to  the  centre  in  a stellated  form,  intersected  vertically  and  hori- 
zontally by  proportionally  numerous  and  equally  delicate  lamella;”  (p.  44).  These  characters  are  likewise 
prominently  exhibited  by  the  Bristol  coral  before  mentioned ; and  believing  that  Parkinson  was  perfectly 
correct  in  referring  his  specimen  to  Lhwyd’s  • Lithostrotion,’  and  that  consequently  the  Bristol  fossil  is 
also  generically  if  not  specifically  identical  with  the  latter,  it  is  proposed  to  explain  briefly  the  leading 
characters  by  which  Lhwyd’s  polypidom  may  be  known  from  Dr.  Fleming’s  Lithostrotion. 

The  Bristol  coral  consists  of  columns  closely  aggregated,  and  so  moulded  as  to  fit  perfectly  and  fill  all 
irregularities  ; but  they  are  easily  separated  on  every  side,  the  adjacent  walls  of  each  column  having  been 
developed  by  the  inhabiting  polype,  without  apparently  any  superior,  superficial  community  of  existence 

’ Lithostrotion  striatum  of  the  same  authority,  though  referred  to  Lhwyd’s  figure,  may,  it  is  believed  be  apd  >d 
more  accurately  to  a carboniferous  fossil  resembling  it,  but  possessing  truly  the  generic  character  of  Lithost  tt 
forme.  Brit.  Anim.  508. 
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with  the  occupants  of  surrounding  columns.  In  Lithostrotion  floriforme,  on  the  contrary,  as  already  stated, 
there  is  no  tendency  to  divide  naturally  on  all  sides,  the  walls  being  essentially  “ coadunated,”  a character 
alluded  to  by  Martin  in  his  account  of  the  fossil ; and  though  he  says  that  " they  are  in  most  specimens 
separable,”  yet  such  natural  divisions  have  been  found  to  be  only  occasional  and  confined  to  a limited  part 
of  the  exterior  of  the  columns,  the  other  portions  being  firmly  united.  These  separations  are  believed  to 
occur  only  where  two  groups  of  columns  have  been  irregularly  brought  in  contact.  (Petri.  Derb.  descrip- 
tion of  pi.  43  and  44,  referred  to  by  Dr.  Fleming,  Brit.  Anim.  p.  508.)  Internally  Lhwyd’s  or  the  Bristol 
coral  is  divisible  in  the  mature  state  into  two  areas,  not  three: — 1st,  a centre  more  or  less  extensive, 
occupied  by  lamellae  variously  blended  or  by  contorted  laminae,  but  not  traversed  by  a distinct,  persistent 
axis ; and  -2ndly,  an  outer  area  intersected  by  vertical  persistent  lamella:,  the  interstices  being  variously 
crossed  by  inclined  or  arched  vesicular  plates.  The  additional  columns  were  produced  by  a subdivision 
parallel  to  one  of  the  facets  of  the  pre-existing  column,  and  not  by  the  development  of  a circular  germ. 
Externally,  the  partition  was  rendered  visible  by  a line  commencing  in  outer  walls  on  opposite  sides  of  a 
column,  and  ranging  upwards,  it  almost  immediately  marked  a clear  boundary  between  two  distinct 
columns.  The  polypes  which  inhabited  these  structures  formed,  as  before  stated,  independent,  adjacent 
walls,  and  had,  it  is  inferred,  no  connexion  at  the  upper  extremities.  To  this  mode  of  production,  the 
facility  with  which  the  columns  are  detached  is  necessarily  ascribed.  In  Lithost.  floriforme  the  germ  pro- 
duced within  the  area  of  the  parent  was  circular,  its  periphery  having  no  parallelism  with  the  sides  ot  the 
previous  column,  and  it  did  not  devclope  a separate  wall,  the  boundary  between  the  young  and  the  old 
columns  having  been  a conjoint  labour.  It  may  he  also  stated,  that  the  aptitude  of  the  polj  pes  to  fill 
every  inequality  due  to  growth,  precluded  the  possibility  of  the  introduction  of  interstitial  columns. 

The  internal  characters  dependent  upon  this  manner  of  reproduction  were  better  exhibited  in  a Russian 
coral,  described  in  the  next  page,  than  in  the  Bristol  fossil,  but  they  are  briefly  noticed  here  to  complete, 
as  far  as  possible,  the  generic  memoranda.  In  a section,  purposely  made,  about  half  a line  below  the 
point,  where  a subdivision  was  visible,  the  transverse  under  surface  exhibited  not  the  least  sign  of  any 
irregularity  in  the  lamellce  or  in  the  interstitial  plates.  The  young  or  offset  column,  which  commenced  im- 
mediately above  the  section  (PI.  A.  fig.  2 b),  nearly  subdivided  the  facets  from  which  it  sprung,  but  its  area 
was  much  less  than  half  that  of  the  pre-existing  column.  The  exposed  surface  was  inclined  obliquely  for- 
ward, and  therefore  did  not  display  everywhere  an  equal  state  of  development.  The  structure  exhibited  in 
this  uneven  plane  was  much  less  regular  than  that  in  the  section  beneath,  though  not  very  different  from 
the  arrangement  of  the  component  lamina:  near  the  sides  of  other  columns  in  which  no  subdivisions  existed  : 
traces  also  of  extension  upwards  of  the  lamella:  of  the  undivided  column  were  likewise  detectable,  indicating 
that  the  polype  of  the  young  column  possessed,  to  a certain  extent  at  least,  the  secreting  membranes  of 
the  old.  It  must  also  be  stated,  that  though  irregularities  in  the  exterior  of  the  columns  attended  in 
some  cases  the  production  of  the  offset,  yet  that  in  others  there  was  no  disconnection  upwards  between 
the  ribs  of  that  portion  of  the  undivided  wall  which  was  subjacent  to  the  young  column,  and  those  on  the 
surface  of  the  latter.  In  every  instance  in  the  Russian  specimen  as  well  as  in  the  English  the  divisional 
line  of  the  offset  was  parallel  to  one  of  the  facets,  and  the  youngest  condition  of  the  severed  portion  was 
an  irregular  polygon.  In  Lithostrotion,  the  lamella:  of  the  offspring  could  not  be  referred  even  in  part  to 
a continuation  with  pre-existing  structures. 

In  all  respects,  therefore,  it  is  believed  that  the  Bristol,  and  consequently  Lhwyd’s  coral,  is  generically 
distinct  from  Dr.  Fleming’s  Lithostrotion  floriforme. 

In  the  inferred  mode  of  producing  additional  columns,  there  is  a resemblance  to  the  fossiliferous  opera- 
tion characteristic  of  the  Astrea  and  Favia  of  Ehrenberg  as  well  as  of  the  restricted  Caryophyllia  of  the 
same  authority.  In  the  two  former  however  the  polypes  belonging  to  one  specimen  possess  a perfect 
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community  of  existence,  and  as  the  walls  of  the  adjacent  stems  are  also  inseparable,  there  are  marked 
generic  distinctions  from  Lhwyd’s  coral.  With  Ehrcnberg’s  Caryophyllia,  including  the  Lobophyllia  of 
De  Blainville,  there  is  a greater  agreement,  each  polype  having  at  the  superior  termination  a perfectly 
distinct  boundary,  and  in  general  considerable  intervals  between  it  and  those  next  adjacent;  but  internally 
the  structure  of  the  Bristol  coral  and  others  allied  to  it,  is  so  very  distinct  from  that  of  Caryophyllia,  par- 
ticularly in  the  bi-plated  nature  of  the  lamella?  and  in  the  vesicular  character  of  the  interstitial  plates,  as 
to  warrant,  independent  of  the  mode  of  grouping  and  the  decided  continuation  on  the  outer  side  of  the 
divided  stems,  of  the  lamellae  of  the  undivided,  a generic  separation. 

It  is  proposed,  therefore,  to  apply  to  Lhwyd’s  coral  the  generic  designation  of  Stylastraea  ( orvXos , co- 
lumna ; iirrrpov,  astrum ),  recommended  to  the  describer  by  Mr.  Murchison  on  account  of  its  columnar 
aspect ; and  if  Parkinson  be  correct  in  considering  it  as  identical  with  a fossil  described  by  Volkmann,  it 
is  further  suggested  that  it  should  be  distinguished  from  other  species  by  the  designation  of  Stylastraa 
vorticalis.  (Parkinson,  Org.  Rem.,  vol.  ii.  p.  45.) 

The  following  may  be  given  as  a summary  of  the  generic  characters,  so  far  as  the  nature  of  the  coral 
is  known  to  the  describer  : — 

A columnar , lamelliferous,  stony  poly pidom;  lamella  exceeding  twelve,  bi-plated;  columns  closely  aggregated, 
easily  separated ; internal  structure  twofold, — 1st,  u central  area  occupied  by  variously  blended  lamella  or 
contorted  lamina,  without  a distinct,  persistent  axis ; ‘2nd,  cm  outer  zone,  traversed  by  vertical,  continuous, 
bi-plated  lamella,  not  fasciculated ; interstices  occupied  by  numerous,  arched  or  vesicular  lamina;  additional 
columns  produced  by  subdivisions  of  the  parent  column;  polypes  perfectly  circumscribed  at  the  superior  termi- 
nation ; no  connecting  mantle. 

Stylus  Irma  inconferta,  sp.  n. 

Columns  4 — 6-sided,  irregular  in  the  breadth  of  the  planes  and  the  range  upwards ; outer  surface  unequally 
ribbed;  central  area,  variously  contorted  lamina ; outer  zone,  lamella  about  thirty -four,  alternately  broad 
and  very  narrow;  interstitial  plates  numerous ; terminal  cup  not  observed;  additional  columns  bi-partite 
(only?).  (PI.  A.  fig.  2.) 

This  fossil  differs  from  Lhwyd’s  species  in  the  greater  dimensions  of  the  columns,  in  the  more  open 
structure  of  the  interior,  and  in  the  centre  being  much  less  occupied  by  prolongations  of  the  lamellm. 

The  specimen  of  Styl.  inconferta  which  was  examined,  was  a fragment  detached  from  the  interior  of  a 
mass,  and  it  measured  about  four  inches  and  a half  in  altitude,  two  and  a quarter  in  width,  and  one  and  a 
half  in  extreme  thickness.  The  columns  exhibited  not  the  slightest  indications  of  divergence,  but  they 
were  more  or  less  irregular  in  form  and  range,  and  so  perfectly  moulded  to  each  other  as  to  indicate  a 
complete  aptitude  in  the  polypes  to  fill  every  interspace  (fig.  2).  They  had  in  some  places  been  fractured, 
and  occasionally  dislocated,  apparently  during  the  life  of  the  animal ; and  at  the  upper  extremity  the  whole 
mass  of  the  specimen,  to  the  depth  of  half  an  inch,  had  so  far  undergone  decomposition,  that  it  presented 
only  a confused  aggregate  of  broken  plates  with  slight  traces  of  polygonal  boundaries.  The  average 
diameter  of  the  more  regular  columns  was  four  lines. 

1.  The  central  area,  which  was  circular  and  rarely  exceeded  one  line  in  diameter,  had  no  definite  boun- 
dary, and  was  composed  of  irregular  lamina?  variously  inclined  and  intermingled,  but  sometimes,  though 
rarely,  extended  transversely  across  the  area,  giving  such  limited  vertical  sections  very  much  the  aspect 
of  the  interior  of  a Cyathophyllum : the  general  structure,  however,  agreed  more  nearly  with  that  of  a 
Litliodendron  without  an  axis.  Rough  transverse  sections,  moreover,  never  gave  a centre  composed  of  a 
smooth,  flat  disc  similar  to  that  of  Cyathophyllum ; and  such  surfaces,  when  polished,  always  exhibited 
faint  curved  lines,  without  any  symmetrical  structure,  indicative  of  the  axis  of  Lithostrotion  or  Lithe  • 
dendron. 
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2.  The  lamellae  of  the  outer  area  sprang  very  generally  from  the  boundary  wall,  the  narrow  being  almost 
rudimentary,  but  the  broad  ranging  with  slight  flexures  across  the  zone,  and  sometimes  into  the  central 
structure.  Though  conjointly  exceedingly  thin,  the  two  plates  could  readily  be  detected  in  polished, 
transverse  sections  ; and  in  longitudinal  fractures  (fig.  2,  2 a mag.),  the  separated  feathered  surfaces  were 
as  clearly  displayed  in  these  comparatively  minute  columns  as  in  the  gigantic  G'auinia  of  Ireland.  There 
was,  however,  this  difference  ; in  Stylastrrea  the  inner  surface  of  the  plates  extended  to  the  wall  of  the  co- 
lumn, while  in  Caninia  it  was  confined  to  a limited  intermediate  zone.  The  surface  was  traversed  by 
strong,  waved  lines,  inclined  upwards  and  outwards.  The  interstitial  plates,  prolongations,  in  part  at  least, 
of  the  central  laminas,  were,  as  exposed  in  vertical  sections,  highly  inclined,  vesicular  and  numerous,  but 
not  so  close  or  small  as  in  Lhwyd  s coral ; and  in  transverse  sections  they  exhibited  variously  combined, 
curved  or  arched  lines,  also  less  numerous  or  closely  disposed  than  in  that  fossil,  on  account  apparently 
of  the  rudimentary  character  of  the  alternate  or  narrow  lamellae. 

The  exterior  of  the  columns  (fig.  2)  was  very  irregular  in  outline,  conforming,  as  before  stated,  to  all  in- 
equalities of  upward  development ; and  not  unfrequently  one  column  overlapped,  in  part,  an  adjacent  facet. 
The  sides  were  crossed  by  fine,  waved  lines  and  prominent  ridges,  indicative  of  renewed  or  disturbed 
growth ; and  they  were  traversed  vertically  by  broad  ribs  of  variable  strength  and  persistence. 

With  respect  to  the  mode  of  producing  additional  columns,  the  remarks  already  given  (p.  620  and 
fig.  2 b)  contain  all  the  information  acquired  from  the  examination  of  this  specimen,  except  that  stages  of 
gradual  completion  of  internal  structure  in  the  divided  columns  were  noticed  (fig.  2 c),  and  that  the  re- 
productive developments  took  place  very  irregularly,  and  in  general  at  considerable  intervals.  No  signs 
of  a triple  or  quadruple  partition  were  detected. 

Locality  and  Formation. — Kossatchi-Datchi,  south  of  Miask,  eastern  side  of  the  Ural  Chain.  Carboni- 
ferous limestone.  ( Stylastreea  inconferta  thus  affords  an  additional  interesting  link  between  the  carboni- 
ferous fauna  of  Western  Europe  and  that  of  the  borders  of  Asia.) 

DiPIIY  PH  YLLXJM. 

This  generic  designation  is  proposed  for  certain  corals  which  exhibit  an  aggregate  of  characters  be- 
lieved to  be  sufficiently  peculiar  to  warrant  the  fossils  possessing  them  being  considered  the  type  of  a new 
genus.  The  peculiarities  were  first  observed  in  a specimen  from  the  carboniferous  limestone  of  the 
neighbourhood  of  Kamensk,  on  the  Siberian  side  of  the  Ural  Mountains,  and  more  recently  in  a fossil  of 
not  rare  occurrence  in  the  equivalent  formation  near  Bristol.  The  genera  with  which  these  corals  are 
most  nearly  allied,  as  respects  either  structural  details  or  mode  of  reproduction,  are  Lithodendron,  Cya- 
thophyllum,  Stylastrsea  and  Caryophyllia  of  Ehrenberg.  In  the  following  notice,  allusion  is  constantly 
made  to  the  English  specimens  also,  as  they  exhibited  prominently,  in  some  instances,  characters  which 
were  but  slightly  indicated  in  those  from  Kamensk ; and  the  reader  is  requested  while  perusing  it  to  con- 
sult the  figures  of  the  latter  fossil  given  in  Plate  A.  (figs.  4 to  4 c). 

The  points  of  resemblance  between  the  corals  under  consideration  and  well-known  species  of  Litho- 
dendron, are,  in  some  states,  so  considerable,  that  the  Bristol  fossil  may  have  been  occasionally  referred  to 
one  of  them.  In  the  mode  of  growth,  both  Lithodendron  and  the  proposed  genus  agree  by  having  deve- 
loped ramified  masses,  with  the  stems  more  or  less  distant  from  each  other,  but  occasionally  united  when 
the  interval  was  small.  Internally  both  genera  exhibit,  in  the  zone  surrounding  the  central  area,  a great 
uniformity  of  structure,  allowance  being  made  for  specific  diversities,  and  the  variations  which  occur  in 
different  portions  of  the  same  specimen.  The  lamellae  in  both  are  also  bi-plated.  As  regards  the  central 
area,  it  was  composed  in  the  Kamensk  specimens  of  convex  or  flat  diaphragms ; but  in  neither  longitu- 
dinal or  transverse  sections  obtained  by  fracture,  and  subsequently  polished,  were  any  signs  detected  of 
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an  axis ; nor  did  they  occur  in  a specimen,  so  worn  down  by  the  describer  that  the  centre  could  not  be 
passed,  and  an  axis  exist,  without  being  discovered.  In  some  of  the  Bristol  longitudinal  sections,  how- 
ever, displaying  in  all  other  respects  a perfect  agreement  with  those  of  the  Kamensk  fossil,  a central  body 
was  occasionally  more  or  less  developed,  and  when  fully,  it  resembled  so  greatly  the  axis  of  true  Lithodendra, 
that  a generic  identity  might  have  been  inferred.  It  is  believed,  nevertheless,  that  there  are  important  es- 
sential differences  between  the  apparent  axis  of  the  proposed  genus  and  the  real  axis  of  the  established  one. 
In  Lithodendron  it  forms  a marked  persistent  body,  variously  constituted,  but  ranging  continuously  through 
the  centre  of  the  stem,  and  forming  in  the  terminal  cup  a bold  boss  : there  is  also  no  connexion  between 
it  and  the  mode  of  ramification,  the  branches  springing  from  the  side,  and  being  in  no  way  influenced  by 
it.  In  the  proposed  genus,  on  the  contrary,  the  central  body  varies  in  characters,  the  variations  depend- 
ing, it  is  believed,  on  the  manner  in  which  the  ramifying  was  effected.  In  longitudinal  sections  of  both 
Kamensk  and  Bristol  specimens,  an  acicular  point,  more  or  less  prolonged,  was  not  unfrequently  noticed 
springing  vertically  or  obliquely  from  the  centre  of  one  diaphragm,  and  occasionally  ranging  to  the  under 
surface  of  the  next.  In  some  sections  from  Bristol,  not  those  which  exhibited  most  strongly  the  appa- 
rent axis,  similar  acicular  lines  traversed  two,  or  more,  successive  intervals,  but  without  any  regular  con- 
nexion, the  terminations  on  the  upper  and  under  sides  of  the  diaphragms  not  coinciding  in  position.  Be- 
tween these  intersected  intervals,  others  occurred  in  which  no  central  process  was  noticed.  Again,  in  lieu 
of  a single  line,  two  occasionally  appeared  springing  obliquely  from  a continuous  base  or  diaphragm,  and 
were  united  in  an  acute  angle,  either  at  the  top  of  the  interval,  or  after  extending  through  more  than 
one,  and  in  such  cases  interrupting  the  range  of  the  intermediate  diaphragms.  Occasionally  also  one  of 
the  transverse  laminEe  was  bent  upwards  at  an  obtuse  angle  in  the  centre.  In  the  most  strongly  charac- 
terized axes,  the  diaphragms  were  in  general  very  irregular,  and  sharply  inclined  against  the  central  aci- 
cular line ; the  whole  agreeing,  as  before  stated,  almost  perfectly  in  appearance  with  the  axis  of  some 
true  Lithodendra.  All  these  structures  were  very  unequally  exhibited,  and  even  the  last  was  preceded 
and  succeeded  in  the  same  section,  which  showed  no  distinct  curvature,  by  regular  diaphragms  and  in- 
tervals, without  any  indications  of  a central  body.  In  nearly  300  transverse  or  oblique  sections,  displayed 
in  polished  Bristol  slabs,  no  true  axis  was  observed ; and  in  the  only  terminal  cup  examined  (a  Kamensk 
specimen),  no  boss  was  discovered,  during  a careful  removal  of  the  sediment  with  which  the  depression 
had  been  filled. 

It  is  proposed  now  to  state  briefly  the  conceived  real  nature  of  these  various  central  structures,  and  to 
point  out  in  what  respects  they  are  believed  to  differ  from  the  axis  of  Lithodendra. 

The  branching  in  the  corals  under  consideration,  was  effected  by  a perfect  medial  subdivision  of  the  stem, 
and  consequently  in  the  exact  range  of  the  indications  above  noticed  of  irregularities  in  the  inhabiting 
polype  : moreover,  those  structural  inequalities  often  immediately  preceded  the  sub-divisional  process,  and 
could  easily  be  referred  as  the  first  steps  in  that  new  order  of  growth  which  was  speedily  perfected  in  the 
divided  branches.  In  figure  4 b,  Plate  A.,  an  acicular  line  immediately  precedes  the  bifurcation  : and  the 
reader  is  requested  to  compare  the  oblique,  subdivided  diaphragms  at  the  commencement  of  the  separated 
branches  with  the  inclined  plates  mentioned  above.  It  is  therefore  inferred,  that  all  the  irregularities  or 
apparent  axeal  structures  are  but  immature  signs  of  the  process  which  was  effected  at  the  fitting  period ; 
and  further,  that  such  a mode  of  branching  precluded  the  existence  of  a persistent  axis  similar  to  that  of 
Lithodendron:  it  has  been  already  stated,  there  is  no  connexion  in  that  genus,  in  position  or  otherwise,  be- 
tween the  axis  and  the  lateral  offsets  or  branches  developed  from  germs.  According  to  Ehrenberg,  this  dif- 
ference in  the  mode  of  ramification  demands  not  only  a generic  separation,  but  tha  tne  coral  should  be 
placed  in  a distinct  family  from  that  to  which  Lithodendron  belongs. 
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Respecting  the  other  genera  with  which  the  Kamensk  fossil  has  been  stated  to  have  certain  resem- 
blances, few  remarks  only  are  necessary. 

Internally  there  is  an  almost  perfect  central  agreement,  except  in  the  occasional  irregularities,  between 
the  proposed  genus  and  many  of  the  corals  usually  assigned  to  Cyathopliyllum ; but  there  is,  again,  be- 
sides the  distinction  in  the  number  of  areas,  the  important  difference,  of  one  being  perfectly  bipartite  and 
the  other  proliferous. 

As  regards  Stylastrcea,  the  structural  details  of  the  interior  are  also  different  as  respects  the  areas,  and 
the  sub-divisional  process,  if  rightly  assigned  to  that  genus,  is  much  less  perfect  than  in  the  Kamensk 
fossil ; in  Stylastrsca  also  the  adjacent  columns  are  never  laterally  united. 

Lastly,  while  there  is  a strict  accordance  in  the  mode  of  branching,  there  is  a complete  dissimilarity 
internally  between  the  coral  which  has  been  under  consideration  and  Caryophyllia. 

Believing,  therefore,  that  the  Siberian  and  English  polypidoms  are  in  their  aggregated  characters  gene- 
rically  distinct,  it  is  proposed  to  designate  them  by  the  appellation  of  Diphyphyllum,  founded  on  the  two- 
fold resemblance,  first  noticed  in  the  Kamensk  specimens,  to  Cyathophyllum  centrically,  and  to  Caryo- 
phyllia in  the  mode  of  branching  (bt (jtvqs,  duas  habeas  naturas ; <j>v\Kov,  folium) . 

The  following  generic  characters  arc  suggested  : — 

A stony,  lamelliferous  polypidom  : lamella  exceeding  12,  bi-plat ed ; branched,  branches  dichotomous ; inter- 
nal structure,  tri-areal : 1 , central  area,  intersected  by  flat,  convex  or  irregular  diaphragms,  no  persistent 
axis ; 2,  intermediate  area,  traversed  vertically  by  lamella: ; interspaces  crossed  obliquely  or  downwards  by 
extensions  of  the  diaphragms  and  subordinate  plates  ; 3,  outer  area  traversed  by  lateral  extensions  of  lamella: 
interspaces  crossed  by  arched  or  vesicular  lamina  inclined  upwards  and  outwards ; stems  not  uniformly  thick- 
ened by  external  secretions,  but  occasionally  united  when  in  juxtaposition. 

Diphyphyllum  concinnum. 

Stems  cylindrical,  nearly  smooth  ; crossed  externally  by  close,  fine,  waved  lines , and  stronger , unequal,  distant 
bands ; lamella:  numerous,  variable ,-  inner  surface  of  plates  furrowed  strongly  upwards  and  outwards  ; 
central  area,  diaphragms  flat,  convex  or  irregular  ■ intermediate  area,  principal  lamella:  exceeding  30, 
more  or  less  waved,  intermediate  very  unequal;  interstitial  prolongations  of  diaphragms  inclined  sharply 
downwards,  accessory  plates  nearly  horizontal ; outer  area,  lamella:  variable  in  strength  and  range,  in- 
terstitial plates  largely  vesicular ; terminal  cup  deep,  lined  by  edges  of  the  lamella:,  no  central  boss. 
(PI.  A.  fig.  4.) 

The  specimens  of  this  coral  which  were  examined,  consisted  of  one  subdivided  stem  (fig.  4 a,  4 b),  and 
several  portions  of  others  (fig.  4)  ; the  larger  having  a nearly  uniform  diameter  of  four  and  a half  lines, 
and  the  smaller  of  three  and  a half  lines.  The  relative  proportions  of  the  areas  were  not  quite  constant, 
but  in  one  specimen  the  width  of  the  central  was  about  two  lines,  and  that  of  each  of  the  others  one  line. 
The  inner  surfaces  of  the  lamella:  plates  agreed  almost  perfectly  with  those  of  Caninia  and  Stylastrsea ; and 
the  lamellae  in  their  extension  across  the  outer  area,  partook  very  much  of  the  variable  characters  exhibited 
in  the  former  genus ; being  sometimes  alternately  broad  and  narrow,  the  latter  projecting  partially  into 
the  intermediate  zone,  but  sometimes  so  united  to  the  vesicular  lamina;  as  to  form  a complicated  reticu- 
lation. The  boundary  wall  was  exceedingly  thin  throughout,  and  exhibited  no  indications  of  lateral  junc- 
tions. The  indications  of  an  axis  were  very  faint,  being  confined  to  the  occasional  appearance  of  a single 
line  in  the  centre  of  the  area,  or  to  a few  instances  of  conical  irregularities  in  the  diaphragms.  The 
beautiful  example  of  bifurcation  represented  in  figures  4 a,  4 b,  exhibits  clearly  the  connexion  between 
such  irregularities  and  the  sub-dividing  process.  The  depth  of  the  terminal  cup  was  rather  more  than 
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half  the  diameter ; the  margin  was  sharp ; the  edges  of  the  lamella;  projected  slightly  and  the  bottom 
was  formed  by  the  smooth  surface  of  a diaphragm. 

Locality  and  Formation.  Hill  of  ichirief,  Kamensk,  on  the  river  Issetz,  eastern  side  of  the  Ural  Chain. 
Carboniferous  limestone. 

Monticularia  Sternbergii,  Fischer. 

Hydnophora  Sternbergii , Fischer  de  Waldheim,  Oryctographie  du  Gouvern.  de  Moscou,  p.  157.  pi.  34. 
fig.  5 '.  (Gregorievo,  sixty  versts  south-west  from  Moscow.) 

Ihe  specimen  of  this  coral  which  was  examined,  consisted  of  soft,  granular  limestone,  without  a trace 
of  animal  secretion.  The  portions  exhibiting  the  lamelliferous  cones  were  of  limited  extent;  but  there 
was  a perfect  agreement  in  the  number  and  character  of  rays,  with  M.  Fischer’s  description  and  unmag- 
nified figure.  From  the  friable  nature  of  the  specimen,  it  was  impossible  to  detect  any  extension  inwards 
of  the  lamelliferous  rays ; but  it  was  believed,  on  account  of  the  agreement  in  the  characters  of  the  cones 
with  those  of  a recent  specimen  of  Monticularia,  and  from  the  difficulty  of  referring  them  to  casts  of  an 
Astrea  or  any  allied  genus,  that  the  fossil  had  been  rightly  studied  by  M.  Fischer.  Professor  Goldfuss,  in 
the  additions  to  the  first  volume  of  the  Petrefacta,  has  identified  his  Astrea  velamentosa,  a Maestricht 
fossil,  with  Monticularia  Sternbergii , but  most  clearly  on  insufficient  grounds  (Petref.  pp.  68,  245.  pi.  23. 
fig.  4). 

Locality  and  Formation. — Meslikovitza,  Government  of  Kovno.  Silurian  '1 2. 

Porites  pyriformis,  Ehrenberg. 

Beitriigc  zur  Kenntniss  der  Corallenthiere  des  Rothen  Meeres,  p.  120.  1831-1834.  (Berlin  Trans- 
actions, 1832.) 

Heliopora  interstincla,  Eichwald,  Systeme  Silurien  de  l’Esthonie,  p.  211.  1840. 

In  Mr.  Murchison’s  works  on  the  Silurian  System,  part  ii.  p.  686,  a list  of  other  synonyms  and  refer- 
ences is  given. 

It  is  believed,  that  the  specific  characters  of  the  group  of  corals  to  which  For.  pyriformis  belongs 
cannot  be  correctly  determined,  unless  the  specimens  examined  exhibit,  not  only  the  structure  pos- 
sessed during  growth,  but  that  also  which  the  polype  developed  at  the  period  when  it  apparently  ceased 
to  add  to  the  stony  fabric.  So  far,  however,  as  a comparison  of  equally  immature  specimens  would 
permit  an  opinion  to  be  formed,  the  Russian  fossil  presented  no  essential  structural  differences  from  that 
found  in  the  Silurian  formations  of  England,  of  Gothland,  or  of  Malmoe  Isle  in  the  Bay  of  Christiania. 
With  respect  to  the  Eifel  coral  described  and  figured  by  Prof.  Goldfuss,  under  the  name  of  Astrea  porosa, 
(Petref.  pi.  21.  fig.  7),  and  identified  by  him,  as  well  as  by  all  other  authorities,  with  the  Gothland  fossil, 
or  Porites  pyriformis,  the  same  stage  of  development  presents,  it  is  believed,  no  structural  difference, 
with  the  exception,  perhaps,  of  a greater  breadth  of  the  lamellae.  This  observation  applies  also  to  a coral 
common  in  the  Devonian  limestone  of  England,  and  assigned  likewise  to  Por.  pyriformis.  In  a notice, 
however,  on  one  of  the  plates,  illustrative  of  Professor  Sedgwick  and  Mr.  Murchison’s  Memoir  on  the 
Devonian  System  of  England  (Trans.  Geol.  Soc.  London,  2nd  ser.  vol.  v.  pi.  58.  1840),  some  specimens 

1 It  has  been  considered  necessary  to  retain  the  use  of  Lamarck’s  generic  name,  on  account  of  its  having  been 
very  generally  adopted,  though  proposed  subsequently  to  Hydnophora. 

2 The  locality  of  Meshkovitza,  north  of  Shavli,  in  the  government  of  Kovno  (Lithuania),  where  our  fragment  was 
collected,  is  unquestionably  Silurian ; whilst  Fischer’s  locality  is  carboniferous.  Believing  the  identification  of  Mr 
Lonsdale  to  be  correct,  it  does  not  appear  to  us  absolutely  necessary  to  suppose,  that  this  species  of  coral  is  com- 
mon to  the  two  systems ; for,  after  all,  the  Moscow  specimen  may  have  been  derived  from  the  northern  drift  in 
which  fragments  of  Silurian  rocks  are  not  uncommon. — R.  I.  M. 
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of  that  coral  belonging  to  Mr.  Austen  are  briefly  shown  to  undergo  a very  remarkable  change  at  a certain 
period  of  development,  and  inferred  to  be  that  which  limited  its  growth.  Whether  the  specific  determi- 
nation was  correct,  remains  to  be  proved  by  the  discovery  of  Silurian  specimens,  exhibiting  fully  the  same 
state.  The  author  of  these  notes  is  not  aware  of  any  observations  having  been  made  upon  this  important 
inquiry ; and  he  is  unwilling  to  propose,  on  imperfect  evidence,  specific  separations ; but  a Gothland 
specimen  in  Mr.  Murchison’s  cabinet  afforded  a few  instances  of  the  obliteration  of  tubes  by  the  extension 
and  union  of  the  lamella: . The  characters,  thus  presented,  differed  however  materially  from  those  ex- 
hibited by  the  specimens  from  the  Devonian  limestones  of  England,  being  merely  a junction  of  lamellm 
without  any  of  the  fillings-up  by  transverse  or  convex  laminae  so  prominent  in  the  other  instances.  It 
has,  however,  been  deemed  right  to  call  attention  to  the  subject,  and  it  is  hoped  that  it  will  receive  from 
those  possessed  of  the  requisite  facilities,  a full  share  of  consideration. 

In  the  recent  Heliopora  crerulea  of  De  Blainville  ( Pocillopora  ceerulea,  Lamarck),  a somewhat  similar 
obliteration  of  the  tubes  occurs,  but  the  agreement  is  not  considered  sufficient  in  the  present  state  of  the 
inquiry  to  justify  the  restoration  of  Porites  pyriformis  to  that  genus,  other  Anthozoa  exhibiting  also  re- 
markable changes  in  the  external  characters  at  a certain,  possibly  final  period  of  development. 

Localities  and  Formations. — Isle  of  Dago  ; Petropavlofsk  ; Gothland  ; Malmoe  Isle,  in  Christiania  Bay  ; 
Upper  Silurian. 

Aulopora  conglomerata  ?,  Goldf. 1 

Petrefacta,  p.  83.  pi.  29.  fig.  4. 

The  fossil  assigned  with  a doubt  to  this  coral,  was  attached  to  a mass  of  Favosites,  and  occupied  a 
surface  about  an  inch  in  diameter.  It  consisted  of  an  aggregate  of  nearly  horizontal  or  inclined  tubes, 
forming  what  might  be  considered  as  the  base,  or  commencement  of  a group  similar  to  that  figured  by 
M.  Goldfuss  (loc.  cit.  supra'). 

Locality  and  Formation. — Isle  of  Dago.  Upper  Silurian. 

Stromatopora  concentrica,  Goldfuss. 

Petrefacta  Musei  Univer.  Bonnensis,  p.  22.  tab.  8.  fig.  5.  1826. 

Mr.  Murchison’s  Silurian  System,  part  ii.  p.  680.  pi.  15.  fig.  31.  1839. 

No  differences  were  observed  between  the  Russian  specimens  of  this  coral,  and  those  found  in  the 
Silurian  formations  of  England.  In  Russia  it  occurs  also  in  considerable  masses,  equalling  many  of  the 
larger  specimens  obtained  in  the  Wenlock  limestone,  one,  from  the  Isle  of  Dago,  measuring  eight  and  a 
half  inches  in  length,  five  in  its  greatest  breadth,  and  three  and  a half  in  thickness ; and  another  of  an 
oval  form  from  Petropavlofsk  on  the  east  flank  of  the  Ural  Chain,  being  about  nine  inches  in  one  diameter, 
and  five  in  the  other. 

It  does  not  appear  to  be  a common  fossil  in  Gothland,  not  being  mentioned  by  Fougt  in  his  memoir  on 
the  Corals  of  the  Baltic,  or  by  Hisinger  in  the  Lethsea  Suecica  ; the  author  of  these  notes  has  also  seen 
but  one  small  fragment  imbedded  in  a slab  of  encrinital  limestone.  It  is  believed  to  occur  in  one  of  the 
Silurian  deposits  of  the  bay  of  Christiania. 

Localities  and  Formations. — Naissi  in  Lithuania ; Gothland  ; Isle  of  Dago ; North  of  Petrozavodsk ; 
Petropavlofsk,  and  between  N.  and  V.  Turinsk,  east  flank  of  North  Ural ; Isles  of  Christiania  Bay. 
Silurian. 

Fenestella,  Miller. 

This  genus  was  originally  proposed  by  the  late  author  of  the  work  on  Crinoidea,  but  it  was  first  intro- 
duced into  a published  notice  on  fossil  corals,  in  the  Appendix  to  Mr.  Murchison’s  ‘ Silurian  System  ’ 

1 A second  species  of  Aulopora  ( A . serpens  ?)  was  found  by  Count  Keyserling  in  the  Devonian  strata  of  Voroneje, 
but  has  not  been  submitted  to  Mr.  Lonsdale. 
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(part  ii.  p.  677.  1839).  Various  polypidoms,  however,  similar  in  structure  with  the  carboniferous  lime- 
stone fossils  to  which  the  name  was  applied  by  Mr.  Miller,  having  been  recently  referred  to  Gorgonk 
and  Retcpora,  and  the  establishment  of  Fenestella  objected  to',  it  has  been  deemed  necessary  to  point 
out  briefly  the  characters  by  which  the  latter  genus  is  distinguished  from  the  two  former. 

From  Gorgoma,  whether  limited  according  to  Lamouroux,  De  Blainville  and  Ehrenberg,  or  considered 
more  generally,  as  by  Lamarck,  Fenestella  differs  in  its  principal  component  structures.  It  has  no  con- 
tractile, separable,  pulverulent  crust,  to  which  the  cell  of  the  polype  is  limited,  nor  has  it  any  represen- 
tative of  an  internal,  horn-like  axis,  with  or  without  a distinct  central  structure.  The  outer  lamina, 
which  in  a state  of  decomposition  may  be  said  to  resemble,  to  a certain  extent,  the  crust  of  Gorgonk', 
consists,  however,  m a nearly  perfect  condition,  of  an  apparently  solid  substance,  more  or  less  pierced  by 
microscopic  foramina,  but  bearing  no  trace  of  having  been  contractile,  or  largely  composed  of  animal 
matter.  On  the  side  to  which  the  cells  are  confined,  it  is  very  thin,  except  at  the  intervals  where  the 
cells  bend  suddenly  outwards  ; while  on  the  reverse  side,  it  was  not  developed  till  the  coral  had  attained 
a certain  age,  after  which  it  was  gradually  thickened,  and  it  often  attained  considerable  dimensions  in 
the  lower  part  of  the  stem.  In  some  old  specimens,  when  this  reverse  lamina  is  partially  abraded,  and 
the  internal  layer  of  vertical  tubuli  is  exposed,  the  resemblance  to  ordinary,  recent  Gorgonk  is  con- 
siderable ; but  a due  examination  of  all  the  component  parts  will  convince  the  observer  that  there  is  no 
generic  identity.  In  the  next  place,  as  respects  the  cells,  the  differences  are  as  great.  In  Gorgonk  the 
whole  contractile  crust,  including  the  sides  of  the  polype-cavities,  is  but  a great  development  of  the 
outer  tunic  of  the  compound  animal-;  whereas  in  Fenestellae,  the  laminae  composing  the  outer  surface 
and  the  other  walls  of  the  cells,  agree  closely  in  characters  with  the  equivalent  portions  of  true  calca- 
reous cellular  corals,  and  therefore  had  no  intimate  union  or  interblending  with  the  membranes  of  the 
polype  similar  to  that  of  Gorgonk.  A careful  consideration  of  these  structures  alone,  will,  it  is  believed 
satisfy  the  palaeontologist,  that  there  is  not  merely  a generic,  but  a much  greater  distinction.  With 
regard  to  the  interior  of  the  coral,  a perfect  dissimilarity  again  prevails.  Beneath  the  thick  series  of 
obliquely  overlying  cylindrical  cells,  limited  to  one  side  of  the  coral,  there  is  no  axis  formed  of  concen- 
tric bands  variously  composed,  yet  distinct  in  character  from  the  crust,  but  a parallel  layer  of  vertical, 
capillary  tubes,  the  walls  of  which  differ  not  apparently  from  those  of  the  cells.  In  the  young  states, 
this  layer  constitutes  the  outer  surface  of  the  non-cellular  side,— a character  not  to  be  detected  among 
Gorgonk,  which  develope,  first,  the  perfectly  surrounding  crust,  and  then  the  fibrous  or  horn-like  axis” 

1 he  outer  layer  of  the  reverse  side  differs  not,  as  before  stated,  essentially  from  the  other  solid  portions, 
and  was  clearly  formed  by  secretions  from  vessels  connected  with  the  polype  by  means  of  foramina  or 
tubuli,  in  the  same  manner  as  in  many  cellular  or  tubular  corals  ; and  it  cannot  be  regarded,  like  the 
crust  in  Gorgonk,  as  the  product  of  an  investing  animal  substance. 

The  characters  thus  imperfectly  suggested  for  consideration,  will,  it  is  hoped,  when  better  elucidated 
by  accomplished  paleontologists,  lead  to  a right  understanding  of  the  corals  assigned  to  Mr.  Miller’s 
genus,  and  remove  every  doubt  respecting  their  not  being  “ corticiferous  polypidoms.”  Had  that  author 
lived  and  published  the  intended  work,  the  nature  of  these  fossils  would  not  have  been  misunderstood  by 
any  observer. 

Between  Fenestella  and  Retepora  the  agreement  is  much  greater  than  in  the  preceding  case.  In  both 
genera  the  polype  cells  are  limited  to  one  side,  and  the  reverse  surface  is  formed  as  well  as  thickened  by 


1 Description  Anim.  Foss.  Terr.  Houiller,  &c.  de  la  Belgique,  p.  3,  1842. 

2 See  Dr.  Milne  Edwards’  remarks  on  “ Polypiers  Corticiferes,"  2nd  edit.  Lamarck,  Anim.  sans  Vert.  ii.  u 464 

et  seq,  1836.  ’ ■ ' i 
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secretions  from  the  animal  through  foramina  in  the  first  instance,  and  horizontal  channels  subsequently : 
but  in  true  Retepora  the  intermediate  layer  of  vertical  capillary  tubes  is  totally  wanting,  the  corals  pos- 
sessing that  structure,  and  formerly  included  in  the  genus,  having  been  removed  from  it  by  Lamouroux 
and  other  authorities.  Among  the  minor  distinctions  may  be  noticed,  the  oblique  arrangement  of  the 
cells  in  Fenestella,  whereby  they  in  part  overlie  each  other,  and  are  more  or  less  suddenly  bent  towards 
the  oral  termination ; also  the  tendency  to  a cylindrical  form  and  vertically  lineal  arrangement.  If  the 
meshes  in  Retepora  generally  can  be  regarded  as  the  result  only  of  oblique  unions  of  branches,  then  the 
transverse  processes  in  Fenestella,  whether  cellular  or  not,  may  likewise  be  considered  as  a generic  di- 
stinction. A central  dividing  ridge,  or  the  sculpturing  exhibited  on  the  cellular  surface  of  some  species 
of  Fenestella  cannot  alone  he  regarded  as  an  essential  character,  though  no  analogous  structure  appears 
to  have  been  noticed  in  Retepora,  the  strength  of  the  configurations  depending  generally  upon  the  age 
of  the  specimen  or  of  the  part  preserved,  and  the  very  existence  being  not  unfrequently  concealed  by 
external  thickenings.  There  are  other  details  which  the  practised  eye  will  detect  and  dwell  upon,  and 
render  available  in  the  aggregate ; but  it  is  hoped  that  sufficient  have  been  indicated  to  prevent  the  most 
inexperienced  paleontologist  from  assigning  to  Retepora  such  polypidoms  as  those  under  consideration, 
because  they  exhibit,  at  first  sight,  a certain  amount  of  resemblance. 

Between  Fenestella  and  Hornera  the  agreement  in  some  respects  again  is  greater  than  in  either  of  the 
preceding  instances,  but  there  are  important  essential  differences.  In  Hornera  there  exists  each  of  the 
three  great  structural  characters  already  shown  to  belong  to  Fenestella,  namely,  a polypiferous  surface, 
an  intermediate  layer  of  capillary  tubes,  and  a reverse  outer  crust  produced  at  a certain  period  of  deve- 
lopment, and  thickened  by  secretions  from  the  animal.  In  the  cylindrical  or  slightly  polygonal  form  of 
the  polype  cavity,  as  well  as  in  the  oblique  overlying  position,  there  are  also  certain  but  limited  agree- 
ments, the  cavity  being  of  very  limited  extent  in  Fenestella.  Hornera,  however,  has  been  shown  by 
Dr.  Milne  Edwards  to  belong  to  the  family  of  Tubuliporidae  (Ilecherclies  sur  les  Polypes,  Mem.  sur  les 
Crisies,  &c.),  and  it  never  exhibits  the  structures  about  to  be  noticed.  In  many  published  figures,  a row 
of  relatively  large  foramina  are  delineated  ranging  down  the  central  ridge  (where  it  exists) ; and  they  have 
been  found  to  prevail  in  species  possessing  such  divisional  lines,  whether  one  or  more  in  number,  but 
under  different  appearances,  the  foramina  being  sometimes  near  each  other,  sometimes  at  considerable 
distances,  and  generally  in  a straight  row,  though  in  one  instance  they  were  found  to  be  arranged  alter- 
nately or  in  zigzag.  Occasionally  they  are  entirely  wanting.  When  the  coral  itself  is  not  preserved,  and 
the  specimen  exhibits  only  a cast  of  the  surface,  a conical  indentation  usually  represents  the  foramen ; 
and  the  difference  is  conjectured  to  arise  from  the  outer  covering  of  the  opening  having  been  destroyed 
where  the  coral  is  in  part  preserved,  but  impressed  in  a perfect  condition  where  the  cast  only  is  exhibited. 
In  the  cast  of  a fine  large  coral  which  exhibited  all  the  structural  characters  of  Fenestella?,  but  in  which 
the  polype-residences  were  disposed  in  quincunx  without  any  divisional  ridges,  there  were  no  lineally  dis- 
posed foramina  or  indentations ; but  over  or  a little  on  one  side  of  many  of  the  oral  apertures,  were 
minute,  serai- spherical  convex  casts,  and  in  a few  instances  a corresponding  concave  impression.  Re- 
specting the  true  nature  of  these  foramina  or  the  chambers  connected  with  them,  no  opinion  is  hazarded ; 
but  it  is  believed  that  they  are  strictly  analogous  to  the  rows  of  apertures  in  the  Lunulites,  which  have 
the  cells  arranged  in  parallel  lines,  and  that  the  semi-spherical  cavities  in  the  specimen  last  alluded  to 
may  be  considered  identical  in  nature  with  the  shallow  cavities  of  frequent  occurrence  over  the  mouths 
in  those  species  of  Lunulites  which  have  the  cells  disposed  in  quincunx.  Beyond  this  comparison,  and 
the  inference  that  Fenestella  should  be  considered  as  belonging  to  the  same  family  of  polypidoms  as 
Lunulites,  and  therefore  not  to  the  Tubuliporidae,  the  author  does  not  feel  qualified  at  present  to  offer  any 
remarks. 


APPENDIX  A.  (LONSDALE  ON  CORALS.) 


629 


How  far  a perfect  examination  of  the  numerous  fossils  which  have  been  considered  referable  to  Fenes- 
tella  may  suggest  the  necessity  of  forming  subgenera,  the  describcr  cannot  offer  an  opinion,  many  of  the 
published  species  not  having  been  accompanied  by  detailed  illustrations ; but  he  would  suggest  for  the 
consideration  of  the  palaeontologists,  who  may  pursue  the  inquiry,  the  following  generic  characters  for 
Fenestella : — 

A ramose,  cellular,  calcareous  polypidom;  cells  variously  distributed  on  one  side  of  the  branches,  with  or 
without  dividing  ridges:  branches  connected  by  transverse  or  oblirjue processes,  cellular  or  not,  forming  gene- 
rally expansions  or  funnel-shaped  bodies ; the  latter  with  the  cellular  surface  sometimes  on  the  inner,  some- 
times on  the  outer  side ; cells  cylindrical,  obliquely  arranged,  overlying,  mouths  inclined  outwards,  more  or  less 
distant ; interior  of  mature  specimens,  a layer  of  vertical  capillary  tubuli ; reverse  side  of  young  specimens, 
the  layer  of  tubuli  if  mature  specimens,  a crust  perforated  by  minute  pores ; in  aged  specimens  both  cellular 
and  reverse  surfaces  greatly  thickened,  all  external  ribs  or  sculpturing  obliterated,  and  oral  apertures  more 
or  less  contracted ; a row  of  foramina  or  chambers  between  the  parallely  disposed  cells,  or  a small  shallow 
cavity  over  the  mouth  in  species  with  cells  in  quincunx. 

In  the  tabular  list  of  Permian  fossils  given  in  page  255,  eight  species  of  Fenestella  are  included ; but 
only  Fen.  infundibuliformis  and  Fen.  retiformis  claim  particular  attention,  Fen.  antiqua  and  Fen.?  dubia 
being  included  in  the  list  on  the  authority  of  Schlotheim,  and  the  other  four  species.  Fen.  anceps,  Fen. 
flustracea,  Fen.  ramosa  and  Fen.  virgulacea,  not  having  been  discovered  in  Russia.  For  an  opportunity 
of  examining  a fine  series  of  English  and  continental  specimens,  the  author  is  indebted  to  Mr.  King, 
Curator  of  the  Museum  of  the  Natural  History  Society  of  Northumberland  and  Durham ; and  under- 
standing that  that  gentleman  purposes  to  publish  a monograph  of  British  magnesian  limestone  fossils,  he 
feels  it  is  totally  unnecessary  for  him  to  offer  any  remarks  on  the  English  species,  further  than  his  belief 
that  they  possess  all  the  essential  structures  of  Fenestella;.  With  respect  to  Fen.  anceps,  which  exhibits 
a peculiar  mode  of  growth,  he  conceives  that,  unless  this  character  be  accompanied  by  other  more  im- 
portant differences,  it  should  not  be  regarded  as  the  grounds  for  a generic  separation. 


Fenestella  infundibuliformis. 

Irregularly  bifurcated;  branches  compressed,  broad;  rows  of  cells  exceeding  two,  alternate ; capillary  tubuli 
distinct ; no  external  layer  exhibited  on  the  reverse  side. 

Gorgonia  infundibuliformis,  Goldfuss,  Petrefacta,  p.  98.  pi.  3G.  fig.  2a  (Ural);  De  Blainville,  Man. 
d’Actinol.  p.  506. 

The  principal  fragment  of  the  coral  assigned  to  tills  species  scarcely  exceeded  three  lines  in  height  and 
width,  but  it  agreed  perfectly,  so  far  as  it  could  be  compared,  with  the  Ural  fossil  figured  by  Goldfuss. 
Under  the  same  name  that  authority  has  also  included  the  Escharites  retiformis  of  Schlotheim  from  the 
Zechstein  of  Thuringia,  and  another  polypidom  from  the  older  palaeozoic  rocks  of  Wiipperfurt.  Con- 
fining, however,  the  attention  to  the  Permian  or  zechstein  corals,  a comparison  of  figure  2 a in  plate  36  of 
the  * Petrefacta,’  and  the  Russian  specimen  collected  by  Mr.  Murchison  with  figures  2 5,  2 c,  proved  a 
perfect  want  of  agreement  in  the  form  and  arrangement  of  the  branches  as  well  as  of  the  cellular  open- 
ings, especially  as  the  Russian  specimen  was  evidently  not  aged.  It  was  therefore  considered  right  to 
adopt  M.  de  Blainville’s  limitation  of  the  specific  name  infundibuliformis  to  the  Russian  fossil  (loc.  cit.) 
and  to  retain  M.  Schlotheim’s  retiformis  for  Fenestella;,  agreeing  in  character  with  the  zechstein  polypi- 
dom of  Thuringia.  The  imperfect  condition  of  the  specimen  did  not  permit  any  structural  details  to  be 
ascertained,  demanding  special  notice. 

Locality  and  Formation. — Ilchegulova,  in  the  Government  of  Orenburg.  Permian. 
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Fenestella  reti/ormis  ? 

Funnel-sliaped  or  foliaccous ; branches  slender,  approximate,  bifurcated;  cells  small,  bi-tri-serial,rows  sepa- 
rated by  narrow,  irregularly  tubercled  ridges ; transverse  processes  short,  occasionally  cellular ; reverse 
side,  outer  surface  smooth. 

In  the  list  of  synonyms  in  the  Table,  p.  255,  the  references  to  Goldfuss  are  limited  for  the  reasons 
stated  in  the  notice  on  Fen.  infundibuUformis , and  of  the  identifications  given  by  Geinitz  in  the  ‘ G*a 
von  Sachsen,’  p.  98,  it  is  considered  that  Retepora  (Fen.)  flustraceu  should  be  omitted,  the  English  fossil 
differing  from  Fenestella  retiformis,  as  figured  by  Goldfuss  (Petref.  Gorg.  infundibuUformis,  pi.  36.  fig.  2. 
b,  c),  in  the  extreme  slenderness  of  the  branches,  and  the  absence  of  the  persistent,  closely-set  row  of 
cellular  mouths,  or  possibly  abraded  vesicles,  along  the  middle  ridge.  The  reference  to  Ehrenberg,  also 
given  by  Geinitz,  should  be  equally  omitted,  as  the  fossil  is  not  a corticiferous  coral ; but  it  must  be  ob- 
served that  Ehrenberg  himself  expresses  doubts  respecting  the  true  nature  of  Goldfuss’s  Gorgonia  infundi- 
buliformis.  (Beitriige,  &c.,  p.  140,  1834.) 

The  Russian  specimen  assigned  doubtfully  in  this  notice  to  Fen.  retiformis  had  not  been  examined  bv 
the  describer  when  the  table  of  Permian  fossils  was  prepared.  It  agreed  with  M.  Goldfuss’s  figure  2 b, 
plate  36,  in  the  foliaceous  mode  of  growth,  in  the  branches  ranging  parallelly  and  almost  close  together, 
in  the  angular  form  of  the  eelluliferous  surface,  and  in  the  prominence  of  the  lateral  rows  of  mouths. 
Along  the  cast  of  the  dividing  ridge  there  was  also  a row  of  indentations,  answering  to  the  middle  series 
of  openings  in  figure  2 c of  Goldfuss ; but  they  differed  from  the  casts  of  the  lateral  rows  of  mouths  in 
being  conical  pits  and  not  annular  impressions.  No  bifurcations  are  given  in  the  figure  last  referred  to, 
but  in  the  Russian  fossil  they  were  numerous,  and  were  preceded  for  a little  distance  by  an  interpolated 
row  of  cells,  the  three  series  being  separated  by  two  lines  with  conical  impressions. 

Locality  and  Formation. — Kniaspavlova,  near  Arzamas.  Permian. 

The  two  following  species  are  from  the  Carboniferous  system. 

Fenestella  Veneris  ? 

Foliaceous ; branches  slender,  straight,  distantly  bifurcated ; no  increased  width  at  the  bifurcations ; trans- 
verse processes  slightly  curved  upwards ; meshes  elongated,  narrow. 

Retepora  Veneris,  Fischer  de  Waldheim?  Oryc.  du  Gouvem.  de  Moscou,  p.  165.  pi.  39.  fig.  1. 

The  specimen  from  which  the  above  defective  characters  were  obtained  agreed  perfectly  with  M.  Fis- 
cher’s description  and  figures,  but  the  siliceous  mode  of  preservation,  and  the  non-cellular  surface  only 
being  exposed,  nothing  respecting  the  internal  structure  or  the  arrangement  of  the  mouths  could  be 
ascertained.  It  was  nevertheless  considered  correct  to  remove  the  fossil  from  the  genus  Retepora. 

Locality  and  Formation. — Stretinsk,  south-east  of  Kungur.  Carboniferous  limestone. 

Fenestella  Mortis  ? 

Foliaceous ; branches  flat,  very  broad  previous  to  bifurcation,  in  generul  unequally  narrow  immediately  subse- 
quent; meshes  oval;  cells  2-5  rows,  alternate;  transverse  processes  rarely  cellular;  vertical  tubuli  of 
intermediate  layer  relatively  large ; reverse  side,  outer  crust  thick,  smooth,  minutely  foraminated. 

Retepora  Martis,  Fischer  de  Waldheim  ? Op.  cit.,  p.  165.  pi.  39.  fig.  2 (Serpukhof). 

The  specimen  under  consideration  agreed,  so  far  as  it  could  be  compared,  with  M.  Fischer’s  coral,  but 
as  a complete  structural  identity  could  not  be  made,  it  was  deemed  advisable  to  regard  the  specific  deter- 
mination as  doubtful. 

The  specimen  was  slightly  curved,  about  one  inch  and  a quarter  in  height  and  breadth,  the  branches 
diverging  as  from  a centre,  and  not  from  a funnel-shaped  base ; and  it  was  imbedded  with  the  cellular 
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side  downwards  in  a hard  crystalline  matrix  which  did  not  admit  of  mechanical  removal.  The  exposed 
surface  consisted  chiefly  of  the  dorsal  terminations  of  the  cells,  with  patches  of  the  tubular  layer  and  a 
few  fragments  of  the  outer  crust.  The  extremities  of  the  cells  occupied  the  whole  width  and  length  of 
the  branches,  and  they  varied  slightly  in  size,  but  bore  no  resemblance  to  the  terminations  of  true  tubular 
polypidoms.  The  bifurcations  were  very  irregular  in  position,  being  sometimes  near  together,  but  some- 
times separated  by  considerable  intervals ; and  the  inequalities  in  the  subdivided  branches  for  a short 
distance  were  often  very  marked.  The  tubular  layer  was  thin,  but  the  outer  crust  had  relatively  a great 
thickness,  modifying  the  form  and  size  of  the  meshes.  The  perfect  characters  of  the  cellular  surface  could 
not  he  ascertained. 

Locality  and  Formation.  Goradofka,  in  the  coal-region  of  the  Donetz.  Upper  carboniferous  limestone 
with  Fusulima  and  coal.  See  p.  97,  and  PL  I.  f.  2. 

Anthophyllum  ? incrust ans. 

Incrustmg;  tubes  lamelliferous?  short,  more  or  less  conical,  not  in  contact,  interspaces  occupied  by  variously 
arranged  lamina. 

Calamopora  incrustans,  Phillips?  Illustrations,  Geol.  Yorkshire,  part  ii.  p.  200.  pi.  1.  figs.  63,  64 
In  the  Fable  of  Permian  fossils  (p.  255)  the  generic  determination  of  this  coral  is  given  doubtfully,  and 
it  must  be  considered  as  quite  provisional,  the  only  specimen  which  the  describer  has  seen  being  imper- 
fectly preserved.  He  has,  nevertheless,  deemed  himself  warranted  not  to  consider  it  a Favosites  (Cala- 
mopora) on  account  of  the  laminated  interspaces  between  the  tubes ; and  it  was  this  structure  which 
induced  him  to  assign  the  fossil  to  Anthophyllum  as  restricted  by  Ehrenberg. 

The  tubes  were  generally  narrow  at  their  lower  extremity  and  widened  very  gradually.  The  greatest 
ascertained  length  was  one  line,  and  breadth  at  the  upper  end  half  a line.  They  were  often  much  in- 
clined for  a third  of  their  range,  and  were  seldom  wholly  vertical.  Traces  of  lamella'  were  noticed,  but 
they  were  very  indistinct.  Around  the  best-preserved  mouths  was  a marginal  swelling,  indicative,  pro- 
bably, of  the  semi-globular  protuberances  represented  in  Mr.  Phillips's  magnified  figure  of  Cal.  incrustans 
(Op.  at.,  pi.  1.  fig  64).  The  intertubular  structure,  as  exposed  in  a side  section,  consisted  of  transverse 
fine  lamina  (see  also  fig.  64),  and  on  the  upper  surface  of  similar  plates,  but  arranged  vertically,  and  more 
or  less  reticulated.  No  distinct  rows  of  foramina  were  noticed  on  the  sides  of  the  tubes. 

Locality  and  formation.  Ust-\  aga,  i.  e.  ddbouchure  of  the  Vaga  into  the  Dwina.  Permian. 

Stenopora 1 . 

Under  this  generic  name  it  has  been  proposed  to  include  certain  corals  composed  of  elongated  tubes, 
ano  which  exhibit  at  one  period  of  development  the  peculiarity  of  a perfectly  closed  mouth.  It  is  be- 
lieved that  many  palaeozoic  polypidoms  which  have  been  assigned  to  the  genera  Ceriopora  and  Millepora 
will  be  found  to  be  referable  to  it. 

In  a recent  notice  on  some  Australian  corals,  the  following  generic  characters  were  given : 

“A  ramose,  spherical  or  amorphous  tubular  polypidom  ; tubes  polygonal  or  cylindrical,  radiated  from  a centre 
or  an  imaginary  axis,  contracted  at  irregular  distances,  but  in  planes  parallel  to  the  surface  of  the  specimen  ■ 
tubular  mouths  closed  at  final  period  of  growth ; ridges  bounding  the  mouths,  granulated  or  tuberculated  ■ 
additional  tubes  interpolated s.” 


1 In  the  Table,  p.  255,  the  generic  name  Tubuliclidia  appears,  but  it  having  been  considered  objectionable  Ste. 
nopora  has  been  substituted  for  it. 

2 Physical  Description  of  New  South  Wales,  &c.,  by  P.  E.  Strzelecki,  p.  262,  1845. 
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Stenopora  spinigera,  sp.  n. 

Ramose;  branches  cylindrical,  slender;  tubes  divergent,  inclination  variable,  in  close  contact  slightly  poly- 
gonal or  circular ; mouths,  when  open,  round  or  oval,  with  sharp  boundary  ridges ; when  partially  or 
wholly  closed,  ridges  thick;  bold,  spinous  projections,  irregularly  situated.  (Plate  A.  fig.  11.) 

The  finest  specimen  of  this  coral  which  was  examined,  consisted  of  a mass  of  fragments  five  inches  in 
length,  two  and  a half  in  breadth,  and  about  one  and  a quarter  in  thickness.  The  diameter  of  the  full- 
grown  branches  rarely  exceeded  a line,  but  they  sometimes  swelled  suddenly  and  then  contracted.  The 
tubes  in  general  diverged  slightly,  and  the  openings  were  in  consequence  for  the  greater  part  oblique  to 
the  surface  and  oval.  No  contractions  previous  to  those  connected  with  the  final  closing  of  the  oral 
apertures  were  noticed. 

Localities  and  Formation. — In  addition  to  the  Permian  localities  given  in  p.  255,  may  be  mentioned 
Sakmarka,  west  flank  of  the  South  Ural.  Permian  limestone. 

Stenopora  crassa,  sp.  n. 

Ramose ; branches  thick,  divergent ; tubes  long,  slightly  inclined  and  polygonal  in  the  axis  of  the  branches ; 
towards  the  periphery,  suddenly  bent  outwards ; contractions  occasionally  visible  in  the  bent  portions ; 
outer  surface  imperfect.  (Plate  A.  fig.  12.) 

This  species  was  distinguished  from  the  preceding  by  the  branches  attaining  in  one  portion  of  the  spe- 
cimen three  quarters  of  an  inch  in  diameter,  and  an  altitude  exceeding  three  inches.  The  tubes  were 
slender,  not  exceeding  the  fourth  of  a line  in  diameter ; but  they  were  sometimes  three  lines  in  length 
before  they  inclined  outwards,  and  two  afterwards  in  the  bent  portion,  or  five  lines  in  all.  Proofs  of 
contractions  within  the  tubes  were  detected  in  many  places  near  the  circumference  of  the  branch,  but 
they  were  not  so  developed,  on  account,  possibly,  of  the  state  of  the  specimen,  as  to  exhibit  the  decided 
lineal  range  exhibited  by  some  Australian  species  (Op.  at.,  pi.  8).  The  outer  surface  was  abraded,  and 
the  characters  of  the  mouths  or  dividing  ridges  could  not,  consequently,  be  ascertained  previously  to  the 
final  narrowing  of  the  oral  aperture  or  after  its  completion. 

Locality  and  Formation. — Ust-Vaga  (junction  of  the  river  Yaga  with  the  Dwiua).  Permian. 


DESCRIPTION  OF  PLATE  A. 

PALAEOZOIC  CORALS  OF  RUSSIA. 

Fig.  1.  Columnaria  sulcata. — 1,  exhibits  the  general  mode  of  grouping  and  interpolating  additional  co- 
lumns, natural  size  ; 1 a,  portion  magnified  to  show  the  straight  divisional  line  between  the  columns ; 
also  the  characters  of  young  columns;  1 b,  1 c,  a terminal  cup,  natural  size  and  magnified,  p.  601. 

Fig.  2.  Stylastrcea  inconferta. — 2,  represents  the  vertical  mode  of  growth,  and  the  tendency  of  the  columns 
to  separate  along  the  outer  surface  of  the  walls ; also  a perpendicular  internal  section,  natural  size 
2 a,  exhibits  the  bi-plated  structure  of  the  lamella',  and  the  plumose  markings  on  the  inner  surface 
of  the  plates ; 2 b,  gives  the  commencement  or  base  of  a young  column  springing  from  within  the 
area  of  an  old  one,  and  at  the  point  where  the  separation  in  the  outer  walls  took  place,  natural  size  ; 
2 c,  another  instance  of  a young  column  by  the  side  of  an  older  (*  *),  the  crest  springing  from  the 
undivided  wall,  indicating  the  line  of  separation,  natural  size.  (p.  621.) 

Fig.  3.  Michelinia  concinna. — 3,  exhibits  the  general  characters  of  the  terminal  upper  surface  and  a lateral 


APPENDIX  A. 


(LONSDALE  ON  CORALS.) 


633 


polished  section ; 3 a,  the  side  section  magnified  to  show  the  arrangement  of  the  transverse  plates 
and  the  existence  of  foramina,  (p.  611.) 

Fig.  4.  Diphyphyllum  concinmm. — 4,  general  characters  of  an  undivided  stem,  natural  size;  4a,  exterior 
of  a divided  stem,  natural  size ; 4 b,  interior  of  a divided  stem  to  show  the  perfect  bi-partition  of  the 
central  structure  and  the  uninterrupted  continuation  of  the  outer  vesicular  band  or  zone,  natural 
size ; 4 c,  magnified  portion  of  the  interior  to  exhibit  the  analogy  with  the  centre  of  Cyathophyllum. 
(p.  624.) 

Fig.  5.  Lithodendron  unnulatum. — 5,  group  of  stems  to  show  the  mode  of  occasional  union,  natural  size; 

5 a,  vertical  section  to  explain  the  nature  of  the  central  plates,  (p.  599.) 

Fig.  6.  Caninia  Ibicina. — 6,  illustrates  the  characters  of  the  lower  portion  of  a stem,  natural  size  ; to  the 
left  of  the  upper  part  the  outer  or  vesicular  zone  is  in  contact  with  fragments  of  the  lamelliferous 
zone ; a little  lower  the  vesicular  zone  is  greatly  diminished,  and  near  the  bottom  the  figure  shows 
correctly  that  the  structure  of  the  coral  was  there  limited  to  the  lamelliferous  zone,  and  the  central 
area  composed  of  transverse  diaphragms  ; the  siphon-folds  were  not  noticed  in  this  specimen  ; 6 a, 

6 b,  fragment  of  also  a lower  or  bi-areal  portion,  but  with  the  siphon  folds  preserved,  natural  size, 
and  magnified;  6c,  a baseal  termination,  consisting  of  lamelhe  in  nearly  close  contact,  with  faint 
indications  of  a central  structure,  natural  size ; 6 d,  portion  of  upper  part  of  6 c magnified  to  exhibit 
the  siphon  and  concentric  laminae,  (p.  617.) 

Fig.  7.  Tryplasma  tequabilis. — 7,  gives,  under  various  conditions,  the  vertical  rows  of  foramina  which 
perforated  the  lamellae,  natural  size ; 7 a,  an  oblique  transverse  section,  showing  near  the  outer  walls 
foramina  in  the  substance  of  the  lamellae,  and  towards  the  centre  rows  of  detached  circles,  indicating, 
it  is  believed,  that  the  foramina  terminated  on  the  edge  of  the  lamellae  in  tubuli,  natural  size. 

Fig.  8.  Tryplasma  articulata. — This  coral,  believed  to  be  the  Cyathophyllum  articulatum  of  M.  Hisinger, 
a Gothland  fossil  (Lethaea  Suecica,  pi.  29.  fig.  4),  is  given  to  prove,  that  the  peculiar  characters  ex- 
hibited by  Tryplasma  tequabilis  occur  in  another  coral  with  a sufficient  amount  of  differential  structure 
to  warrant  the  establishing  of  a second  species,  and  therefore  the  proposing  of  the  sub-genus. 
Fig.  8 illustrates  the  general  structure  shown  by  a vertical  section  of  the  natural  size,  and  8 a gives 
a magnified  view  of  the  foramina ; 8 b,  8 c,  exhibit,  in  the  natural  size  and  magnified,  superior  termi- 
nations of  the  columns,  with  tubular  projections  along  the  edges  of  the  lamellae. 

Fig.  9.  Chcetetes  radians. — In  fig.  9 the  parallel,  curved  lines  mark  the  position  and  range  of  the  bands 
of  diaphragms ; 9 a,  is  given  to  illustrate  the  production  of  additional  columns  by  vertical  plates 
developed  within  the  area  of  pre-existing  columns ; the  figure  exhibits  accurately  the  characters  of 
the  plates  in  transverse  and  perpendicular  sections ; it  shows  also  the  nature  of  the  diaphragms. 

Fig.  10.  Chatetes  Petropolitanus. — Fig.  10  gives  the  general  but  irregular  distribution  of  the  diaphragms 
over  the  whole  surface,  and  not  limited  to  bands  as  in  Chatetes  radians,  magnified;  10a,  portion  of 
a large  globular  specimen  in  which  the  diaphragms  occurred  throughout  the  vertical  section  in  the 
manner  exhibited,  natural  size. 

Fig.  1 1 . Stenopora  spinigera. — Magnified  figure,  with  mouths  more  or  less  closed. 

Fig.  12.  Stenopora  crassa. — 12,  general  characters  of  the  coral;  12a,  contracted  tubes  magnified. 

Fig.  13.  Strombodes. — A transverse  section  for  comparison  with  the  English  carboniferous  species. 

The  Plate  was  lithographed  by  Mr.  J.  de  Carle  Sowerby  with  his  habitual  attention  to  truthfulness  of 

character. 
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Tabular  List  of  Corals  included  in  the  preceding  Notes. 


Genera  and  Species. 


Stromatopora  .. . 
concentrica 


Syringopora  . 
paraUela . 


di  stans  

Catenipora 

labyiinthica 


Chcetetes 

radians  

dilatatus 

Petropolitanus 


Favosites  

alvcolaris  ... 
polymorpha  • 


Michel  inia 

concinna. . . 

Lithodendron  .. 
costatum  . 
annulatum . 


concameratum  . . . 
fasciculatuin 


Stromhodes  

species  not  named . 

Cyathonhvllum 

turbinatum 

Tryplasma.. 

sequabilis  

Cystiphyllum 

impunctum 


Caninia 

species  not  named . 
Ioicina  ? 

Anthophyllum 

? mcrustana  


Cladocora  

? sarmentosa 

Columnaria 

snlcata  

Litliostrotion 

cinurciatum 

mammillare 

astroides 

floriformc  


Stylastnea. 
inconferta  . 

Diphyphyllum  . 
concinnum 


Monticularia 
Sterabergii. . 

Porites  

pyriformis  . . 


Authors  and  References. 


Goldf. 

Goldf.  Petref.  p.22.  pl.8.  f.5.  ante,  p.626 

Goldf. 

Harmodites  id.  Fiscli.  Oryc.  p.161. pl.37.f.6.  ante,  p.591 

Harmoditcs  id.  Fisch.  Oryc.  p.161.  pl.87.  f.1,2.  ante,  p.592 

Lamk. 

Goldf.  Petref. 
f.  1,2. 

Fischer. 


oldf.  Petref.  p-75.pl. 25.  f.5.  Halysitesid.  Fisch.  Oryc.  p.l64.  pl.38. 
r.  1 , 2. 4.  ante,  p.593 1 


Fisch.  Oryc.  p.160.  pl.36.f.fl.  ante,  p.595.  PI.  A... . 
Fisch.  Oryc.  p.l6o.pl.36.  f.2.  ante,  11.S96. 
ante,  p.506.  PI. A.  1 10.  Favosites  id.  Pam 
f.6— 11 


Pander  Beitrlige,  p.100.  pl.l 


Lamk. 

Goldf.  Petref.  pp.77. 245.  pl.26.  f.l.  ante, p.Glo 

Goldf.  Petref.  pp.79. 245.  pl.27.  f.2.  ante,  p.6l0 

De  Koninck. 

Lons,  ante , p.6l 1 . PI.  A.  f.3 

Schweigger,  J.  Phillips. 

Lons,  ante,  p.598.  woodcut 

Lons,  ante,  p.599-  PI.  A.  f.5 !...!!!!! 

Lons,  ante,  p.599 

Phillips,  Geol.  Yorks,  ii.  p.202.  pl.2.  f.l 6,  17.  ante,  p.600.! . . . ” 
Ehrenberg. 

Lons,  ante,  p.600 

Goldf. 

Golilf.  Petref.  p.  72.  pi.24.  f.9.  o»f«,p.601.  PI.  A.  f.l 

I.hwyd,  Fleming. 

Astrw:.  id.  Fiscli.  Oryc.  p.l  54.  pl.31 . f.5.  ante,  p.603.  woodcut .... 
Astraju  id.  Fisch.  Oryc.  n.154.  pl.31.  f.2,  3.  ante,  p.608.  woodcut. . 

Lons,  ante,  p.  007.  woodcut 

Fleming,  Brit.  Amm.p.508.  ante,  p.tilis!  woodcut'.'!  !!  ! !!!!!!!!! 
Schweigger. 

ante,  p.6l4.  Pl.A.  f.13 

Goldf. 

Goldf.  Petref.  p.56.  pi.  16.  f.8.  ante,  p.612 

Lons. 

Lons,  ante,  p.6l3.  PI.  A.  f.7 

Lons. 

Lons,  ante,  p.6l5 

Michelin. 

ante,  p.616 

Turbiuolia id.  Fisch.?  Oryc.  p.l 53.  pi. 30.  f.5.  ante,  p.617.  Pl.A.  f.6. 

Schweigger,  Ehrenberg. 

Calaniopora  id.  Phillips’s  Geol.  Yorks,  ii.  p.200.  pl.l.  f, 63,  64.  ante . 

pp. 2 55. 631 


Aulopora  

conglomerata  ? . . . . 

Stenopora 

spinigera  

crassa  

Fencstella 

uil'undibuliformis . . 

retiformis  ? 

Veneris  ? 

Harris  ? ’ ’ 


Palaeozoic  Systems 
in  Russia. 


(?) 


(?) 


Lons,  ante,  p.621.  Pl.A.  f.2 

Lons. 

Lons,  ante,  p.624.  PI.  A.  f.4 

Lamk. 

Hydnophora  id.  Fisch.  Oryc.  p.157.  pl.34.  f.5.  ante,  p.624 

Lamk. 

Ehrenberg,  Beitr&ge,  p.  120.  Astrtea  porosa,  Goldf.  Petref.  p.64, 
pi. 21.  f.7.  ante,  p.625 

Goldf. 

Goldf.  Petref.  p.83.  pl.29.  f.4.  ante,  p.626 

Lons. 

Lons,  ante,  pp.255, 631.  Pl.A.  f.l  1 

Lons,  ante,  pp.255. 632.  Pl.A.  f.12 

Miller. 

ante,  p.629.  see  also  p.255  for  References 

ante,  p.629.  also  p.255 

ante,  p.630.  lletenora  id.  Fisch.?  Oryc.  p.l65.  pi. 39. f.l 

ante,  p.630.  Ret.  id.  Fisch.  ? Oryc.  p.165.  pi. 39.  f.2 


(?) 


Carb 


Localities  in  Russia. 


Naissi,  Isle  of  Dago,  North  of  Petrozavodsk, 
Petropavlofsk  and  between  N.  and  V. 
Turinsk  ill  the  north,  Ural  Mountains. 

Miatchkova,  Perimisliel,  Vitegra,  Uinsk, 
Tchussovaya  R.,  (C.),  Odoyef  (D.  ?) 

Shidrova,  R.  Vaga  (Drift  of  Carboniferous 
Limestone.) 

Isle  of  Dago,  Naissi,  and  Shavli  in  Lithu- 
ania. 

Miatchkova,  Borovitchi,  Kaluga,  Vitegra. 

Miatchkova,  Borovitchi. 

St.  Peteraburgh  and  Estbonia  ^0547772. 

Dago,  Petropavlofsk  and  Volshankall.(Ural). 

Katchukof  on  the  Upper  Biclaia,  Uziansk 
Zavod  and  East  ol  Ala-tau,  South  Ural, 
Petropavlofsk,  North  Ural. 

Ust-Koiva,  West  flank  of  Ural  Mountains. 

Perimishcl,  South  of  Kaluga. 

River  Issetz,  E.  of  Ekaterinburg,  Iluisk,  on 
theTchussovaya,  W.  side  of  Ural  Mountains. 

River  Occtcr,  Government  of  Tula. 

River  Tchussovaya,  West  side  of  Ural  Moun- 
tains. 

Kamensk,  E.  of  Ekaterinburg. 

Habsal  (Baltic  Coast). 

Borovitchi,  near  Valdai. 

Priksha,  Valdai  Hills. 

Pinega  (60  versts  west  of  Tchussovaya  R.). 

Borovitchi,  Valdai  Hills. 

Ussa  River,  junction  with  the  Volga  near 
Samara. 

Petropavlofsk, East  side  ofN.UralMountains. 

River  Kakva,  East  side  of  Ural  Mountains. 
Petropavlofsk  (D.  ? or  S.  ?). 

Petropavlofsk, East  side  ofN.  Ural  Mountains, 

East  of  Usolie  on  the  Volga,  near  Samara. 

Veukovo,  on  the  Kliasma. 


Ust-Vaga. 

Kossatehi-Datehi,  East  side  of  the  South 
Ural  Mountains. 

Kamensk,  East  side  of  Ural  Mountains. 
Meshkovitza,  Lithuania. 

Isle  of  Dago,  Petropavlofsk, Ural  Mountains. 
Isle  of  Dago. 


U st -Vagi 
Sakmarki 


Ust-Vaga,  &c.  (see  p.255). 


Ilchegulovn,  Orenburg,  &c.  (see  p.255). 
Kniaspavlova,  near  Arzamas  (see  also  p.255), 
Stretinsk,  south-east  of  Kungur. 

Goradof  ka  in  the  Donetz  country. 
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B. 

An  Account  of  the  Microscopic  Structure  of  certain  Fossil  Teeth  from  the  environs  of  Riga,  by 
which  they  are  determined  to  belong  to  the  genus  Dendrodus  of  Sauroid  Fishes.  By 
Professor  Owen. 

The  teeth,  of  which  the  following  is  an  account  of  the  microscopic  structure,  were  procured  by  Mr. 
Murchison  from  M.  Pander,  who  collected  them  in  the  environs  of  Riga,  and  were  submitted  to  me  for 
examination  with  a view  more  especially  to  determine  whether  they  appertained  to  the  class  of  Reptiles 
or  to  that  of  Fishes. 

By  some  of  the  palaeontologists  of  Russia  these  fossil  teeth  had  been  referred  to  the  Saurian  order,  and 
they  bear,  in  fact,  a close  external  resemblance  to  the  teeth  of  crocodiles ; but  the  absence  of  any  definite 
proof  of  the  existence  of  air-breathing  Vertebrata  anterior  to  the  deposition  of  the  magnesian  limestone  or 
dolomitic  conglomerate  rendered  the  question  of  the  possible  existence  of  Saurian  reptiles  in  the  Old  Red 
Sandstone  of  Livonia  one  of  far  too  high  importance  to  be  left  in  any  degree  questionable,  through  an 
opinion  of  the  nature  of  a fossil  tooth  founded  solely  upon  an  inspection  of  its  outward  form. 

Ihe  insufficiency  of  this  kind  of  examination  had,  in  fact,  been  made  very  manifest  by  the  results  of  a 
microscopic  investigation  of  the  structure  of  some  fossil  teeth,  transmitted  to  me  a short  time  previously 
from  Scotland  by  a friend  who  suspected  them  to  belong  to  Saurians,  but  which  were  proved  by  their 
internal  structure  to  be  referable  to  the  class  of  Fishes,  and  to  be  indicative  of  a new  genus  in  the  Sauroid 
family  for  which  I proposed  the  name  of  Dendrodus.  Those  teeth  were  obtained  from  the  central  or 
eornstone  division  of  the  Old  Red  Sandstone  of  Scat-crag,  near  Elgin.  They  are  described,  and  their 
microscopic  structure  illustrated,  in  the  first  number  of  the  Microscopic  Journal1,  and  in  my  ‘ Odonto- 
graphy’2. 

I recognised  in  the  fossil  teeth  from  Riga  a close  external  resemblance  with  those  of  the  Dendrodus 
from  Scat-crag,  especially  the  Dendr.  biporcatus.  They  presented  the  same  conical,  slightly  compressed, 
subincurved  form,  the  same  subcircular  base  and  obtuse  summit,  the  same  additional  resemblance  to  the 
teeth  of  crocodiles  in  the  two  opposite  ridges  extending  from  near  the  base  to  the  summit  of  the  tooth ; 
but  the  rest  of  the  enamelled  surface  of  the  Russian  teeth  bore  a greater  resemblance  to  those  of  Saurians 
in  having  fine  elevated  longitudinal  ridges,  in  addition  to  the  linear  impressions  which  were  observable  in 
the  Dendr.  biporcatus. 

Fortunately,  however,  the  difference  between  the  internal  structure  of  the  teeth  of  true  Saurians  and 
of  the  teeth  of  Sauroid  fishes  is  well-marked  and  easily  recognisable.  In  the  Crocodiles,  recent  and  fossil, 
as  well  as  in  the  Enaliosauria,  the  dentine  or  principal  substance  forming  the  body  of  the  tooth  consists 
of  an  uniform  system  of  dentinal  or  calcigerous  tubes,  radiating  from  a slender  central  pulp-cavity  to  the 
periphery  of  the  tooth,  without  any  intermixture  of  vascular  canals.  In  the  Dendrodus  there  is  a wide 
pulp-cavity,  subdivided  into  irregular  longitudinal  canals  or  sinuses,  from  which  a series  of  vascular  canals 
radiate  to  the  periphery  of  the  tooth,  sending  off  branches  at  right  angles  throughout  their  entire  course, 
whilst  the  dentinal  tubuli  are  continued  from  the  slightly  expanded  terminations  of  these  branches,  and 
from  the  peripheral  terminations  of  the  radiating  trunks.  This  high  organization,  arising  out  of  the  ex- 
tensive distribution  of  the  vascular  system  through  the  body  of  the  tooth,  does  not  exist  in  any  Saurian 
reptile ; the  dental  structure  bearing  the  closest  analogy  to  it,  in  the  class  of  Replilia,  being  that  highly 
peculiar  one  which  characterizes  the  teeth  of  the  gigantic  Labyrinthodont  Batrachians.  The  difference, 

1 8vo,  1841,  p.  4.  2 Part  ii.  p.  171,  plates  62  A,  62  B. 
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however,  between  this  labyrinthic  structure  and  that  of  the  teeth  of  the  Dendrodus  is  easily  discerned,  and 
I had  the  satisfaction  to  perceive  in  the  microscopic  sections  of  the  Russian  teeth  all  the  characteristics 
of  the  teeth  of  the  Dendrodus. 

The  longitudinal  section  in  the  opposite  Plate,  fig.  2,  shows  the  entire  body  of  the  tooth,  permeated  by 
the  vascular  canals,  ramifying  with  apparent  irregularity,  and  anastomosing  by  their  peripheral  branches 
in  fine  loops.  The  characteristic  disposition  of  the  vascular  canals  or  sinuses  is  shown  in  the  magnified 
view  of  the  quadrant  of  the  circular  transverse  slice,  at  fig.  3. 

The  pulp-cavity,  a,  a,  has  been  converted  by  a coarse  kind  of  ossification  into  an  irregular  group  of 
large  medullary  canals  of  a less  cylindrical  figure  than  in  the  Dendrodus  biporcatus  : these  canals  or  pro- 
cesses of  the  pulp-cavity  are  connected  together  by  a network  less  close  and  complex  than  in  the  Dendr. 
biporcatus . From  the  circumference  of  the  central  network  finer  medullary'  canals,  or  vertical  sinuses, 
radiate  at  pretty  regular  intervals  to  the  periphery  of  the  tooth.  Most  of  these  canals  divide  once,  and 
some  twice  in  their  course ; the  bifurcation  taking  place  commonly  near  the  periphery  of  the  tooth,  the 
branches  slightly  diverging.  From  each  ray  and  its  primary  bifurcations  short  branches  are  given  off  at 
brief  intervals,  generally  at  right  angles  with  the  trunk,  or  slightly  inclined  towards  the  periphery  of  the 
tooth ; these  primary  branches  more  seldom  subdivide  than  in  the  Dendr.  biporcatus,  but  terminate,  as  in 
the  teeth  of  that  species,  by  angular  dilatations  something  like  leaves,  which  resolve  themselves  into 
radiating  fasciculi  of  calcigerous  tubules.  Each  of  these  systems  of  radiating  tubules  constitutes  a lobe 
of  the  dentine,  which  is  separated  from  the  adjoining  lobes  by  an  extremely  delicate  line,  representing 
the  cemental  constituent  of  the  tooth.  The  lobes  of  dentine  continued  from  the  terminal  dilatations  of 
the  medullary  rays  are  the  largest  and  most  regular  in  form.  The  extremely  minute  dentinal  tubes  ter- 
minate in  a linear  series  of  calcigerous  cells ; such  lines  being  continued  or  reflected  inwards  from  the 
periphery  of  the  tooth,  and  doubtless  form  the  remains  of  processes  of  the  capsule  of  the  tooth-matrix, 
which  inclosed  and,  as  it  were,  defined  the  lobes  of  dentine.  'Hie  inflected  line  of  minute  cells  may  be 
traced  to  near  the  central  reticulate  system  of  large  medullary  canals.  The  external  longitudinal  fine 
grooves  on  the  surface  of  the  tooth  indicate  the  entering  lines  or  fissures  filled  by  the  fine  cellular  cement. 

The  close  analogy,  and  at  the  same  time  the  difference — at  least  specific — between  the  tooth  of  the 
Russian  Dendrodus  Murchisoni  (mihi)  and  of  that  from  the  Scotch  Old  Red  Sandstone  will  be  at  once 
seen  by  comparing  figs.  3 and  5 in  the  opposite  Plate. 

Thus,  the  formerly  supposed  organic  evidence  of  the  supra-carboniferous  nature  of  the  sandstones  of 
Livonia  and  Reval  is  completely  negatived  by  the  proof,  that  the  problematical  teeth  are  not  those  of 
reptiles  or  air-breathing  Vertebrata ; and,  at  the  same  time,  positive  proof  has  been  obtained  that  they 
belong  to  the  same  peculiar  genus  of  extinct  sauroid  fishes  which  has  been  hitherto  only  recognised  as  a 
fossil  of  the  Old  Red  Sandstone. 

The  practical  importance,  independently  of  geological  theory,  of  determining  the  relations  of  the  red 
sandstone  systems,  in  reference  to  the  beds  of  coal  which  in  many  countries  may  be  sought  for  with 
success  under  the  Newer  Red  Sandstone  and  Zechstein  (Permian),  but  can  never  be  found  beneath  the 
Old  Red  or  Devonian,  places  the  value  of  the  microscopic  test  of  the  nature  of  fossil  teeth  in  a striking 
point  of  view ; for  if  other  proofs  had  not  been  obtained  of  the  age  of  these  deposits  so  extensively 
spread  over  Livonia  and  Northern  Russia,  this  tooth  alone  would  have  decided  the  question. 

R.  Owen. 


February  20,  1844. 
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C. 

Professor  Owen  upon  certain  Saurians  of  the  Permian  Rocks. 

In  referring  to  Professor  Owen  some  bones  and  fragments  which  he  brought  from  Russia,  Mr.  Mur- 
chison was  informed  by  that  great  authority  in  osteological  subjects,  that  he  considered  one  of  them, 
the  Rhopalodon  Mantellii  (Fischer),  to  be  a genus  very  nearly  allied  to  the  thecodont  Saurians  of  the 
dolomitic  conglomerate  of  Bristol  (Thecodontosaurus  of  Riley  and  Stutclibury),  and  quite  distinct  from 
the  triassic  genus  Cylindricodon  of  Jiiger,  which  he  is  disposed  to  consider  as  not  very  different  from  the 
Hylaosaurus  of  Mantell.  The  bones  (humeri)  brought  from  Russia  (where  they  also  occur  in  red  grit 
and  conglomerate  near  Mensclinsk  and  at  Kargala,  near  Bielebei  in  the  government  of  Orenburg,  see 
p.  155)  have  exactly  the  same  structure  as  those  found  in  the  Bristol  rock.  In  his  last  excursion  to 
Russia  (1844)  Mr.  Murchison  obtained  through  the  kind  attention  of  M.  Worth  a very  illustrative  cast 
of  a considerable  portion  of  the  vertebral  column  of  one  of  those  Permian  Saurians,  which  has  been 
alluded  to  by  Major  Wangenheim  von  Qualen  and  Dr.  Kutorga.  (See  Verb,  der  Min.  Gesells.  zu  St. 
Petersburg,  1844.)  Of  this  specimen  Professor  Owen  thus  speaks  : — 

“ (1.)  The  coloured  cast  is  a series  of  twelve  costal  and  two  sacral  vertebrae  of  a reptile ; belonging  to  the 
Crocodilian  division  of  Sauria  by  the  strong,  short,  rib-like  processes  from  the  sides  of  the  two  anchy- 
losed  sacral  vertebrae, — a modification  not  present  in  Enaliosauria,  but  introduced  in  order  to  give  a firm 
‘ point  d’appui  ’ to  the  hinder  extremities  of  those  higher  Sauria  ichich  occasionally  walk  on  dry  land.  The 
articular  ends  of  the  dorsal  vertebrae  are  concealed ; though,  from  the  appearance  of  their  margins,  I am 
led  to  think,  that  they  were  not  co-adapted  by  ball-and-socket  joints,  as  in  the  tertiary  and  existing  Cro- 
codiles, but  were  sub-biconcave,  as  in  most  of  the  secondary  species.  The  vertebrae  become  shorter  and 
broader  as  they  approach  the  sacrum  than  in  any  modern  and  tertiary  Crocodiles,  or  in  any  of  the 
Wealden  or  Oolitic  Crocodilia  that  I have  seen ; and  the  anterior  vertebra  most  resemble  in  their  com- 
pressed bodies  and  very  strong  transverse  processes  the  vertebra  of  the  Palceosaurus  figured  in  Messrs. 
Riley  and  Stutclibury  s memoir  on  the  Saurians  of  the  Bristol  magnesian  conglomerates,  Geol.  Trans, 
vol.  v.  2nd  series,  pi.  29.  figs.  6 and  7.  1 hey  are  not  identical ; the  Bristol  specimen  having  a more  con- 

cave inferior  outline  than  the  Russian  specimen,  so  far  as  I can  judge  from  the  cast. 

“ (2.)  The  bone,  in  two  pieces,  marked  H.,  is  a Crocodilian  humerus,  most  resembling,  by  the  breadth 
and  flattening  of  the  proximal  extremity,  the  thecodont  type  of  that  hone  in  the  Crocodilian  order : it  is 
shorter  in  proportion  to  its  length,  and  larger  than  that  from  the  Bristol  conglomerate,  referred,  in  the 
memoir  cited  (p.  354.  pi.  30.  figs.  1 and  2),  to  the  Palceosaurus. 

“ (3.)  The  bone  marked  F.  is  the  distal  end  of  a femur,  which  by  the  sub-tetrahedral  figure  of  the  shaft- 
portion,  also  manifests  the  thecodont  modification  of  that  bone,  and  pretty  closely  accords  with  the  figures 
of  the  femur  of  the  Palceosaurus  ( loc . cit.  pi.  30.  figs.  4 and  4 «),  but,  like  the  humerus  from  Russia,  it  is 
somewhat  large. 

“ The  materials  which  you  have  submitted  to  me  are  not  quite  enough  for  a satisfactory  demonstration 
of  the  precise  family  of  Crocodilian  Sauria  to  which  they  belong,  but  they  do  not  agree  with  the  characters 
of  the  same  parts  in  any  Saurian  that  I am  acquainted  with,  from  the  lias  upwards,  and  they  do  agree 
sufficiently  with  the  Bristol  Thecodont  Sauria,  to  render  it  highly  probably  that  the  teeth  of  the  Permian 
Russian  fossil,  when  determined,  will  exhibit  the  same  thecodont  characters.” 

College  of  Surgeons,  March  5th,  1845. 
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(FOREST  OF  BIALAVIEJA.) 


D. 

Account  of  the  Forest  of  Bialavieja,  the  habitat  of  the  wild  Aurochs  or  Zubr.  By  Count  de 

Krasinski.  (In  a Letter  to  Colonel  Jackson,  Secretary  of  the  Royal  Geographical  Society, 

see  pp.  503,  504.) 

The  forest  of  Bialawieza  (Bialavieja)  is  situated  in  the  present  government  of  Grodno  in  Lithuania,  and 
extends  between  the  towns  of  Orla,  Shereshef  and  Prujany,  over  a surface  of  about  twenty-nine  square 
Polish  or  German  miles  (fifteen  to  a degree).  It  derives  its  name  from  the  village  of  Bialavieja,  which 
lies  in  the  centre  of  the  forest  on  the  banks  of  the  Narevka,  and  contains  fifty-six  peasants’  cottages,  a 
church  and  an  inn.  Close  to  this  village,  stands  on  a hill,  a hunting-lodge,  built  by  King  Augustus  III., 
and  enlarged  by  his  successor,  King  Stanislaus  Poniatowski,  but  now  falling  into  ruins.  In  another 
part  of  the  forest  are  the  ruins  of  a castle  called  Old  Bialavieja.  According  to  the  local  tradition,  it  was 
in  olden  time  the  hunting  station  of  the  sovereigns  of  the  country,  and  derived  its  name,  which  signifies 
the  White  Tower,  from  its  white- washed  walls.  Besides  the  above-mentioned  village,  there  are,  in  the 
same  forest,  two  hamlets  called  Teremiska  and  Pogorzelei : they  lie  at  a short  distance  from  each  other, 
and  contain,  each  of  them,  about  twenty  cottages. 

There  are,  on  the  borders  of  the  forest,  twenty-four  villages,  which  belong  to  the  forest  department 
(Board  of  Woods  and  Forests),  and  from  whose  inhabitants  the  keepers  and  guards  of  the  forest  of  Bia- 
lavieja are  selected.  The  principal  of  these  villages  is  Hainovsk,  formerly  the  residence  of  the  employes 
of  the  forest. 

The  forest  is  divided  into  twelve  districts,  called  Strazi,  i.  e.  wards,  namely,  1,  the  ward  of  Augustovsk, 
so  called  from  Augustus,  king  of  Poland,  Elector  of  Saxony;  2,  Narevsk;  3,  Brovsk;  4,  Hainovsk; 
5,  Krukovsk;  6,  Okolnitzk  ; 7,  Lessniinsk  ; 8,  Starsliinsk ; 9,  Stolpovisk ; 10,  Svietlitshansk ; II,  Pod- 
besk;  12,  Dsiidovlansk. 

A great  number  of  streams  issue  from  the  forest ; of  these,  the  principal  are  the  river  Narev,  into 
which  the  greater  part  of  the  other  rivulets  empty  themselves,  and  the  Lesna,  a tributary  of  the  Bug  that 
formerly  marked  the  limit  between  Poland  and  Lithuania. 

The  forest  belonged  to  the  demesnes  of  the  royal  household,  and  was  exclusively  reserved  for  the  royal 
sports.  It  was  on  that  account  preserved  from  the  clearings  whereby  so  many  forests  -were  destroyed 
and  converted  into  arable  land.  It  remains  therefore  in  the  primitive  state  of  an  American  forest.  It 
contains  a great  quantity  of  different  kinds  of  wild  animals,  such  as  bears,  wild  boars,  wolves,  foxes,  lynx, 
elks,  and  roe-bucks,  whilst  many  beavers  are  found  on  its  rivers ; but  the  most  remarkable  of  its  inha- 
bitants is  the  aurochs,  or  bison,  called  in  the  Polish  language  Zubr.  It  appears  from  different  records, 
in  which  the  name  of  the  Zubr  is  mentioned,  that  this  animal  was  always  peculiar  to  Lithuania,  but  it  is 
impossible  to  ascertain  whether  it  extended  further  than  the  forest  of  Bialavieja.  The  opinion  that  it 
was  formerly  found  in  other  parts  of  the  country,  among  others  in  the  forests  of  Mazovia,  seems  to  be 
erroneous,  and  to  have  arisen  from  a confusion  of  the  Tur  with  the  Zubr.  The  Tur,  which  is  constantly 
mentioned  in  the  old  national  songs  of  all  the  Slavonic  countries,  was,  according  to  the  description  of  con- 
temporary writers,  a wild  ox,  probably  the  same  as  that  still  preserved  in  England  at  Hamilton,  Chilling- 
ham,  and  Alnwick,  and  entirely  different  from  the  Zubr. 

A Latin  poem,  entitled  “ De  Bisonte  et  ejus  venatione,”  written  by  a certain  Hussovianus  for  Pope 
Leo  X.,  but  dedicated  after  his  death  to  Bona  Sforza,  Queen  of  Poland,  and  printed  at  Cracow,  1523, 
gives  the  following  description  of  the  Zubr  : — 

" II sec  fera  Lithuanis  longe  ssevissima  sylvis 
Nascitur,  et  fieri  corpore  tanta  solet. 
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Ut,  mirum ! si  quando  caput  vi  victa  reclinet. 

Ties  sedeant  intra  cornua  bina  viri. 

Barba  riget  late,  pendentibus  liorrida  villis  ; 

Lumina,  tcrrorum  plena,  furore  rubent. 

Terribilesque  jubae  collo  funduntur  in  armos, 

Et  genua,  et  frontcra  et  pectoris  ima  tegunt. 

Villosum  toto  prae  se  fert  corpore  caprum, 

Quamvis  effingunt  omnia  membra  bovem.” 

Hussoviams  de  Bisonte  et  ejus  venatione.  Cracow,  1523. 

This  poem  was  published  at  a time  when  the  Tur  was  still  found  in  the  forests  of  Mazovia,  but  it 
distinctly  says  that  the  Zubr  is  a native  of  Lithuania.  The  biographer  of  Cardinal  Commendom,  who 
accompanied  this  prelate  in  his  journeys  to  Poland,  the  last  of  which  was  in  1572,  says,  in  his  description 
of  Poland,  that  there  are  both  Turs  and  Zubrs,  that  the  Tur  very  much  resembles  an  ox,  and  that  its 
flesh  has  almost  the  same  taste  as  beef.  The  Zubrs  were  already  at  that  time  more  rare  than  the  Turs, 
which  are  now  entirely  extinct. 

The  same  author  gives  a curious  description  of  the  manner  in  which  the  Zubr  was  hunted.  I had 
from  Mr.  Hallam  a French  copy  of  this  work,  from  which  I have  largely  drawn  in  the  first  chapter  of  the 
2nd  vol.  of  the  ‘ History  of  the  Reformation  in  Poland.’  The  title  is,  as  well  as  I can  remember,  “ Vie 
du  Cardinal  Commendom,  par  Gratiani,  traduite  en  Fran^ais  (from  Latin,  or  Italian,  I do  not  remember) 
par  Flechier.”  There  was  in  the  collection  of  the  last  king  of  Poland,  a volume  of  drawings  represent- 
ing different  subjects  relating  to  the  Council  of  Constance  ; one  of  them  contained  the  presentation  to 
the  assembled  fathers  of  a live  Zubr,  sent  by  Ladislaus  Jajellon  king  of  Poland.  This  proves  that  it 
was  regarded  as  a rare  and  curious  animal,  even  at  the  beginning  of  the  fifteenth  century. 

There  are  many  stories  related  concerning  the  extraordinary  strength  of  this  animal.  An  ancient 
chronicle  mentions  that  at  a hunt  given  by  King  Alexander  of  Poland  (who  died  in  1506),  the  Altan, 
whence  his  Queen  Helena  looked  at  the  sport  with  her  ladies,  was  overturned  by  the  Zubrs  running 
against  it  with  great  violence. 

I may  add  that  the  work  of  Baron  Brinken  on  the  forest  of  Bialavieja  is  very  important  for  its  descrip- 
tion of  the  flora  as  well  as  fauna  of  that  tract,  “ Memoir e Descriptive  sur  la  Fordt  de  Bialawieza,”  par  le 
Bn.  Brinken.  Varsovie  chez  Gliiksberg,  1828.”  According  to  his  account,  there  were  at  that  time  875 
head  of  Zubrs  living  in  the  forest 1 . 

1 After  we  were  favoured  with  the  above  communication  of  Count  de  Krasinski,  we  observed  that  Professor 
Eichwald,  in  his  work  (Naturhistorische  Skizze  von  Lithauen,  Volhynien,  und  Podolien,  Vilna,  1830),  had  given  a 
very  complete  account  of  the  forest  of  Bialavieja,  and  of  its  inhabitants  the  Auers  or  Aurochses.  Among  other  pecu- 
liarities of  these  very  wild  animals,  it  is  stated,  that  for  spring  and  summer  food  they  select  Ranunculus  repens, 
Cirsium  oleraccum,  Hieroch/oe  borealis,  and  other  acrid  and  bitter  plants,  and  such  shrubs  as  Lonicera,  Rhamnus, 
&c.,  with  lichens  and  tree  mosses  ; and  in  winter  the  young  trees  of  Calluna  vulgaris,  which  they  prefer  to  hay  or 
any  other  food  (birch  and  fir-trees  being  never  touched  by  them).  They  roll  and  enjoy  themselves  in  dry  sand, 
seldom  drink,  and  go  whole  days  without  water  ; that  of  the  muddy  rain-pools  being  adequate  for  them,  though 
when  pursued  by  wolves  they  swim  well.  The  Aurochs  lives  to  about  forty,  and  breeds  to  thirty  years  of  age,  and 
offers  no  example  of  a cross  with  the  domestic  cow,  to  the  smell  of  which  he  has  a great  antipathy.  Owing  to  his 
great  weight  he  is  a slow  mover,  and  when  pressed  is  exhausted  in  a verst.  In  defence  he  can  master  three  wolves, 
but  falls  a prey  to  a greater  number.  In  the  work  of  M.  Eichwald  it  is  further  stated,  that  at  a royal  Polish  chase 
of  Augustus  III.  in  1752,  forty-two  of  these  animals  were  killed;  and  that  in  the  year  1828  the  total  number 
was  696.  A plan  of  the  Forest  is  given,  in  which  a river  Biala  is  marked.  (See  ante,  pp.  503,  504  and  notes.) 
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(MINERALS  IN  THE  URAL  MOUNTAINS.) 


E. 

Alphabetical  List  of  Simple  Minerals  found  in  the  Ural  Mountains  or  on  their  Flanks,  arranged 
from  a Catalogue  prepared  by  Lieut.  Koksharof  of  the  Imperial  Mining  Corps. 


Names  of  Minerals. 


Aeschynite 
Albite  

Amber  .... 

Amethyst .. 
Amianthus 


Analcime 

Anatas 

Andalusite  .... 

Apatite  

Augite,  {green) 

Avanturine  .... 


Axinite 

Barytes  ( sulphate  of) 


Beryl. 


Bitter  spar 


Borsovite  . 


Localities. 


Ilmen  Hills  near  Miask 

Alabashka  near  Mursinsk,  di-1  , 

strict  of  Ekaterinburg / laS  ' 

Mine  of  Pitalelersk  near  Bogoslofsk 

At  the  village  Kaltchedansk  near  the 
Zavod  Kamensk. 

Tushakalva  near  Mursinsk  

Near  Ekaterinburg 

(Elizabetsk,  Uktusk  and  Pishminsk  Za- 
vods.) 

In  the  Sholkovaya  Mountain  near  Ne- 
viansk. 

Mount  Blagodat  near  Kushvinsk 

Shabrovsk  near  Ekaterinburg  

Adolfsk  near  Bissersk 

Nijny-Tagilsk  

Tushakalva  near  Mursinsk 

f Takovaya 

< Ilmen  Mountains  near  Miask  

L Akmatofsk  near  Zlataust  

At  the  mine  Zarevo-Nikolaevsk  near 

Miask  

Near  the  Zavod  of  Nijny-Tagilsk 

Mount  Blagodat  near  Kushvinsk 

Taganai  and  Uralskaya  Sopka  near  Zla- 
taust. 


Berkutskaya  Hill  near  Miask 


Near  the  village  of  Medvedieva  near 
Zlataust. 

Mount  Bertevaya  near  Nijny-Tagilsk, 
Bogoslofsk. 

Alabashka,  Shaitansk,  and  Tushakova 

near  Mursinsk  J 

Ilmen  Mountains  near  Miask  j 

In  the  mines  of  Aktimsk  near  Zlataust  ^ 

At  Nazimskaya  Gora  near  Zlataust 

Near  the  Zavod  of  Beresovsk  


Kliitchefsk  near  Miask  

Neighbourhood  of  Neviansk 
Borsovsk  near  Kishtymsk  . . . 


Observations. 


As  fine  prismatic  crystals  in  granite. 

Occurs  as  indistinct  crystals  in  granitic  rocks. 

As  small  crystals  in  greenstone  porphyry. 

Small  pieces  occur  with  lignite,  gravel  and  sand. 

Fine  crystals  of  amethystine  quartz  in  granite. 
In  serpentine. 


In  small  compact  masses  and  very  small  hexa- 
hedral  crystals. 

As  small  crystals  in  schist. 

As  grains  and  crystals  in  the  detritus. 

Do.  do. 

Occurs  in  considerable  masses,  having  a cry- 
stalline structure,  and  in  granite. 

Fine  prismatic  crystals  in  mica  schist. 

Crystals  in  “ miascite.” 

In  altered  chloritic  schist. 

In  porphyry. 

Do. 

In  grains  with  magnetic  iron. 

This  variety  of  quartz  rock  is  finer  in  the  moun- 
tains of  Bieloretzin  the  Government  of  Tomsk 
and  is  polished  at  the  works  of  Kolyvan. 
Splendid  vases  of  the  Siberian  avanturine  were 
presented  to  Baron  Humboldt  and  Mr.  Mur- 
chison by  the  Emperor  of  Russia. 

Generally  compact,  occasionally  in  crystals  in 
porphyritic  greenstone. 

In  argillaceous  schist. 

In  copper  mines. 

Fine  crystals  of  yellow,  blue  and  rose  colour  in 
granite.  The  transparent  crystals  sell  for  ahigh 
price.  In  the  Museum  of  the  Institute  of  the 
mines  at  St.  Petersburgh,  are  to  be  seen  cry- 
stals of  Beryl  nine  inches  and  a half  in  length. 

In  chlorite  schist  where  pierced  by  greenstone. 

As  small  rhomboidal  crystals  in  the  chloritic  and 
talcose  schist. 

When  bitter  spar  is  found  in  masses  and  mixed 
with  chlorite  and  quartz,  the  rock  thus  com- 
posed is  called  “ Listvenite.” 

In  serpentine. 

In  chloritic  schist. 

Found  in  blocks  amid  the  auriferous  detritus. 

This  mineral  contains  crystals  in  grains  of  Co- 
rundum and  Zeilanite. 
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Names  of  Minerals. 


Localities. 


Brochantite  . 

Brucite 

Bucklandite . 
Cancrinite  . 


Chlorite 


Chloritoid  . . 
Chlorospinel 
Chrysoberyl  . . 


Copper,  native. 


Copper,  sulphuret 
Copper,  grey  


Biallage  , 
Diamond  . 


Near  Gumeshevsk  

Near  the  Zavod  of  Pishminsk 

Near  Verkhoturie  

Ilmensk  near  Miask  


In  themine  ofAkmatofskandNazimskaya 
Mountain  near  Zlataust  (see  p.  428). 

Near  the  Zavod  Mramorsk,  Ekaterin- In  chloritic  schist, 
burg. 

In  the  mountain  Shishimskaya,  west  of  Small  octahedral  crystals  in  talc  schist. 


Observations. 


As  small  crystals  on  the  red  copper  ore. 

As  small  white  flakes  in  serpentine. 

As  prismatic  crystals  in  granite. 

Small  masses  of  a rose  colour  occur  in  the 
miascite  ol  the  Ilmen  Hills.  Its  cleavage  is 
parallel  to  the  faces  of  a regular  hexagonal 
prism. 

As  small  crystals  exhibiting  dichroism. 


Zlatahst. 

Near  the  village  of  Takovaya 


Copper,  blue  

Copper,  pyrites  ...... 

Copper,  green  

Copper,  red 

Copper,  vanadiate  of 
Corundum  


Near  Bogoslofsk  and  Nijny-Tagilsk. 


Biaspore 

Diopside 

Elaolite 

Emerald 

Emery  .. 
Epidote 

Felspar 


Bogoslofsk. 

Beresovsk,  Kugush,  Isk  and  Sanarsk 
near  Miask. 

Vassiliensky  near  Bogoslofsk. 

Near  Perm. 

Bogoslofsk,  near  the  Zavod  of  Beresovsk 
Mines  of  Turyicsk  near  Bogoslofsk. 
Ditto  ditto. 

Mine  of  Tvanusk,  district  of  Perm  

Near  the  village  of  lvossoi  Brod,  neigh 
bourhood  of  Ekaterinburg. 

Ilmen  Mountains  near  Miask  

Near  Kishtymsk. 

Near  the  Lake  Aushkul,  south  of  Miask 
Near  Ekaterinburg 


Verch-Uralsk  (in  auriferous  sands) 

Near  Kushvinsk 

Chrestovodsvisgensk  and  Adolfsk 
Bissersk. 


Mramorsk  in  the  neighbourhood  of  Eka 
terinburg. 

Akmatofsk,  Nazimskaya  Mountain  near 
Zlataust. 

Ilmen  Mountains  near  Miask  


Near  the  village  of  Takovaya 


Mramorsk  

Reschety  near  Ekaterinburg,  Agatsk  do 
Between  the  Zavod  Kussinsk  and  the 
village  Shumnaya  near  Zlataust. 

Near  Kishtymsk 

Alabashka  near  Mursinsk 

Voloshnaya  Hill,  east  of  Lake  Ilmen, 
near  Miask. 


As  line  crystals  of  a deep  green  colour  in  mica 
ceous  schist.  This  mineral  is  found  generally 
in  triple,  seldom  in  simple  crystals,  and  ex- 
hibits dichroism. 

In  small  crystals  remarkable  for  icositetrahedral 
forms  ? 


In  veins  of  quartz. 


As  hexagonal  tablets  in  sandstone. 

In  small  grains  in  chlorite  schist. 

In  felspar,  some  of  the  crystals  are  of  a bright 
blue  colour,  and  some",  though  very  rarelv, 
partly  transparent. 

In  serpentine. 

Near  the  country  house  of  M.  Medjer,  two 
diamonds  have  been  found  in  the  detritus,  the 
largest  weighing  % carats. 

One  diamond  only  found  here,  weighing  J carats. 
Oire  diamond  weighing  J carats. 

Up  to  the  year  1833  about  forty  diamonds  had 
been  found  in  the  auriferous  gravel.  The 
largest  weighed  2iy  carats,  the  smallest  y 
carat  (see  p.  480). 

As  crystalline  masses  in  chloritic  schist. 

Beautiful  crystals  in  chloritic  schist,  where 
pierced  by  greenstone  (see  p.  428). 

This  mineral,  with  black  mica  and  white  felspar, 
forms  the  rock  called  miascite,  subordinate  to 
granite. 

This  locality  is  celebrated  for  its  emeralds.  The 
largest  and  most  transparent  crystals  are  cut 
and  sent  to  the  Imperial  Winter  Palace  at  St. 
Petersburgh. 

In  chloritic  schist. 

In  veins  of  quartz.  In  porphvry. 

In  small  quantities  in  blocks  of  Borsovite. 

In  fine  large  crystals  united  in  groups  in  granite. 
Fine  green  crystals  (.Amazon  Stone). 

Groups  of  white  and  yellow  crystals. 
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Names  of  Minerals. 

Localities. 

Observations. 

Fluor  spar  

Near  the  village  Bojevsk  in  the  neigh- 
bourhood of  the  Zavod  Kamensk. 

[Imen  Hills  near  Miask 

n miaseite. 

Near  the  village  Of  Syrostan,  road  from 
Miask  to  Zlatoust. 

in  granite. 

Takovava  

in  crvstalline  masses  in  micaceous  schist. 

Garnet 

At  the  copper-mines  of  Turyinsk  near 

Urvstals  in  metamorphic  limestone  and  palseo- 

Bogoslofsk. 

Alabashka  near  Mursinsk. 

zoic  rocks  (see  p.  398). 

Ilmen  Mountain  near  Miask 

In  granite. 

Mount  Shishimskava,  east  of  Zlataust... 

Of  a yellow  colour  in  vein-stones. 

Taganai  Mountain  near  Zlataust  

In  metamorphic  quartz  rock. 

Gold  ( native ) 

Mine  of  Zarevo-Alcxandrofsk  near  Miask 

This  mine  is  famous  for  the  largest  “ pepites  ” 
of  gold  that  have  been  found  at  different 
periods  (see  pp.  489  at  seq.). 

At  the  Zavod  Beresovsk  near  Ekaterin- 

The  gold  is  here  found  in  the  vein3  of  quartz,  in 

burg. 

small  porous  masses.  The  crystals  present 
an  octahedral  form,  with  dodecahedral  faces. 
Also  in  the  auriferous  sands  in  grains  and 
crystals,  and  at  numerous  other  localities  not 
here  cited  (see  pp.  476  et  seq.). 

Graphite 

On  the  shore  of  the  Lake  Telanshuk 
near  Miask. 

In  schist. 

Hornblende  

Near  the  Zavod  of  Keshevski,  north  of 
Ekaterinburg. 

In  albite  and  syenite. 

Near  the  Lake  Kissagutch  in  the  Ilmen 

In  the  hornblende  of  this  locality,  are  found 

Hills  near  Miask. 

octahedral  crystals  of  zircon. 

Near  the  Lake  Aushkul,  south  of  Miask 

In  grpenstone  porphyry'. 

Urenga  Mountain  near  Zlataust,  and  at 
numerous  other  localities. 

In  syenite. 

Ilypersthene 

Mines  of  Kuhlevskay  and  Vissimo-shai- 
tansk  near  Nijny-Tagilsk. 

Isolated  blocks  in  the  detritus. 

Mine  of  Borsovsk  near  Kishtymsk  

Do.  do.  in  auriferous  gravel. 

In  large  rhomboidal  crystals  in  the  miaseite. 
Hexahedral  crystals  in  the  platiniferous  sands. 

Iridium  ( native ) 

Neviansk,  Nijnv-Tagilsk  

Iron  ( maynetic ) 

Near  the  Zavod  of  Pishminsk  

In  octahedral  crystals  in  serpentine. 

The  Mount  Beresovaya  near  Ekaterin- 
burg and  near  the  village  Brussiansk. 
Ilmen  Hills. 

Octahedral  crystals  in  chloritic  schist. 

Mine  of  Akmatofsk  near  Zlataust 

Shishimskava  Mountain  near  Zlataust. 

Do.  do.  do.  do. 

Vissokava  Mountain  near  Nijny-Tagilsk 

In  large  masses. 

The  Katchkanar  and  Mount  Blagodat... 

Do.  do.  (see  pp.  370,  379,  392.) 

Iron,  hydrate  of 

Near  the  Zavod  Bilimbaersk,  Ekaterin- 

In  serpentine  and  in  numerous  isolated  deposits. 

burg. 

Near  the  Zavod  of  Kamensk 

In  the  mountains  of  Neviansk. 

In  carboniferous  limestone. 

In  limestone. 

Iron,  specular 

The  villages  of  Shabrovsk  and  Nagorsk 
near  Ekaterinburg. 

Near  Bogoslofsk. 

In  large  masses. 

In  the  Berkulskaya  Mountain  near  Miask 

Iron,  chromate  of  

Kishtymsk,  near  the  Zavod  ol  Syssersk. 
In  the  mine  of  Malo-Mostorsk  near  Eka- 
terinburg. 

Ilmensk. 

Urenga  Mountain,  Zavod  Lobvinsk  neai 
Zlataust. 

In  hornblende  schist. 

In  greenstone  porphyry. 

Kyanite  

Near  the  village  Kolotkina,  40  versts 

In  argillaceous  schist. 

south  of  Ekaterinburg. 

In  micaceous  schist. 

In  the  Mountain  Taganai  near  Zlataust 

Laumonite  

In  Petropavlovsk  Hill  near  Bogoslofsk  . 

Decomposed  crystals  in  greenstone  porphyry. 
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Names  of  Minerals. 

Localities. 

Observations. 

Lead,  sulphuret  of 

Zavod  of  Beresov.sk  near  Ekaterinburg... 
The  mine  of  ICugushefsk  near  Minsk. 
The  mines  of  Pavlovsk  and  Anatolsk  in 
the  district  of  Nijny-Tagilsk. 

In  veins  of  quartz. 

Lead,  carbonate  of 

Near  Bogoslofsk  and  Ekaterinburg  

In  copper  mines. 

Small  crystals  in  veins  of  quartz. 
Pine  hexagonal  prisms. 

Lead,  phosphate  of 

Zavod  of  Boresovsk  

Lead,  chromate  of  

In  the  Bertevaya  Hill  near  Niiny-Ttunlsk 

In  quartz  veins. 

['he  Bertevaya  Hill  near  Niiny-TagUsk. 

In  quartz  veins. 

Lead,  vanadiate  of 

Zavod  of  Boresovsk  near  Ekaterinburg... 

Fine  prismatic  crystals  of  a red  colour. 

Zavod  of  Beresovsk  

Fine  prismatic  crystals. 

Lepidolite  

The  villages  of  Tushakava,  Alabashka  anti  As  line  transparent  scales  of  a rose  colour  in 

ohaitansk  near  Mursinsk. 

granite. 

IAbethenite  ( phosphate  of 
copper) 

Nijny-Tagilsk 

In  small  crystals  with  malachite. 

TAme,  carbonate  of 

Gumeshefsk  Zavod 

In  copper  mines. 

Lime  tcalc  spar) 

Ilmen  Hills  near  Miask. 

Magnesite  

Bogoslofsk  

Crystallized  in  copper  mines. 

Guberlinski  Hills  .. 

In  greenstone  rocks. 

In  enormous  stalagmitic  masses. 

Malachite 

Nijny-Tagilsk 

In  the  neighbourhood  of  Bogoslofsk 

In  copper  mines. 

Manganite  

Gumeshefsk  Zavod 

In  concretions  and  masses  composed  of  very 
minute  crystals  in  the  copper  ore. 

Near  the  village  of  Shabrova,  neighbour- 
hood of  Ekaterinburg. 

In  grains  in  rhodomite. 

Melanocliroit  

Beresovsk  

Small  indistinct  crystals  in  quartz  veins. 

Mengite  

East  of  the  Ilmen  Lake  near  Miask 

Small  prismatic  crystals  of  a black  colour  in  the 
granite. 

Mica,  mono-axial 

Ilmen  Hills  near  the  village  Kossoi-brod 
Near  Zlataust,  near  the  Zavod  Dolersk  . 

In  miascite. 

Mica,  di-uxial 

East  of  the  Lake  Ilmen 

Near  the  village  Alabashka. 

Fine  crystals  in  the  granite. 

Monazife 

Small  crystals  in  the  granite. 

Indistinct  prismatic  crystals  in  quartz  veins. 

Needle  ore  

Zavod  of  Beresovsk  near  Ekaterinburg... 

Oligoclas  

Near  the  village  of  Schaitansk,  neigh- 
bourhood of  Mursinsk. 

Occurs  as  compact  masses  in  granite. 

Osmium  iridium  

Near  the  village  Ajalsk,  vicinity  of  Eka- 
terinburg. 

In  porphyry. 

Sands  in  the  vicinity  of  Neviansk 

Do.  near  Kishtvmsk. 

In  hexagonal  plates. 

Ouwarovite  

Saranovsk,  north  of  Bissersk  (seep.  390), 

Abundant  at  the  first  of  these  localities,  rare  at 

and  near  Kishtymsk. 

the  second. 

Occurs  in  fine  green  crystals  in  trap  rocks,  and 
often  with  chromate  of  iron.  This  mineral  is 
considered  to  be  a earnet  containing  chrome. 

Perovskite  

Mines  of  Akmatofsk,  Nazimskaya  Moun- 

Fine  hexahedral  crystals  in  chlorite  schist  piercetl 

tain  near  Zlataust. 

by  greenstone. 

Phenakile 

Near  the  village  of  Takovaya  and  Bol- 

In  small  crystals  which  are  bright  wine  yellow. 

shoimeft. 

inclining  to  rose-coloured  or  white.  At  St. 
Petersburgh  they  are  favourite  ornaments  of 
the  ladies. 

Pistacite 

Near  the  Lake  Tchornoya,  Ilmen  Hills 
near  Miask. 

In  felspar. 

Mines  of  Akmatofsk  near  Zlataust  

Fine  crystals  in  chlorite  schist. 

Platina,  native  

Vissimo,  Shaitansk  and  other  places  in 

In  grains  and  sometimes  hexahedral  crystals. 

the  vicinity  of  Nijny-Tagilsk. 

The  largest  pieces  have  been  found  in  the 
Demidoff  domains. 

Also  in  detritus  between  Kushvinsk  and 

In  detritus  of  trapprean  and  other  rocks  overly- 
ing Silurian  limestone  (see  pp.  3S1  and  484) 

Turyinsk,  and  around  the  Katchkanar. 

Porcelain  earth  ... 

In  the  mine  Nikolaya  Pavdinsk  near 
Bogoslofsk. 

East  of  the  Ilmen  Hills. 

In  large  masses. 
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Psilomelane  .... 
Pyrites,  copper 

Pyrochlore  .... 
Pyrolusite  .... 

Pyrophylite  .... 

Pyrrliite  

Quartz 

Repidolite  .... 

Rhodochrom.... 

Rhodonite  .... 

Rhodozite  .... 

Rutile  

Serpentine  .... 
Sodalile  


Aktensk  mines  near  Zlataust. 

Near  Bogoslofsk 

Zavod  of  Bercsovsk  

Ilmen  Hills 

Near  Zlataust  and  at  the  village  Nagor- 
noi  near  Ekaterinburg. 

Zavod  of  Bcresovsk  

Near  the  village  Alabashka  

Beresovsk  near  Ekaterinburg  and  in  the 
Ilmen  Hills. 

Nazimskaya  Mountain  near  Zlataust 


In  copper  mines. 

Hexahedral  crystals  in  quartz  veins. 

Small  crystals  in  granite. 

In  auriferous  sands. 

Indistinct  crystals  in  quartz  veins. 

Small  yellow  crystals  in  granite. 

Many  transparent  crystallized  blocks  (like 
" Cairgorm  stones  ”)  are  cut  and  polished. 

In  chlorite  schist  pierced  by  greenstone  (see 
p.  428). 

Small  compact  masses  on  chromate  of  iron. 

do. 


Near  Kishtymsk 

At  the  village  Saranovsk  near  Bissersk...|In  small  masses do 

Near  the  village  Shabrova,  vicinity  of  In  considerable  masses. 
Ekaterinburg. 

Near  the  village  of  Sarapulsk  


Near  the  village  of  Takovaya 

Mountains  near  the  Zavod  of  Pishvinsk . 
Near  the  Lake  Aushkul,  south  of  Miask. 
Ilmen  Mountains  - 


Staurolite. 


Stilpnosiderite . 
Strahlstein  .... 


Strahlstein  ( actinolite ) . 


Sulphur,  native 
Talc 


Near  the  Zavod  Polevsk,  south  of  Eka- 
terinburg. 

The  Mount  Taganai  near  Zlataust  

Near  the  Zavod  of  Nijny-Saldinsk  

Near  Bogoslofsk 

Near  Verkneivinsk  and  Gornoshit,  vici 
nity  of  Ekaterinburg. 

In  the  Shishimskaya  Mountain,  east  of 
Zlataust. 

Near  Zlataust 

Near  Kishtymsk 

Beresovsk  


Small  crystals  of  dodecahedral  form,  with  tetra- 
hedral faces.  The  crystals  are  always  found  on 
red  spheroidal  tourmaline  and  are  very  rare. 
Fine  large  crystals  in  micaceous  schist. 


Occurs  as  small  masses  of  crystalline  structure 
and  fine  blue  colour  in  miascite.  One  single 
ciystal  of  this  mineral,  now  in  the  collection  of 
the  Mining  Institute  at  St.  Petersburgh,  pre- 
sents a dodecahedral  form.  The  blue  sodalite 
of  the  Ural  was  formerly  termed  Cancrinite. 

Large  crystals  in  argillaceous  schist. 

Large  black  crystals  in  mica  schist. 

In  mica  schist. 

In  copper  mines. 


Tcheffkinite . 
Titanite  .... 


Topaz 


Zavod  of  Beresovsk  near  Ekaterinburg.. 
Near  Brussiansk,  vicinity  of  Ekaterinburg 

The  Ilmen  Hills 

The  mine  of  Akmatofsk  near  Zlataust 
Near  the  Zavod  Verch-Issctsk  and  the 
Lake  of  Schartosk  near  Ekaterinburg. 

Ilmen  Mountains  near  Miask  

Alabashka  near  Mursinsk 


The  Ilmen  Hills  . 


Tourmaline  

Tourmaline  (black) 

Tourmaline  (rose) 


The  Ilmen  Hills. 

Near  the  villages  Alabashka  and  Shai- 
tansk. 

At  the  village  Sarapulsk  near  Mursinsk 


In  altered  schist  with  greenstone. 

In  chloritic  mica  schist. 

Prismatic  crystals  in  talc  schist. 

As  produced  from  the  decomposition  of  pyrites 
in  quartz  veins. 

Small  indistinct  crystals  in  quartz  veins. 

Crystalline  masses. 

In  felspar. 

Double  crystals  in  chlorite  schist. 

In  small  brown  crystals  in  granite. 

In  syenite  or  granite. 

Magnificent  crystals  of  the  blue  topaz  are 
sometimes  more  than  five  inches  long.  They 
are  found  in  granite,  and  when  transparent, 
are  sold  on  the  spot  for  500  or  1000  roubles 
each. 

Fine  crystals  of  a white  colour  in  the  green 
felspar  or  amazon  stone. 

In  granite. 

This  variety  is  very  rare  and  sells  for  more  than 
100  roubles  a crystal. 

The  spheroidal  groups  of  crystals  sell  for  500  or 
1000  roubles  each. 
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Tourmaline  (rose)  ...... 

Near  the  Zavod  of  Beresovsk  

Prismatic  crystals. 

At  Gorvoshit  near  Syssertsk,  Verch- 
Neivinsk  and  the  Lake  Shartask,  vici- 
nity of  Ekaterinburg. 

In  chlorite  schist. 

Uranotantal 

The  Ilmen  Hills  .. 

In  granitic  rocks. 

Uwarovite,  see  Ouwaro- 

vite. 

Vesuvian  ( Idocrase ) . . . 

In  the  Beresovaya  Hill,  vicinity  of  Eka- 
terinburg. 

In  the  Shishimskaya  Mountain  near  Zla- 
taust   

Mine  of  Akmatofsk  

Nazimskaya  Mountain  near  Zlataust  ... 

Do. 

1 

Volbortite  (vanadiate  of 

[»In  crystalline  metamorphic  rocks. 

Mines  of  Nijny-Tagilsk 

Small  crystals  in  copper  mines. 

copper ) 

Wavellite 

Shishimskaya  Mountain  near  Zlataust... 

Hexagonal  prisms  in  talc  schist. 

Xantliophyllite 

Do.  do.  do. 

In  talc  schist. 

Zeylanite  ( pleonaste ) . . . 

Mine  of  Borsovsk  near  Kishtymsk  

In  the  auriferous  sands. 

Zinnober  ( sulphwret  of 

Mine  of  Oleno-Traviansk  

Isolated  fragments  in  the  sands. 

mercury) 

Mines  of  Zarevo-Alexandrofsk  and  others 
near  Miask. 

In  the  auriferous  sands. 

Zintcblende  

In  copper  mines. 

Fine  crystals  in  miascite. 

Zircon  

Ilmen  Hills 

Zoisite 

Village  of  Gomoshit  near  Ekaterinburg... 

In  chlorite  schist. 

F. 

Domanik  Schist. 

The  reader  will  find  that  in  the  text,  p.  413,  we  have  considered  the  Domanik  as  the  equivalent  of  the 
Wissenbach  schists,  and  therefore,  according  to  the  reasoning  formerly  employed  (see  Geol.  Trans,  vol.  vi. 
p.  253),  belonging  rather  to  the  Uppermost  Silurian  than  the  Lowest  Devonian.  Since,  however,  the 
chapter  on  the  Timan  Range  was  written,  the  fossils  of  the  Domanik  having  been  carefully  examined 
by  Count  Keyserling,  he  finds  that  its  Goniatites  are  similar  to  those  of  Brilon  in  Westphalia,  and  Schu- 
belhammer  in  Franconia.  It  must,  therefore,  be  considered  Lower  Devonian,  and  we  have  placed  it 
accordingly  in  the  Table  of  Superposition  attached  to  the  Map,  PI.  VI. 

G. 

Igneous  Origin  of  Magnetic  Iron  Ore. 

In  the  text,  p.  413,  we  have  dwelt  at  some  length  on  this  point,  and  it  may  further  be  curious  for 
geologists  to  speculate  on  the  possible  application  of  the  same  view  to  many  deep  and  unfathomed 
masses  of  iron  in  other  countries.  The  broad  and  deep  masses  of  red  and  often  intensely  crystalline 
hematite  near  Ulverstone  in  Cumberland,  which  fill  chasms  in  the  carboniferous  limestone,  are  now  usually 
looked  upon  as  aqueous  deposits.  But  may  the  striking  vein  of  pure  brown  hematite  charged  with  man- 
ganese, -which  at  Lostwithiel  in  Cornwall  seems  to  rise  up  through  slaty  rocks  (Devonian)  and  envelopes 
fragments  of  them  in  its  matrix,  be  considered  an  eruptive  dyke  like  that  to  which  we  have  alluded  at 
Blagodat  ? In  throwing  out  this  query,  we  do  not  say  that  the  English  case  ought  not  to  be  separately 
considered ; for  whilst  it  is  possible  that  it  may  be  explained  in  a somewhat  similar  manner  to  those  of 
the  Ural,  it  may,  we  admit,  have  resulted  from  a long-continued  humid  process — always,  however,  de- 
pendent on  subterranean  agency  and  internal  heat  and  gas — through  which  the  fluid  was  impregnated 
with  metallic  or  other  elements,  that  have  either  been  crystallized  or  deposited  in  amorphous  forms 
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within  the  cavities  of  the  rock.  The  hydrates  of  iron,  which  in  many  countries  fill  superficial  cavities, 
belon"  clearly  to  another  class  of  phenomena,  and  are  to  be  generally  considered  as  mere  aqueous 
deposits,  which  are  of  comparatively  recent  age. 

H. 

Palaeozoic  Rocks  of  Scandinavia. 

Some  of  the  fossils  from  Hysbifiol  in  Sweden  have  very  much  the  aspect  of  being  derived  from  the 
uppermost  beds  of  the  Lower  Silurian.  In  stating  our  belief,  that  the  chief  palaeozoic  strata  of  the  con- 
tinent of  Sweden  are  Lower  Silurian,  as  distinguished  from  those  of  Gothland,  we  allude  simply  to  the 
zone  which  fell  under  our  survey.  We  have  grounds  to  think,  that  in  some  places  patches  of  Upper  Silu- 
rian group  will  also  be  found  to  occur,  as  in  Norway.  For  example,  our  friend  Prof.  Forchhammer  has 
informed  us  that  he  believes  there  are  Upper  Silurian  fossils  in  the  higher  part  of  the  Aalleberg  in  West 
Gothland,  and  at  Klinte  in  Scania.  At  the  latter  place,  indeed,  the  occurrence  of  the  Avicitla  retrofiexa 
and  other  Upper  Silurian  fossils  quite  unknown  in  the  Lower  Silurian  beds,  has  already  determined  the 
point.  In  Scania  also  there  is  a red  micaceous  sandstone,  connected  with  argillaceous  beds  and  porphyry 
(as  in  Norway),  in  which  forms  like  Avicula  and  Modiola  have  been  discovered,  and  which  Prof.  Forch- 
hammer thinks  may  be  of  the  age  of  the  Old  Red  Sandstone.  Again,  from  what  we  saw  of  the  specimens 
of  rocks  and  fossils  from  Dalecarlia  in  the  Museum  of  Stockholm,  we  have  very  little  doubt  that  a country 
which  has  afforded  the  Lcptmna  depressa,  L.  euglypha,  and  a species  of  the  peculiar  genus  Brontes  (Gold- 
fuss),  must  contain  Upper  as  well  as  Lower  Silurian  rocks,  while  a portion  of  the  sandstones  which 
occupy  that  region  may  represent  the  Old  Red  Sandstone.  These  points  we  hope  to  be  able  to  work  out 
in  the  course  of  the  ensuing  summer  (February,  1845). 

I. 

Inverted  Strata  on  the  Flanks  of  the  Ural  Mountains. 

In  reference  to  this  phenomenon  we  have  shown  (p.  463  et  seq.),  how  under  the  conditions  exhibited 
along  the  flanks  of  the  Ural,  it  is  impracticable  to  explain  the  inversion  on  several  parallels  of  longitude, 
by  the  mere  uprising  of  the  central  ridge,  and  the  consequent  overthrowing  or  bending  back  of  the  strata 
upon  themselves.  We  have,  in  fact,  endeavoured  to  account  for  the  inversions  at  considerable  distances 
from  the  axis,  by  subsidences  of  the  fractured  ends  of  the  rocks  which  approach  towards  the  issue  of  erup- 
tion. But  even  admitting  our  hypothetical  view,  that  the  uprising  of  a large  quantity  of  molten  matter 
to  swell  the  central  ridge,  might  occasion  cavities  occupied  by  gases  only,  into  which  the  ends  of  the 
fractured  masses  might  sink;  why,  it  will  be  asked,  do  the  inward  edges  of  such  masses  dip  towards  the 
chain  ? why  have  their  external  edges  never  been  depressed  ? and  why  are  they,  on  the  contrary,  raised  ? 
Now,  the  facts  are,  that  the  sedimentary  rocks  on  the  flanks  of  the  Ural  Mountains  are  fissured  by  a 
number  of  parallel  north  and  south  cracks,  at  some  of  which  (as  Nijny  Serginsk  and  Bissersk  on  the  west 
flank,  and  at  numerous  points  on  the  east  of  the  chain)  molten  matter  has  forced  its  way  to  the  surface. 
If  then  we  Hew  the  original  condition  of  this  eruptive  matter  when  it  was  seeking  to  find  a vent  in  its 
central  or  chief  habitual  fissure,  we  may  liken  it  to  a series  of  great  subterranean  waves,  moving  from  the 
eastern  and  western  flanks,  where  its  issue  was  repressed  (by  the  nature  of  the  sediment  and  other  causes), 
to  that  channel  where  it  was  liberated.  In  this  way  we  may  conceive,  how  the  wave-lilce,  upheaving 
lateral  force,  when  applied  from  flanks  to  centre,  raised  up  the  outward  ends  of  the  fissured  strata  by  a 
succession  of  heaves ; and  if  this  hypothesis  be  admissible,  no  great  depression  of  their  inward  ends  is 
called  for.  In  speculating,  however,  on  the  possible  modes  of  explaining  this  phenomenon,  under  such 
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circumstances  as  those  described  in  the  text,  we  think  that  the  highly  contorted,  inverted  and  basin- 
shaped strata,  which  are  so  common  on  the  western  Uralian  slopes  (notably  in  the  gorge  of  the  river 
Tchussovaya),  are  best  explained  by  the  lateral  pressure  of  the  sea  and  sedimentary  matter  in  the  low 
country  on  the  west,  and  the  great  uprise  of  the  central  ridge  on  the  east,  by  which  operation  the  masses 
were  squeezed  up  between  two  resisting  bands,  and  were  thrown  back  and  partially  inverted.  The  pro- 
blems connected  with  this  question  are,  in  fact,  various,  and  the  inversions  in  each  mountain  chain  are 
well  worthy  of  analysis  ; though  it  must  be  admitted,  that  great  light  has  already  been  thrown  upon  the 
subject  by  the  labours  of  Professor  Dumont  in  Belgium  and  those  of  Professors  IT.  and  W.  Rogers  in 
America. 

K. 

South  Coast  of  the  Black  Sea. 

The  geological  colours  relating  to  the  tracts  south  of  the  Black  Sea,  are  assigned  from  a perusal  of  the 
writings  of  Mr.  W.  Hamilton  and  Mr.  Ainsworth  (see  Researches  in  Asia  Minor,  Pontus,  &c.,  vol.  i. 
p.  158  et  seq.,  and  Journal  of  the  Roy.  Geogr.  Soc.  vol.  ix.  p.  216  et  seq.).  It  is,  however,  necessary  to  ex- 
plain, that  in  all  that  region  we  do  not  pretend  to  define  accurately  the  outline  of  the  various  rock 
masses,  but  simply  to  convey  an  idea  of  their  general  relations.  Thus,  whilst  we  know  from  the  re- 
searches of  Mr.  W.  Hamilton  and  Mr.  H.  Strickland,  that  true  Silurian  rocks  exist  at  Constantinople, 
where  they  are  overlaid  by  tertiary  (mioceue  ?)  deposits,  it  seems  probable,  that  the  crystalline  and  slaty 
rocks,  perforated  by  much  eruptive  matter,  which  range  from  the  eastern  shores  and  gulfs  of  the  Sea  of 
Marmora  (Mount  Olympus,  Ismid,  &c.),  are  metamorphosed  Silurian  strata,  similar  to  those  of  the  Ural 
Mountains  (cof  Map,  PI.  VI.).  The  great  mass,  however,  of  the  sedimentary  deposits  of  Bithynia,  Paph- 
lagonia  and  Pontus,  consists  of  limestones,  often  semi- crystalline,  with  associated  fucoid  schists,  sand- 
stones, &c„  which  are,  we  apprehend,  of  the  same  age  as  the  great  outward  spurs  of  the  Caucasus 
(Circassia,  &c.),  and  are,  on  the  whole,  of  the  Cretaceous  age.  We  cannot  gather  from  the  writings  of 
Hamilton  or  Amsworth,  that  the  Jura  formation  has  any  existence  in  these  regions  ; all  the  secondary 
rocks  of  which  appear  to  be  referable  to  the  Scaglia,  restricting  the  meaning  of  that  term  to  strata  of 
the  age  of  the  Cretaceous  system,  which  have  assumed  the  Mediterranean  or  crystalline  type. 

In  the  Caucasus,  as  in  the  Grimsea,  the  labours  of  M.  Dubois  de  Montpercux  have  satisfactorily  shown 
the  presence  of  both  these  great  systems,  and  doubtless  it  is  possible,  that  in  a portion  of  the  rocky, 
elevated  and  broken  region  to  the  south  of  the  Black  Sea,  some  Jurassic  fragments  may  be  eventually 
discovered. 

The  greatest  interest,  indeed,  of  this  region,  consists  in  its  eastern  range,  or  in  the  high  plateaux  of 
Khorasan,  Kars  and  Anni,  where  tertiary  deposits  of  the  younger  Miocene  age  have  been  heaved  up  by 
trachytie  and  other  igneous  rocks  to  heights  of  5000  and  6000  feet  above  the  sea,  and  where  some  tracts  are 
so  scoriaceous  and  volcanic,  with  large  quantities  of  Obsidian,  as  to  convey  the  idea  of  comparatively  recent 
eruption.  The  observation  of  Mr.  W,  Hamilton,  of  peculiar  tertiary  strata  at  Sinope,  is  of  great  interest 
to  us ; for  on  examining  the  fossils  he  submitted  to  us  therefrom,  we  have  no  hesitation  in  saying,  that 
they  belong  to  that  former  great  internal  Mediterranean  (Aralo- Caspian)  of  brackish  water,  concerning 
which  we  have  spoken  so  much 1 ; and  thus  we  learn  that  this  grand  ancient  Caspian  must  have  extended 
over  a great  portion  of  the  Black  Sea,  as  well  as  over  the  Seas  of  Azof,  Caspian  and  Aral.  In  all  these 
regions,  this  brackish  water  deposit  succeeds  to  the  oceanic  miocene  ; a point  of  very  great  importance  in 
developing  the  ancient  geography  of  this  large  portion  of  the  globe. 


1 See  No.  10.  Map,  PI.  VI.  and  vol.  i.  pp.  297  et  seq. 
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L. 

Gold  Produce  of  Siberia. 

In  reference  to  this  subject,  which  excites  so  much  interest,  we  reprint  an  extract  from  the  Anniversary 
Discourse  addressed  by  one  of  us  to  the  Royal  Geographical  Society  of  London  in  1844  : — 

“ To  this  subject  I wish  to  point  the  attention  of  statists  and  geographers,  for  it  has  already  begun  to 
occupy  the  thoughts  of  politicians,  and  may  eventually  have  a very  marked  influence  upon  all  civilized 
nations,  in  changing  the  relative  value  of  gold  as  a standard. 

“ In  Russia,  as  in  the  Brazils,  the  great  mass  of  the  metals  is  derived  from  local  detritus  or  alluvia 
usually  called  gold  sand,  but  for  which  (as  far  as  Russia  is  concerned)  the  term  of  shingle  would  be  much 
more  appropriate.  With  very  trifling  exceptions,  all  such  auriferous  detritus  in  the  Russian  empire  occur 
on  the  eastern  or  Siberian  side  of  the  Ural.  Slightly  known,  and  near  Ekaterinburg  only,  in  the  days 
of  Pallas,  it  was  not  until  the  reigns  of  Paul  and  Alexander,  that  these  gold  alluvia  were  found  to  extend 
in  a certain  zone  to  the  north  and  south  of  that  locality',  throughout  5°  or  6°  of  latitude,  and  that  even- 
tually gold  was  extracted  from  them  to  the  annual  value  of  about  half  a million  sterling.  Notwithstand- 
ing the  increased  exploration  of  late  years,  and  many  researches  in  the  northern  and  southern  portion  of 
the  chain,  this  quantity  has  been  rarely  exceeded,  and  latterly,  the  alluvia  in  some  tracts  being  exhausted, 
it  has  begun  to  decrease.  The  reign  of  the  Emperor  Nicholas  has,  however,  been  distinguished  by  the 
important  discovery,  that  portions  of  the  great  eastern  regions  of  Siberia  are  highly  auriferous,  viz.  in  the 
governments  of  Tomsk  and  Yeniseik,  where  low  ridges,  similarly  constructed  to  those  on  the  eastern  flank 
of  the  Ural,  and  like  them  trending  from  north  to  south,  appear  as  offsets  from  the  great  east  and  west 
chain  of  the  Altai  which  separates  Siberia  from  China.  And  here  it  is  curious  to  remark,  that  a very'  few 
years  ago  this  distant  region  did  not  afford  a third  part  of  the  gold  which  the  Ural  produced,  but  by 
recent  researches,  an  augmentation  so  rapid  and  extraordinary  has  taken  place,  that  in  the  last  year  the 
eastern  Siberian  tracts  yielded  considerably  upwards  of  two  millions  and  a quarter  sterling,  raising  the 
total  "'old  produce  of  the  Russian  empire  to  near  three  millions  sterling  1 ! 

“ Now  if  this  great  increment  be  sustained  during  a certain  number  of  years,  there  can  he  no  doubt, 
that  it  will  to  some  considerable  extent,  reduce  the  standard  of  value,  and  lead  to  considerable  change 
in  our  social  relations.  The  first  question  therefore  is,  to  what  extent  is  it  likely  to  he  sustained  ? Gold 
alluvia  being  but  the  detritus  of  veins  which  once  existed  in  the  adjacent  rocks,  it  might  be  supposed  that 
in  piercing  these  rocks  the  miner  would  fmd  more  copious  stores  of  the  metal.  Experience,  however, 
has  taught  us  that  such  is  not  the  fact,  and  to  whatever  cause  due,  it  is  certain  that  the  veins  which  rise 
from  great  depths  in  the  crust  of  the  earth  are  richly  auriferous  towards  their  upper  limit  only.  Hence 
it  is  that  nearly  the  whole  of  the  ancient  surface  of  rocks  having  undergone  denudation  and  consequent 
destruction,  the  greater  quantities  of  gold  are  found  in  the  detritus  on  the  flanks  of  the  hills,  or  in  the 
valleys  between  them.  So  long,  therefore,  as  these  alluvia  are  unexhausted,  so  long  may  the  miner  ex- 
tract from  them,  by  a cheap  and  easy  method  of  macerating  and  washing,  the  ore  which  would  be  obtained 
at  much  greater  cost  from  the  solid  rock.  Now,  those  alluvia  having  well-defined  bottoms,  and  being  of 
measurable  extent,  may  certainly  be  exhausted ; and  the  disappearance  of  gold  from  all  those  civilized 
countries  in  whose  early  days  it  was  abundantly  found  (even  in  our  own  isles),  is  a proof  that  such  must 
sooner  or  later  he  the  case.  But  how  long  is  it  before  this  period  of  exhaustion  will  arrive  ? When  we 
reflect  upon  the  length  of  time  which  the  one  region  of  Brazil  has  continued,  I believe  with  undiminished 
quantity,  to  supply  modern  Europe  with  its  great  mass  of  gold,  the  opening  out  of  a new  El  Dorado 
should  teach  us  to  be  very  cautious  in  attempting  to  limit  the  auriferous  capacity  of  the  vast  and  slightly 
explored  regions  of  Siberia.  The  north  and  south  counterforts  of  the  great  Altai  may,  in  truth,  prove  to 


APPENDIX  L. 


(GOLD  PRODUCE  OF  SIBERIA.) 


649 


be  but  the  indications  of  similar  spurs,  or  detached  meridian  ridges,  which  may  be  discovered  in  many 
other  tracts  of  a region  equal  in  extent  to  the  whole  of  Europe.  From  the  researches  of  the  Russian 
engineers,  and  from  Humboldt  and  his  associates,  we  learn  that  rocks  similar  to  those  which  are  so  auri- 
ferous in  the  Ural,  reappear  in  various  parallels  of  longitude  along  the  flanks  of  the  Altai.  By  a recent 
letter,  indeed,  from  my  friend  Colonel  Helmersen,  the  distinguished  and  successful  explorer  of  the  Ural, 
Altai  and  Siberia,  I learn  that  his  former  associate  in  these  countries.  Professor  Hoffman,  has,  in  his  last 
visit  of  1843,  discovered  a tract  in  Siberia,  in  which  the  very  richest  gold  alluvia  occur  in  a “terrain” 
exclusively  composed  of  granite  and  metamorphic  schists,  the  gold  being  in  the  latter.  Now  in  the  Ural, 
as  in  other  parts  of  Siberia,  greenstones,  syenites  and  serpentines  seem  invariably  to  have  been  the  agents 
by  which  the  metamorphic  rocks  have  been  rendered  auriferous ; this  discovery,  therefore,  widens  the 
field  of  the  gold-searchers,  and  opens  out  great  probable,  practical  as  well  as  theoretical,  results.  In 
truth,  Siberia  and  its  adjacent  regions  may  be  found  to  contain  another  Brazil,  where  granite  also  is  the 
great  eruptive  agent  of  mineralization  and  metamorphism. 

“ Count  Key  selling  also  assures  me  in  one  of  his  letters  that  the  discovery  of  M.  Hoffman  relates  to  an 
area  larger  than  France , every  part  of  which  seems  to  be  more  or  less  auriferous,  and  all  the  subjacent 
rocks  (palaeozoic  schists  and  limestones  ?)  when  pounded  up  and  analysed  affording  a certain  per-centage 
of  gold  ! If  this  diffusion  of  gold  through  the  very  matrix  of  rocks,  which  is,  I may  observe,  a pheno- 
menon hitherto  almost  unknown  \ be  really  found  to  hold  good  over  so  vast  an  area,  it  imparts  a new  and 
most  important  element  to  our  reasoning,  and  renders  it  vastly  more  probable  that  no  sort  of  limit  can 
be  set  to  the  increase  of  the  produce  of  Russian  gold.  \\  c know  also  from  our  enterprising  medallist 
Adolph  Erman,  that,  palaeozoic,  eruptive  and  metamorphic  rocks,  similar  to  those  of  the  Altai  and  the 
Ural,  extend  even  to  the  Alden  mountains'1 2,  not  far  from  the  shores  opposite  Kamtschatka;  and  if  so, 
why  may  they  not  contain  the  same  minerals  ? Again,  we  are  told  by  Helmersen  and  others,  that  some 
of  the  southern  offsets  from  the  Altai,  which  extend  into  China,  are  auriferous,  and  one  of  them,  the 
Far-Bagatai,  the  northern  part  of  which  is  in  the  Russian  territory,  has  already  proved  highly  productive. 
The  last  fact  is  of  very  great  importance  ; for  the  Celestial  empire,  which  has  only  just  now  been  partially' 
opened  out  to  European  enterprise,  may  very  probably  (and  I have  strong  reasons  to  think  that  the  same 
classes  of  rocks  extend  through  Chinese  Tartary)  prove  to  be  another  golden  region  like  Siberia.  Even 
in  our  own  Hindustan,  auriferous  veins  and  deposits,  as  yet,  it  is  true,  of  no  great  value,  are  known  at 
various  points  from  north  to  south,  and  have  recently  met  with  a good  describer  in  Lieutenant  Newbold, 
who  strongly  urges  their  further  and  more  scientific  exploration3;  whilst  we  have  yet  to  learn,  whether, 
in  the  progress  of  civilization,  the  gold  tracts  of  South  Carolina  may  not  afford  considerable  additions  to 
the  metallic  wealth  of  the  new  world. 

“ But,  reverting  to  Northern  Asia,  how  are  we  to  limit  our  anticipations  of  the  augmentation  of  such 
produce,  when  it  is  a fact,  that  within  the  last  few  years  only,  a tenth  portion  of  the  earth’s  surface  (Chi- 
nese  Tartary  and  Siberia)  has  been,  for  the  first  time,  made  known  to  us  as  in  many  parts  auriferous , and 


1 In  our  travels  in  the  Ural  we  learned,  indeed,  from  General  Anosoff  at  Zlataust,  that  by  a searching  analysis 
gold  had  been  discovered  disseminated  in  the  matrix  of  some  of  the  limestones  south  of  Miask. 

2 M.  Adolph  Erman  has  made  the  bold  effort  to  colour  geologically  large  portions  of  Siberia  and  the  whole  of 
Kamtschatka  under  the  title  of  " Geognostische  Skizze  von  Nord  Asien.”  (Archiv  fiir  Russland.  Berlin,  vol.  ii.) 
The  more  recent  travels  of  M.  Middendorff  show  the  extension  of  the  same  eruptive  and  metamorphosed  palaeozoic 
rocks  from  Nertchinsk  to  the  Stanovoi  mountains,  and  to  the  Shantar  Isles  in  the  Sea  of  Okhotsk.  (See  Mr  Mur- 
chison’s Anniversary  Address  to  the  Royal  Geographical  Society,  May  1845.) 

3 Journal  of  the  Royal  Asiatic  Society,  1843,  p.  203. 
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when  from  one  portion  of  it  only,  Europe  is  already  supplied  with  so  very  large  an  amount  of  her  chief 
circulating  medium?  Well,  therefore,  may  political  ceconomists  now  beg  for  knowledge  at  the  hands 
of  the  physical  geographer  and  geologist,  and  learn  from  them  the  secret  on  which  the  public  faith  of 
empires  may  depend.” 

M. 

Why  the  right  bank  of  the  Lower  Volga  is  always  higher  than  the  left  bank. 

In  the  text  and  in  the  description  of  the  Maps  we  have  simply  noted  the  fact,  that  the  right  bank  of 
the  Volga  is  almost  invariably  a high  cliff,  whilst  the  left  bank  is  low.  This  remark  requires  to  be 
modified  before  a rational  attempt  can  be  made  to  account  for  a phenomenon  apparently  so  difficult  of 
explanation.  In  the  upper  portion  of  its  long  and  tortuous  course,  when  the  stream  glides  down  from 
the  Valdai  Hills  by  Tver  to  Mologa  and  Yaroslavl,  and  again  from  the  latter  city  by  Kostroma  to  Yu- 
rievetz,  no  such  feature  is  dominant ; the  left  bank  being  frequently  as  high  as  the  right.  It  is  specially 
from  the  point  where  the  Oka  is  confluent  with  the  Volga  at  Nijny  Novogorod,  to  the  parallel  where  the 
mighty  river  quits  the  hilly  grounds  of  Tzaritzin  and  Sarepta  to  debouche  into  the  Caspian  at  Astrakhan, 
that  the  right  bank  is  not  only  invariably  the  highest,  but  is  in  many  places  absolutely  a cliff,  standing 
out  against  the  low  countries  on  its  left  bank l.  By  a simple  glance  at  our  Map,  the  geological  reader 
who  has  perused  our  description  of  the  nature  and  extension  of  the  former  Caspian  will  at  once  see, 
that  all  the  region  occupying  the  right  bank  of  the  Volga  from  a little  below  Kazan,  to  the  tract  where 
the  ground  subsides  into  the  low  country  of  the  Kalmucks,  has  the  character  of  the  edge  of  an  ancient 
continent,  whose  eastern  shore  was  washed  by  the  great  Aralo-Caspian  Sea.  Subsequent  elevations  of 
the  whole  continent  which  have  desiccated  to  so  great  an  extent  the  former  bed  of  that  enormous  Medi- 
terranean, in  the  manner  we  have  explained,  have  simply  left  the  Volga  to  find  its  way  to  the  present 
Caspian,  along  the  line  of  junction  of  the  dried-up  sea-beds  and  the  ancient  cliff ; the  respective  relations 
of  these  masses  being  preserved.  On  further  inspecting  the  Map,  the  reader  will  see,  that  the  Caspian 
deposits  are  marked  as  extending  northwards  only  to  Spask  ; but  here  we  must  observe,  that  judging  from 
the  very  low  form  of  the  grounds  on  the  left  bank  of  the  Volga,  both  at  Kazan  and  in  ascending  from 
thence  by  Tcheboksar  to  Nijny  Novogorod,  it  is  very  probable  that  the  Aralo-Caspian  (the  extension  of 
which  to  Spask  we  should  not  have  known  without  the  researches  of  M.  Jasikoff)  may  probably  have 
ramified  in  a bay  over  the  low  expanses  to  the  north  of  Tcheboksar  and  Nijny  Novogorod.  Those  flat 
tracts,  occupied  by  marshes,  meadows  and  woodlands,  are  however  so  much  overflowed  by  the  Volga  in 
the  spring  months,  and  have  thereby  been  so  overspread  with  modern  alluvia,  that  it  is  not  likely  the 
traces  of  the  residence  of  the  ancient  Caspian,  if  it  ever  extended  there,  can  now  be  discovered,  although 
the  contour  of  the  ground  naturally  leads  us  to  speculate  upon  such  having  been  the  case.  At  all  events 
we  have  no  need  to  put  forth  any  theory  whatever  to  account  for  the  phenomenon,  from  below  the  city 
of  Kazan  to  the  hills  south  of  Sarepta,  throughout  which  space,  of  about  600  English  miles,  the  low 
country  on  the  left  bank  of  the  Volga  is  shown  by  its  shells  to  have  been  the  bed  of  a former  Mediterra- 
nean, of  which  the  high  grounds  on  its  right  bank  constituted  the  western  shore. 


1 In  a memoir  by  our  friend  Major  (now  Lieutenant-Colonel)  Blode,  the  phaenomenon  of  the  right  bank  of  other 
rivers  in  Russia  being  higher  than  the  left  is  explained  by  a theoretical  view  of  elevation  and  depression  to  which 
we  cannot  now  render  justice,  having  mislaid  his  work. 
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N. 

Permian  Rocks  near  Bachmuth  (p.  114)  and  on  the  Suchona  (p.  178). 

As  some  geologists  who  follow  our  traces  in  Russia  may  be  of  opinion,  that  the  red  sandstones  and 
yellow  limestones  near  Bachmuth,  which  we  have  considered  of  Permian  age,  ought  rather  to  be  classed 
with  the  Carboniferous  system,  we  will  merely  say,  that  a recent  survey  of  the  junction  of  the  equiva- 
lents of  the  Permian  rocks  (lower  red  sandstone  and  magnesian  limestone)  with  the  subjacent  coal 
measures  in  the  West  Ruling  of  Yorkshire,  has  convinced  us,  that  there,  as  in  the  environs  of  Bachmuth, 
the  two  deposits  are  naturally  connected  by  mineral  transition  and  conformable  stratification.  In  both 
cases,  that  which  comes  under  the  head  of  Permian,  is  simply  the  continuation  of  the  carboniferous  group 
under  a peculiar  and  modified  type. 

Not  having  detected  fossils  on  the  Strelna  and  Suchona  in  our  first  survey,  the  name  of  “ calcaires 
muets’  was  then  applied  to  the  limestones  subordinate  to  the  red  marls  of  that  tract  (p.  178)  ; but  the 
subsequent  researches  of  Count  Keyserling  have  rendered  that  sobriquet  inapplicable,  by  the  discovery  of 
the  Terebratula  Gcinitziana  and  T.  elonyala  (see  Permian  Table,  p.222). 

O. 

Coal-fields  of  Poland  and  Silesia. 

Having  explained  in  the  work,  that  throughout  the  Russian  empire  there  is  no  productive  coal-field 
above  the  carboniferous  limestone,  and  that  nearly  all  the  Russian  coal  occurs  in  that  formation,  it  is  in- 
teresting to  lemark  how,  in  receding  from  that  peculiar  eastern  development  and  on  entering  into  Poland 
and  Silesia,  the  deposits  of  this  age  assume  the  prevalent  type  of  Western  Europe,  and  consist  of  coal 
with  sandstone  and  shale  in  masses,  which  (like  those  of  the  Belgian  and  British  coal-fields)  distinctly 
overlie  the  carboniferous  or  mountain  limestone.  In  traversing  the  carboniferous  tracts  of  the  kingdom 
of  Poland  west-north-west  of  Cracow  (see  Map),  we  found  the  mountain  limestone  at  the  surface  to  the 
north  of  Krzezowice,  but  that  rock  subsiding  to  the  west,  is  succeeded  at  Sicrza  (the  mines  of  Count  A. 
Potocki)  by  true  overlying  coal-measures,  which  are  worked  by  galleries  on  slightly  inclined  planes.  Still 
further  to  the  west  these  coal-measures  greatly  expand  (also  very  slightly  inclined)  around  the  govern- 
ment mines  of  Dombrova,  Bendzin,  &c.  (kingdom  of  Poland).  The  chief  masses  of  coal,  which  are  there 
w orked  in  open  quarries,  exceed  in  magnitude  any  examples  of  the  old  or  palaeozoic  coal  with  which  we 
are  acquainted.  In  the  cuttings,  for  example,  near  Bendzin,  the  coal  is  at  one  spot  actually  nine  lachters 
or  near  sixty  feet  thick,  and  therefore  double  the  dimensions  of  the  strongest  British  seam,  that  of  the 
Dudley  ten-yard  coal.  The  overlying  sand  and  shale  are  loaded  with  impressions  of  fossil  plants,  which 
are  almost  invariably  found  prostrate  and  much  broken ; and  M.  Pusch,  now  engaged  in  directing  the 
works,  informed  us,  that  he  never  met  with  more  than  one  instance  of  a vertical  fossil  tree- stem  amid  a 
very  great  profusion  of  ancient  vegetation.  In  alluding  to  the  vast  thickness  of  this  Polish  coal,  we  may 
observe,  that  portions  only  of  the  sixty  feet  constitute  fuel  sufficiently  good  to  forge  the  iron  of  the  mines 
of  the  Imperial  government. 

The  eastern  limb  of  this  coal-field  passes  into  Prussia,  and  is  worked  at  Konigshutte,  &c.  in  Lower 
Silesia,  where,  although  the  coal-seams  are  not  so  thick  as  on  the  Polish  side  of  the  frontier,  the  coal- 
seams  are  of  good  quality  and  are  turned  to  the  best  profit.  As  this  coal-field  is  evidently  an  upca«t 
through  surrounding  secondary  formations  (Muschelkalk,  Jura,  &c.,  see  Map,  PI.  VI.),  it  may  at  some 
future  day  be  advantageously  won  by  deeper  shafts  over  a considerable  area. 

The  little  coal-field  of  Upper  Silesia  occurs  as  a one-sided  trough  in  the  mountainous  tract  between 
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Breslau  and  Glatz,  where  a good  many  seams  of  coal  of  fair  quality  are  exposed  (usually  at  angles  of  high 
inclination),  having  been  perforated  by  many  eruptive  rocks.  On  their  eastern  flank  they  repose  on  true 
carboniferous  limestone  with  Productus  giganteus,  and  on  the  west  pass  under  red  sandstone,  shale,  con- 
glomerate and  black  limestone  (Permian).  See  p.  199. 

P. 

Tertiary  Deposits  of  Northern  Germany  and  Poland. 

Although  we  have  ventured  to  colour  a large  region  (chiefly,  indeed,  occupied  by  northern  drift)  as 
probably  containing  a substratum  of  Eocene  age,  we  know  that  deposits  of  younger  date  also  occur  in  it. 
Thus,  Professor  Goppert  acquaints  us,  that  some  of  the  brown  coal  of  Silesia  (Taxus,  &c.)  contains  plants 
comparatively  modern,  whilst  that  of  Hessia  is  charged  with  extinct  species,  and  is  therefore  of  higher 
antiquity.  The  correct  demarcation  of  these  tertiary  accumulations  must  be  worked  out  by  other  geolo- 
gists; our  sole  aim  being,  as  we  have  explained  (p.  281  et  seq.),  to  show,  that  to  the  north  of  a certain 
zone  there  exist,  at  intervals,  deposits  containing  older  tertiary  shells  which  essentially  differ  from  those 
of  the  great  masses  of  Miocene  age  that  occupy  South  Poland,  Volhynia,  Podolia  and  Bessarabia. 

Q. 

Steppe  Limestone  (Aralo-Caspian). 

In  the  introductory  chapter  (p.  8*),  which  was  written  after  the  great  body  of  the  work  was  printed,  we 
have  alluded  to  certain  corrections  made  by  the  discoveries  of  M.  Basinier  and  the  comments  thereon  by 
Colonel  Helmersen,  of  an  inference  we  had  drawn  (p.  310),  concerning  the  Ust-Urt,  which  we  at  one  time 
supposed  to  be  entirely  occupied  by  the  steppe  limestone.  In  fact,  the  opinions  there  expressed  (derived 
from  the  works  of  our  precursors)  are  substantially  corrected,  p.  325,  as  well  as  in  the  introduction.  The 
Map,  Plate  VI.,  has,  indeed,  been  coloured  according  to  our  present  views,  as  regulated  by  the  subsequent 
perusal  of  the  memoir  of  Colonel  Helmersen,  “ Ueber  die  geognostische  Beschaffenbeit  des  Ust-Urt  und 
in  besondere  dessen  Ostlichen  Abfalles  zum  Aral  See,”  Nov.  1844  (Classe  Phys.  Math,  de  l’Acad.  Imp.  de 
St.  Petersbourg,  tom.  iv.  No.  73,  74).  It  is  through  the  researches  of  M.  Basinier,  and  the  inductions 
of  Helmersen,  that  not  only  the  mass  of  the  Ust-Urt,  but  also  a wide  tract  to  the  north  of  it,  have  been 
placed  in  the  parallel  of  the  Oceanic  Miocene  deposits  of  Podolia,  Volhynia  and  Bessarabia.  But  not- 
withstanding the  existence  of  deposits  of  Miocene  age  in  the  Ust-Urt,  it  is  still  true,  that  the  Aralo- 
Caspian  or  steppe  limestone,  such  as  we  described  it,  forms  the  immediate  cliffs  of  the  Aral,  as  well  as 
of  the  Caspian ; whilst  it  is  equally  clear,  that  the  two  seas  were  formerly  parts  of  the  same  great  inter- 
nal, brackish  and  freshwater  Mediterranean,  which  spread  over  all  the  low  country  between  them  to  the 
south  of  the  Ust-Urt,  and  extended  by  Khivah  far  eastwards  and  southwards.  Nor  can  it  yet  be  posi- 
tively assumed,  that  all  the  region  of  the  Ust-Urt  is  formed  of  oceanic  deposits ; for  until  that  vast  pla- 
teau be  traversed  in  various  directions  by  competent  geologists  (M.  Basinier  having  only  passed  along  its 
eastern  edge),  it  cannot  be  denied  that  portions  of  the  steppe  or  Aralo-Caspian  limestone  which  subtend 
it  on  three  sides,  may  also  have  been  elevated  into  some  parts  of  it.  In  the  meantime,  our  Map  is  coloured 
in  consonance  with  the  views  of  Colonel  Helmersen,  whose  general  opinion  respecting  the  succession  of 
the  tertiary  deposits  in  the  eastern  portion  of  the  Aralo-Caspian  region,  is  perfectly  in  accordance  with 
that  at  which  we  arrived  through  our  own  observations,  in  respect  to  the  western  country  around  the 
Black  Sea,  the  Crimaoa  and  the  Sea  of  Azof. 
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~ St.  Petersburg,  August  1845. 

tbn\rhbavenw|S  I1’1906  f CT  °Ur  V°1UmeS  W6re  Pr!nted>  but  before  they  were  put  into  general  circula- 

Plate  VI.  Thus,  through  our  friends  M Par  lr  b TT  °bSerVatl°nS  “ RuSsia  t0  imProve  °ur  Map, 
Mr.  Frears,  a resident  at  Moscow  we  Wd  thatl  tl  b ^ ^ *”*  * ^cal  ™d 

Belemnites,  had  been  observed  to  form  ti  t m r 1 pisolite  containing 

that  metropolis  (Gregorievo  Podolsk  Miatchk  ^ J"raSS1C  deP0slt  (Oxfordian)  at  several  places  around 
vwr  -nt  11  A 8 7 ’ Miatchkova,  Bronmtzi,  and  on  the  little  river  Koloksha  near 

Vladimir).  In  all  these  places  the  pisolite  is,  we  are  assured  1™  M p 4 . , . , 

r U . r,  , , , . , . we  are  assured  by  M.  Pander,  precisely  identical  with  that 

of  Popdam  m Courland ; and  m the  government  of  Moscow  it  reposes  directly  upon  the  carboniferous 
limestone  The  zea  ous  researches  of  these  Russian  friends  have,  in  fact.  greatl/exLded  our  knowledgl 
of  the  limits  of  the  Jurassic  deposits,  particularly  of  the  overlying  sandstones,  which  seem  to  occupy  con- 
adorable  portions  of  the  plateaux,  leaving  the  carboniferous  limestone  exposed  in  the  larger  river  valleys 
and  gorges  only.  In  a tract  north  of  Medinsk  the  Jurassic  shale  is  so  bituminous,  that  it  mig^tt 

(7-245).  " er°US  dCP0Sit’ like  C6rtain  beds  °f  the  described  by  us  near  Simbirsk 

ar0Und  ??W  We  may  a,S0  reraa,k-  that  M.  Pander  has  detected  remains  of 
Mammoth  and  Rhinoceros  m reddish  clay  covered  by  erratic  blocks  eight  versts  to  the  south  of  Verchni 

17  b nt  “ 77  I : localities  fractured  flints  of  the  carboniferous  limestone  are  seen  to  alternate 

of  M c b 7 n6S  PXtinCt  ^“P6'13  had' indeed*  been  previously  found  in  the  vicinity 

oscow,  but  their  true  original  position  was  unknown,  as  they  had  usually  been  picked  out  of  the  river 

eds  into  which  they  had  fallen  from  the  contiguous  cliffs.  The  observations  of  M.  Pander  are,  there- 
. ’ mp  rtanl:  *n  com  incing  us,  that  such  remains  occur  in  an  ancient  drift : we  may  well  believe 

animals  of  which  these  are  the  bones,  were  floated  out  to  sea  from  the  nearest  lands  of  a former 
epoc  l,  and  theii  skeletons  deposited  (like  those  near  Taganrog,  p.  502)  in  gravel,  sand  and  clay.  In  one 
spot  300  versts  south  of  Petersburg,  and  twenty  versts  south  of  the  river  Kolomenka,  M.  Pander  further 
found  the  horns  of  a stag  in  gravel  or  drift  twenty-one  feet  below  the  surface,  and  covered  by  fine  yellow 
sand,  which  is  surmounted  by  clay  and  northern  erratic  blocks. 

Our  last  visit  has  also  been  productive  of  some  additional  acquaintance  with  the  limits  of  the  Silurian 
and  Devonian  rocks  south  of  St.  Petersburg.  Thus,  whilst  the  country  south  of  Gatchina,  and  for  some 
versts  to  the  south  of  that  town,  is  composed  of  a yellowish  magnesian  limestone,  containing  Silurian 
Orthidse  and  Trilobites  (similar  we  believe  to  those  species  found  by  us  in  the  strata  on  the  Vloia,  p.  30*) 
true  Devonian  rocks  succeed  near  Sivoritzki  at  about  twelve  versts  south  of  Gatchina,  in  greenish  grey” 
micaceous  sandstone  and  marly  limestone,  followed,  at  some  versts  further  south,  by  red  sands  and  sand- 
stone, identical  with  those  of  Dbrpat  and  of  the  river  Mgra  near  Vitegra.  Ichthyolites  are  found,  at 
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intervals,  throughout  this  micaceous  sandstone,  which  forms  a striking  escarpment  in  this  country  of 
broad  undulations1. 

We  have  next  to  express  our  regret,  that  owing  to  some  accident  in  its  transmission,  we  did  not 
receive  a memoir  by  Major  Ozersky2,  which  gives  a very  clear  and  faithful  description  of  the  detailed 
succession  of  the  strata  that  constitute  the  Silurian  group  of  north-western  Esthonia.  After  a very  good 
account  of  the  physical  features  of  that  tract,  he  describes  a number  of  natural  sections  to  the  west  of 
Reval,  both  on  the  coast  and  in  the  interior,  as  well  as  in  the  Isle  of  Dago  3,  and  he  divides  the  Silurian 
rocks  into  three  members.  The  Ungulite  sandstone  there  forms  (as,  indeed,  Eichwald  and  others  have 
observed)  the  base  of  the  cliffs,  which  in  ascending  order  consist  of  inferior  grit,  bituminous  schist  and 
greenish  sandstone.  This  lowest  member  is  followed  by  chloritic  limestone,  capped  by  a band  of  sand- 
stone and  surmounted  by  a considerable  thickness  of  limestone  to  which  the  author  applies  the  term 
“ Fliessen-kalkstein,”  dividing  it  into  lower  and  upper  beds.  The  third  and  uppermost  division  (also 
calcareous)  is  separated  by  him  into  a coarse-grained  crystalline  limestone  beneath,  and  a compact  though 
occasionally  sandy  limestone  above,  which  constitutes  the  highest  stratum  he  observed.  Besides  the 
Obolus  or  Ungulite,  the  lowest  of  these  divisions  contains  the  coral  Gorgonia  flabelliformis  (Eichw.),  and 
its  upper  beds  the  Sqihonotreta  verrucosa  (nob.)  ( Terebratula , Eichw.).  The  middle  group  is  (as  described 
by  us  near  St.  Petersburg4)  the  great  storehouse  of  organic  remains,  and  in  the  districts  which  he  illus- 
trates Major  Ozersky  shows  that  it  is  more  expanded  than  in  any  tract  we  have  personally  examined, 
whilst  the  fossils  are  those  which  we  have  enumerated  and  described.  The  upper  group  of  this  author  is 
precisely  that  band  which  we  have  described  near  Shavli,  Meshkovitza,  Oberpahlen,  &c.,  and  which,  as 
we  have  indicated,  gradually  disappears  with  the  eastward  range  of  the  Silurian  rocks ; for  it  contains 
our  Pentamerus  borealis  ( Gypidia , Eichw.),  and  also  several  corals. 

In  expressing  our  obligations  to  Major  Ozersky  for  his  lucid  memoir,  in  which  hedevelopes  the  litholo- 
gical features  of  each  substratum  with  a precision  worthy  of  so  good  a mineralogist  as  himself,  we  are 
however  at  variance  with  his  concluding  comparisons,  wherein  he  endeavours  to  find  exact  parallels  for 
each  of  his  lithological  subdivisions  in  the  English  detailed  order  of  the  Silurian  rocks,  as  seen  in  certain 
typical  British  tracts.  His  upper  continental  stratum  is  thus  considered  by  him  to  be  the  representative 
of  the  Ludlow  rocks  ; whereas  in  our  estimate  there  is  not  a vestige  of  that  formation  in  any  portion  of 
the  mainland  of  the  Russian  Baltic  provinces  ; though  it  has  a distinct  existence  with  many  characteristic 
fossils  in  the  Isle  of  Oesel  as  determined  by  M.  Pander  (p.  35).  The  superior  portion  of  the  uppermost 
group  of  Major  Ozersky  may,  indeed,  where  loaded  with  such  corals  as  the  Catenipora  escharoides  and  Favo- 
sites  Gothlandica,  be  assimilated  to  the  Wenlock  limestone;  but  the  lowest  bed  of  this  calcareous  mass, 
which  is  charged  with  Pentamerus  borealis  (closely  akin  to  P.  oblongus ),  is  clearly  on  the  same  level  as 
the  Horderley  and  Woolhope  limestone  of  England,  a point  which  we  have  indeed  completely  explained 
as  respects  Scandinavia,  Russia  and  North  America  (pp.  5*,  12*.  34*).  This  Pentamerus  bed  forms  so 

1 We  made  an  excursion  to  this  neighbourhood  with  M.  Worth  and  Professor  Kutorga,  who  had  previously 

observed  the  chief  relations  here  alluded  to. 

2 See  the  volume  of  the  Imperial  Mineralogical  Society  of  St.  Petersburg,  1844. 

3 At  p.  35  we  have  considered  Dago  as  Upper  Silurian,  and,  in  fact,  the  Wenlock  or  Dudley  corals  are  there 
abundant  in  its  uppermost  stratum  ; but  this  isle  contains  the  Pentamerus  borealis  and  other  fossils  which  pertain  to 
the  Lower  Silurian  strata,  none  of  which  are  seen  in  Oesel. 

4 In  addition  to  the  proofs  we  have  already  adduced  of  the  limestones  of  St.  Petersburg  being  of  Lower  Silu- 
rian age,  we  beg  to  mention  that  our  friend  M.  Volborth,  who  has  so  assiduously  collected  the  fossils  of  this  rock 
and  described  some  of  its  Crinoidea,  has  detected  in  it  the  same  Agnostus  (Battus)  which  so  distinguishes  true  Lower 
Silurian  rocks  at  Kinnekulle  and  other  places  in  Sweden  and  Norway. 
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clear  a horizon  in  separating  the  Lower  and  Upper  Silurian  rocks  over  all  parts  of  the  globe  where  the)' 
exist,  that  so  long  as  the  original  English  classification  he  appealed  to,  no  sort  of  doubt  can  be  entertained, 
that  every  layer  beneath  it  must  be  grouped  with  the  Lower  Silurian,  as  represented  in  our  table  attached 
to  the  Map,  PI.  VI. ; and  it  is  therefore  quite  impossible  to  admit,  that  the  chief  limestones  of  Esthonia, 
which  underlie  that  Pentamerus  rock,  can  be  compared  with  the  Wenlock  limestone.  But  in  differing 
from  Major  Ozersky  as  to  his  comparisons  of  Russian  deposits  with  those  English  formations  with  which 
we  are  necessarily  well  acquainted,  we  have  specially  to  thank  him  for  his  excellent  details  of  local  suc- 
cession, and  for  pointing  out  other  phenomena  of  some  importance.  One  of  these  is  the  presence  of  a 
coarse  conglomerate  of  fragments  of  crystalline  rocks  (our  Azoic)  in  the  Ungulite  sandstones,  thereby 
proving,  that  even  in  Russia  the  Lower  Silurian  strata  have  been  constructed  out  of  rocks  antecedently 
crystalline,  just  as  we  have  proved  to  have  been  the  case  in  Scandinavia.  Another  of  these  phenomena 
(confirming  our  anticipations  and  of  great  value  in  sustaining  our  views  derived  from  other  localities,  see 
pp.  328,  524,  539)  is  the  existence  of  raised  sea  beaches  containing  remains  of  species  of  shells  still 
living  in  the  adjacent  Baltic  ; such  as  Cardium  edule,  Mytilus  edulis,  and  Tellina  Baltica ; which  fact,  com- 
bined with  the  evidences  afforded  by  banks  of  gravel,  sand  and  blocks,  clearly  points  to  a comparatively 
recent  elevation  of  Esthonia,  and  hence  of  all  the  flat  regions  of  Russia.  The  author  further  offers  proofs 
of  the  polish  and  striation  of  the  denuded  limestones — appearances  referred  by  him  to  the  action  of 
floating  ice.  Being  for  a moment  on  a subject  which  we  have  handled  at  some  length  in  the  preceding 
pages,  wc  may  observe  that  during  our  present  stay  at  St.  Petersburg  we  have  observed  the  phenomena 
on  the  surface  of  the  yellow  Silurian  limestone  south  of  Gatchina  before  alluded  to,  where  it  was  first 
noticed  by  M.  Worth  and  Professor  Kutorga.  It  is  also  worthy  of  a comment,  that  in  the  neighbourhood 
of  Gatchina,  where  the  striation  and  polish  are  seen,  there  are  no  accumulations  of  fine  gravel  or  loose 
drift ; huge,  northern  erratic  blocks  only  occurring  abundantly.  In  such  instances,  we  willingly  admit 
that  the  polish  and  striation  may  have  been  produced  by  the  onward  motion  of  ice-floes  (carrying  these 
blocks)  which  stranded  in  shallows  and  grated  along  the  subjacent  rocks.  Such  an  action,  however,  we 
again  maintain  could  never  have  been  adequate  to  the  uniform  maceration,  smoothing  and  grinding  down 
(in  the  manner  we  have  described)  of  all  the  northern  faces  of  the  crystalline  rocks  of  Finland,  Sweden, 
and  of  the  myriads  of  isles  of  the  Bothnian  Gulf. 

We  have  next  to  acquaint  our  readers,  that  the  Map,  PI.  VI.,  has  received  considerable  improvement 
at  its  north-eastern  extremity  from  the  researches  of  the  distinguished  botanist  Schrenk,  who  in  the  year 
1836,  and  previous  to  his  arduous  tour  in  South-Eastern  Siberia  and  along  the  Chinese  frontier1,  gallantly 
faced  the  most  inhospitable  of  all  the  Arabian  tracts,  and  traversing  the  wilds  of  the  Samoyedes  to  the 
Straits  of  Vaigatz,  not  only  determined  the  physical  geography  and  natural  history  of  the  region  forming 
the  end  of  the  Arctic  Ural,  but  also  brought  back  collections  sufficient  to  establish  geological  demarca- 
tions in  a country  which  may  not  for  a century  be  visited  by  any  other  man  of  science2 3. 

Whilst  on  the  subject  of  new  discoveries  in  the  boreal  tracts  of  Russia,  we  may  mention,  that  the 
enterprising  traveller  Professor  Middendorf  of  Kief  has  brought  back  with  him  from  the  shores  of  the 
Arctic  Sea  (between  the  rivers  Obe  and  Lena),  numerous  fossil  shells  which  on  inspection  we  had  no 
hesitation  in  identifying  with  those  Oxfordian  types  with  which  we  had  become  familiar  in  many  parts 
of  European  Russia.  Associated  with  numerous  Belemnites  and  true  Ammonites,  we  detected  also  those 

1 See  last  Anniversary  Discourse  of  Mr.  Murchison  as  President  of  the  Royal  Geographical  Society.  Journal 

of  the  Royal  Geographical  Society,  vol.  15,  p.  ci. 

3 The  chief  geological  data  resulting  from  an  examination  of  M.  Schrenk’s  fossils,  will  be  given  in  the  forthcoming 
work  of  our  friend  and  coadjutor.  Count  Keyserling,  on  the  Timan,  Petchora,  etc.,  which,  as  we  have  previously 
said,  forms  a natural  sequel  to  these  volumes. 
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chambered  shells  with  dentated  lobes  called  Ceratites,  one  species  of  which,  indeed,  not  having  any  of 
these  indentations  or  serratures,  might  be  referred  to  that  division  of  Goniatites  which  are  distinguished 
by  rounded  lobes.  We  thus  learn  how  dangerous  it  is  to  generalize  upon  the  age  of  a rock  from  the 
presence  of  any  one  fossil  body ; for  had  these  Ceratites  been  alone  or  even  in  predominance,  some 
geologists  might  have  associated  the  Siberian  beds  with  the  Muschelkalk,  or  even  with  older  formations  ; 
whereas  a multitude  of  the  most  common  of  the  Jurassic  forms  (including  numerous  Ammonites  with 
their  nacre)  bespeak  in  the  clearest  manner  the  true  age  of  these  deposits. 

Lastly,  we  are  indebted  to  our  friend  Colonel  Helmersen,  for  having  made  known  to  us  a highly  im- 
portant and  curious  discovery  of  Professor  Abich  of  Ddrpat,  on  the  northern  flank  of  the  Great  Ararat, 
near  the  monastery  of  Korverab  and  in  the  valley  of  the  Araxes ; where  he  has  detected  numerous  Pale- 
ozoic fossils,  among  which  he  cites  the  Spirifer  speciosus,  S.  ostiolatus,  S.  aperturatus,  with  Orthidse, 
Tercbratulw,  Lingulae,  and  the  characteristic  corals  Catcnipora  escharoides,  Cyathophyllum  fiexuosum,  Fa- 
vosites,  &c. 

This  announcement  is  the  more  interesting  to  geologists,  as  no  researches  of  other  travellers  have 
shown  the  existence  of  any  formations  of  the  palaeozoic  age  in  those  eastern  regions  which  form  the 
south-eastern  extremity  of  our  Map,  PI.  VI.,  the  greater  number  of  whose  solid  rocks  have  been  referred 
to  the  cretaceous  period.  If,  indeed,  we  might  venture  to  throw  out  a surmise,  we  should  be  inclined 
to  think,  that  the  palaeozoic  band  on  the  upper  Araxes  is  the  eastern  continuation  of  rocks  of  Silurian 
age  which  show  themselves  on  the  southern  slopes  of  the  Balkan,  and  constituting  portions  of  the 
Thracian  Bosphorus,  may,  after  some  detailed  researches,  be  found  here  and  there  in  the  intermediate 
space  of  Pontus,  Bithynia  and  Paphlagonia. 
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I.— LITHOGRAPHIC  SKETCHES. 

1.  Frontispiece  of  Part  1. 

Ihis  sketch  represents  the  culminating  points  of  the  Ural  Mountains  between  Zlataust  on 
the  west  and  Miask.  The  rocks  consist  of  quartz  rock  (probably  metamorphic  Silu- 
rian) ; and  near  their  summit  is  engraved  a memento  of  the  visit  of  the  Grand  Duke 
Alexander,  the  heir  apparent,  when  His  Imperial  Highness  ascended  to  the  highest  pin- 
nacle (see  p.  434). 

2.  Frontispiece  of  Part  II.  ( Facing  p.  338.) 

Gorge  of  the  river  Tchussovaya,  on  the  western  flank  of  the  Ural  Mountains,  above  Ust-Koiva, 
representing  flexures  of  the  Carboniferous  and  Devonian  limestones,  chiefly  the  former 
(see  description,  p.  388). 

3.  ( Facing  p.  362.) 

This  view  represents  the  geologists  descending  the  Siberian  river  Issetz,  east  of  Ekaterinburg, 
in  small  canoes.  The  peasants  are  assembled  at  the  village  to  witness  and  cheer  the  pro- 
gress of  the  travellers,  and  the  chief  rural  officer  of  the  district  is  waiting  to  receive  them 
at  a river  dam  near  one  of  the  numerous  corn-mills  on  that  river.  The  rocks  forming  the 
river  banks  are  porphyries. 

4.  ( Facing  p.  392.) 

View  from  the  summit  of  the  Katchkanar  in  the  North  Ural  Mountains.  The  lofty  rocks  in 
the  foreground  are  of  eruptive  origin  and  highly  magnetic,  and  the  spectator  is  looking 
northwards  over  trackless,  dense  forests,  the  distant  and  loftier  peaks  being  capped  with 
snow. 

5.  ( Facing  p.  395.) 

The  Fortress  and  Monastery  of  Verkhoturie  or  Verkoturie,  on  the  Siberian  or  east  flank  of  the 
Ural  Mountains,  as  seen  from  the  west.  Tins  was  one  of  the  earliest  strongholds  of  the 
Russians  constructed  after  their  occupation  of  Siberia.  The  rock  is  a granite. 

6.  ( Facing  p.  425.) 

The  peep  into  Siberia  from  Mount  Sugomac  near  Kishtvmsk  is  characteristic  of  the  boundless 
flat  tract  occupied  by  numerous  lakes  which  lies  on  the  eastern  flank  of  the  Ural  Mountains 
in  that  parallel.  The  Church  and  Zavod  (forge)  of  Kishtymsk  are  seen  below. 
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7.  {Facing  p.  428.) 

The  remarkable  mountain  of  Taganai  near  Zlataust,  or  “ Tripod  of  the  Moon”  in  the  Bashkir 
language,  is  here  viewed  from  the  side  of  an  adjacent  mountain  on  the  west.  I he  peaks 
consist  of  quartz  rock  like  those  of  the  frontispiece,  from  which  they  are  only  separated  by 
a valley.  The  tree  in  the  foreground  is  intended  to  represent  the  Pinus  cembra,  so  cha- 
racteristic of  the  Ural  Chain.  Being  sketched  from  a considerable  height,  the  Taganai  of 
this  drawing  scarcely  conveys  an  idea  of  sufficient  altitude. 


8.  [Facing  p.  437.) 

This  view  of  the  Lake  Aushkul  and  the  Holy  Mount  of  the  Bashkir  inhabitants  of  the  Southern 
Ural  has  been  selected  from  many  sketches,  as  giving  a good  general  idea  of  one  of  the 
richest  gold  tracts  on  the  eastern  slopes  of  the  chain,  which  is  seen  in  the  distance.  The 
Russian  officers  are  General  Anosoff  and  A I nj  or  Lissenko,  who  accompanied  Alt.  A 1 1 1 1 - 
chison  and  Lieut.  Koksharof  from  Zlataust  and  Miask  to  this  spot. 


9.  ( Facing  p.  448.) 

View  of  the  Guberlinski  Hills  (South  Ural),  as  seen  from  the  gate  of  the  post-house  in  the 
village  of  that  name.  A Baskhir  guard  on  horseback,  with  his  bow  and  arrows  and  spear, 
who  accompanied  the  travellers  along  this  portion  of  the  Kirghis  frontier,  is  contrasted 
with  a Russian  peasant. 

10,  11.  ( Facing  p.  450.) 

One  of  these  sketches  represents  the  travellers  in  their  “ tarantass  ” (a  body  of  a britchka  on 
long  wooden  poles),  approaching  Orenburg  in  the  low  steppes  to  the  south  of  the  Ural 
Chain  ; the  other  as  they  are  coming  back  towards  the  ridges  of  Carboniferous  limestone 
in  the  Gurmaya  Hills  of  the  South  Ural.  (See  also  p.  146.) 


12.  ( Facing  p.  453.) 

A Bashkir  summer  camp  in  the  high  recesses  of  the  Irendyk,  or  chief  ridge  of  the  South  Ural. 
In  the  foreground  is  Mohammed  John,  the  Bashkir  proprietor  of  the  camp,  in  conversa- 
tion with  a Russian  settler  and  a mounted  Bashkir.  In  the  middle  is  a Russianized 
Bashkir  officer  and  two  common  Bashkirs  with  a female ; and  in  the  distance  are  seen  the 
mares  from  whose  milk  the  “ Kumiss  ” is  being  prepared  over  a fire.  Black  skins  filled 
with  Kumiss  stand  against  the  wicker-work  of  the  tent,  which  is  covered  with  a stout  felt. 

N.B.  (For  the  two  Plates  A and  B in  the  Appendix,  the  one  illustrating  the  palaeozoic  corals 
the  other  teeth  Devonian  ichthyolites,  see  the  accomnanying  descriptions.) 
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II.— COLOURED  SECTIONS. 


PLATE  I. 

Phis  Plate  refers  exclusively  to  the  Carboniferous  region  between  the  Don  and  the  Dnieper, 
usually  known  as  the  coal-field  of  the  Donetz.  (See  detailed  account  of,  pp.  89  et  seg.) 


PLATES  II.  to  IV. 

these  three  long  coloured  Plates  represent  a series  of  transverse  sections  of  the  North  and 
South  Ural  Mountains  on  various  parallels  of  latitude,  as  explained  in  the  text  from 
pp.  353  to  403,  and  pp,  420  to  461.  As  each  coloured  section  has  a separate  title  and  is 
fully  explained  in  the  text  and  on  the  copper-plates,  any  repetition  of  description  is  here 
unnecessary.  (At  the  heading  of  Chap.  XVIII.  p.  420,  Plate  III.  has,  through  an  omis- 
sion, not  been  referred  to.) 

PLATE  V. 

Contains  a section  from  the  low  tracts  on  the  west,  up  to  the  axis  of  the  Arctic  Ural,  and 
other  sections  across  the  Timan  range  and  adjacent  country.  (See  pp.  404  et  seg.) 


III.— MAPS. 

PLATES  VI.  and  VII. 

The  General  Map  (PI.  VI.)  was  commenced  in  1840,  after  our  first  journey  to  Russia,  and  in 
its  earliest  state  (when  exhibited  at  the  British  Association  for  the  Advancement  of 
Science  in  the  autumn  of  that  year)  contained  the  chief  demarcations  of  the  older  palaeo- 
zoic formations  only,  as  extending  from  south-west  to  north-east1.  It  was  not,  however, 
until  after  our  much  longer  continued  and  more  extensive  explorations  of  1841,  that  we 
were  enabled  to  colour  a general  Map  of  Russia,  a copy  of  which  we  laid  before  His 
Imperial  Majesty  in  the  autumn  of  that  year,  accompanied  by  a long  section  across  the 
empire  from  south  to  north,  of  which  the  figure  at  the  bottom  of  the  Plate  is  a reduced 
copy.  The  existence  of  a great  dome-shaped  mass  of  Devonian  rocks  around  Orel,  which 
forms  so  prominent  a feature  in  that  section,  was,  indeed,  observed  by  us  on  two  parallels, 
in  our  journey  from  south  to  north  during  the  autumn  of  that  year,  in  which  it  was  also 

1 In  the  Preface  we  have  already  spoken  of  a geological  map  of  Russia  compiled  by  Colonel  Helmer- 
sen  (St.  Petersburgh,  1841),  who  in  bis  account  of  its  construction  gives  due  merit  to  every  contributor, 
from  the  early  days  of  Strangways  to  the  period  of  our  first  visit  when  we  travelled  to  Archangel  and 
across  the  province  of  Vologda  (see  Preface).  Another  map,  also  embracing  our  first  year’s  results,  was 
published  by  M.  Adolph  Erman  in  his  Archiv  fur  Russland  (Berlin),  1 841,  a comparison  of  which  with  our 
present  maps  will  show  the  progress  made  since  that  time. 
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observed  by  Colonel  Helmersen  quite  independently  of  ourselves.  (See  p.  53  et  seq.) 
In  1842  (our  general  classification  having  been  pointed  out  in  memoirs  read  before  the 
Geological  Society  of  London)  the  Map  was  engraved  and  coloured  accordingly  in  the 
form  which  it  nowT  possesses,  and  with  a table  of  organic  remains  to  a great  extent  the 
same  as  that  now  appended  to  it.  If  the  map  had  even  then  been  published,  all  the 
main  features  of  classification  would  have  been  sufficiently  sustained  for  general  objects ; 
but  w'e  naturally  withheld  it  until  we  had  reviewed  and  more  thoroughly  examined  our 
organic  remains,  and  had  so  extended  our  researches  as  to  produce  the  present  wroik. 
Points  of  great  importance  have  thus  been  added,  the  chief  ot  which  consist  in  the  new 
features  of  the  Southern  Ural,  the  insertion  of  the  correct  physical  geography  of  the 
Ural  Chain,  the  geographical  and  geological  outlines  of  Scandinavia,  and  of  various  ame- 
liorations along  the  Polish  and  Carpathian  frontiers  ; some  of  which  we  derived  from  our 
owm  explorations  continued  to  1844.  Other  changes  and  improvements  have  successively 
taken  place,  particularly  in  reference  to  great  regions  surrounding  the  area  ot  our  personal 
survey.  For  these  we  necessarily  consulted  the  map  of  V on  Dechen  for  the  German 
frontier,  and  the  new  map  of  Zeuschner  for  the  Carpathians.  Turkey  is  chiefly  coloured 
from  Boufi1 ; the  Caucasus  is  entirely  taken  from  Dubois  de  Montpereux ; and  the  coun- 
tries south  of  the  Black  Sea  from  the  researches  of  Mr.  W.  J.  Hamilton  and  Mr.  W. 
Ainsworth ; whilst  the  desert  tracts  between  the  Caspian  and  the  Aral  have  undergone 
ameliorations  through  the  critical  inquiry  of  Colonel  Helmersen  into  the  observations  of 
Basinier  and  other  travellers.  In  regard  to  geographical  features,  the  newest  and  most 
recent  are  those  introduced  from  the  Russian  surveys  of  the  South  Ural  and  of  all  the 
wild  regions  extending  therefrom  to  the  Ubt-Urt  and  the  Caspian  and  Aral  Seas.  These 
are  chiefly  derived  from  maps  scarcely  yet  published  and  prepared  by  the  brothers  Khani- 

> We  must  here  request  geologists  to  understand,  that  as  the  portion  of  the  Map  representing  South 
Hungary,  Transylvania  and  Turkey  is  coloured  to  a small  extent  only  from  our  personal  knowledge,  it  is 
necessarily  imperfect.  Concerning  a central  portion  of  that  region,  we  are,  indeed,  indebted  for  some 
corrections  to  our  friend  Mr.  Warrington  Smyth  ; hut  we  beg  unequivocally  to  state,  that  we  are  by  no 
means  certain  whether  portions  of  the  crystalline  rocks  of  these  countries,  which  are  coloured  by  us  as 
metamorphic,  may  not  be  of  azoic  age ; whilst  some  of  the  granites  may  also  be  of  azoic  age,  and  not 
as  we  have  inserted  them,  of  date  posterior  to  the  paleozoic  deposits.  At  the  same  time,  whether  our 
method  of  parallelizing  the  Turkish  crystalline  masses  be  right  or  wrong,  we  are  certain  from  personal 
inspection  of  the  Carpathians,  that  the  Tatra  granitic  rocks  have  been  erupted  long  posterior  to  the 
palaeozoic  deposits,  and  are  therefore  wholly  distinct  in  a geological  sense  from  the  azoic  rocks  of  Scan- 
dinavia. They  have  indeed  been  evolved  since  the  deposit  of  a sandstone  which  lies  beneath  the  Liassic  and 
Jurassic  deposits,  and  have  in  some  cases  even  protruded  over  these  formations.  Believing,  in  fact,  that 
the  Carpathians  have  been  uplieaved  and  mineralized  in  a manner  very  analogous  to  the  Alps,  we  have 
(judging  from  their  relations)  assigned  to  all  the  granitic  rocks  between  them  and  the  shores  of  Greece, 
a like  modern  age ; and  on  our  general  map  we  have  not  attempted  to  separate  them  from  other  eruptive 
rocks,  even  from  those  which  are  posterior  to  tertiary  deposits. 
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koff,  one  of  whom,  M.  James  Khanikoff,  is  about  to  issue  a Russian  map  of  the  South 
Uial,  the  other,  M.  N.  Khanikoff,  having  obligingly  sent  us  his  compilation  from  various 
new  surveys  and  his  own,  extending  to  the  viral  and  the  Caspian1. 

Even  in  a purely  geographical  view,  we  are  therefore  enabled  to  lay  before  the  European  public 
a map  charged  with  many  outlines  and  positions  unknown  to  geographers,  especially  to 
those  of  England.  The  most  original  portion,  however,  in  which  one  of  ns  (Count  Key- 
serling  with  his  associate  Lieut.  Krusenstern)  has  worked  out,  is  the  Timan  Range  and  the 
basin  of  the  Petchora,  no  correct  features  of  which  region  were  ever  before  published. 

In  an  effort  so  arduous  as  the  construction  of  a geological  map  of  Russia  in  Europe  and  the 
Ural  Mountains,  and  a tabular  classification  of  all  the  sedimentary  deposits,  we  bespeak  the 
indulgence  of  critical  geologists,  and  beg  them  not  to  look  for  errors  of  demarcation  and 
detail,  but  fairly  to  regard  the  general  intention  and  scope  of  the  work.  At  the  same 
time,  we  may  be  allowed  to  say,  that  we  have  laboured  hard  to  render  our  Map  as  correct 
as  possible  up  to  the  last  moment,  and  have  spared  no  expense  in  repeatedly  altering  the 
copper-plate  as  fresh  knowledge  was  acquired.  This  process  of  improvement  might  doubt- 
less have  gone  on  for  many  years,  but  the  period  has  arrived  when  we  must  launch  our 
work . And  here  Me  must  state,  that  although  the  Imperial  Government  possesses  most 
elaborate  and  beautifully  executed  surveys  of  nearly  all  the  frontier  countries2,  no  good 
physical  maps  have  yet  been  published  concerning  the  mass  of  Central  Russia,  nor  are 
even  the  materials  for  their  construction  yet  gathered  together. 

That  vast  undulating  region  consists  of  various  round-backed  and  plateau-shaped  masses  of 
land,  for  the  most  part  of  small  elevations  from  200  to  600  feet  above  the  sea,  and  rising 
at  very  rare  intervals  to  altitudes  exceeding  1000.  To  attempt  the  delineation  of  such 
monotonous  hills  without  very  accurate  data,  would  merely  have  been  to  convey  imperfect 
ideas ; and  we  have,  therefore,  restricted  ourselves  to  the  representation  of  the  chief  moun- 
tain ranges  by  which  Russia  and  Europe  is  subtended.  In  the  interior  we  have  alone 
lightly  defined  the  chief  watershed  of  the  Valdai  Hills,  and  a small  though  perceptible 
parallel  ridge  in  Livonia,  for  which  we  are  indebted  to  our  friend  M.  Struve.  We  have 
also  inserted  the  remarkable  feature  of  the  high  ground  on  the  right  bank  of  the  Volga 
below  Aijny  Novogorod  as  contrasted  with  the  low  country  on  its  left  bank 3.  When  the 
great  trigonometrical  survey  of  that  eminent  astronomer  and  his  associate  General  Ten- 
ner, to  which  we  have  alluded,  shall  be  accomplished,  then  indeed  the  western  frontier  of 
Russia  in  Europe  will  be  accurately  laid  down,  and  then  may  geologists  proceed  to  elimi- 
nate details  which  are  quite  beside  the  objects  of  our  present  labours. 

1 We  have  already  adverted  to  the  survey  of  Captain  Romanoff  between  the  South  Ural  and  the  Aral 
Sea,  p.  341. 

2 See  Mr.  Murchison’s  account  of  these  in  his  Anniversary  Address  read  to  the  Royal  Geographical 
Society,  May  1845.  (Journal  of  the  Royal  Geographical  Society,  vol.  xv.) 

See  explanation  of  this  phtenomenon,  Appendix  N.  p.  650. 
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In  defining  the  boundaries  of  the  different  formations  beyond  the  sphere  of  our  own  explora- 
tions, we  have  necessarily  consulted  the  observations  of  our  predecessors.  Of  these  the 
most  useful  to  us  in  the  first  instance  was  a small  general  map  compiled  by  Colonel 
Helmersen  after  our  first  visit  to  Russia.  Any  one,  however,  who  will  take  the  trouble  of 
comparing  our  Map  (Plate  VI.)  with  all  previous  attempts,  from  the  early  map  of 
Strangways  to  that  of  Helmersen,  will  see  what  improvements  and  additions  have  since 
been  made.  The  outline,  however,  between  the  cretaceous  and  tertiary  rocks  of  the 
South  of  Russia  will,  we  apprehend,  be  found  the  most  defective,  that  region  having  been 
traversed  by  us  on  a few  parallels  only,  whilst  the  ages  of  the  deposits  have,  as  yet,  been 
there  but  very  obscurely  tested  over  large  tracts  by  any  characteristic  organic  remains.  The 
mineral  characters  of  the  surface  (in  the  cretaceous  and  tertiary  tracts)  are,  indeed,  very 
often  to  a great  extent  the  same,  except  where  the  white  chalk  appears. 

In  orthography  we  have  usually  endeavoured  so  to  write  the  words  upon  our  Maps,  that  they 
may  he  correctly  pronounced  in  the  English  language.  On  this  point  we  must  observe, 
that  we  have  everywhere  endeavoured  to  avoid  the  use  of  that  method  of  writing  Russian 
names,  which,  through  the  authority  of  various  German  writers  from  the  time  of  Pallas,  has 
become  too  prevalent.  The  Russian  v,  for  example,  is  exactly  the  English  or  French  v ; 
and  the  German  w is,  therefore,  quite  a misapplication  in  a joint  English  and  French  work. 
For  the  German  sch  we  have  simply  employed  sh,  fearing  that  if  the  c had  been  interpo- 
lated, many  English  as  well  as  French  readers,  would  give  a hard  instead  of  a soft  sound 
to  the  Russian  words  in  which  it  appears.  The  vowels  a,  e,  i are  to  be  pronounced  as  is 
usual  in  foreign  words,  according  to  their  Italian  sound.  The  vowel  u in  every  Russian 
word  is  pronounced  like  the  French  ou  or  the  Italian  u,  and  we  therefore  simply  retain  the  u, 
attaching  to  it  the  Italian  sound.  In  regard  to  the  use  of  the  ch  before  a vowel,  we  have  not 
adhered  to  a practice  introduced  by  some  English  writers,  of  applying  it  as  pronounced  in 
the  words  choose  or  cheese,  but  have  prefixed  a T,  as  in  the  words  Tchussovaya,  Tchudova,  &c. 
Our  reasons  for  preferring  Tch  are,  that  many  Englishmen,  in  perusing  foreign  works,  are 
apt  to  sound  the  ch  hard  (as  the  Germans),  or  like  a guttural  k,  whilst  again,  if  so  written, 
it  would  necessarily  be  pronounced  soft  by  Frenchmen  (like  our  sh') ; and  thirdly,  because 
when  preceded  by  a T,  no  Frenchman,  Englishman  or  German  can  pronounce  the  words 
incorrectly.  In  preparing  the  Map  Mr.  Arrowsmith  has,  indeed,  occasionally  used  ch,  but 
whenever  we  have  detected  it  in  time,  a change  has  been  made  to  Tch.  Generally,  where 
the  letter  j precedes  a vowel,  it  is  to  be  pronounced  as  y.  In  every  such  instance  it  was, 
indeed,  our  wish  to  use  the  y,  as  in  the  words  1 enisei,  I aroslavl,  &c.,  but  in  a very  few  exam- 
ples (through  the  habit  of  writing  names  and  places  according  to  the  German  or  French 

1 The  strongest  reason  for  not  using  ch  as  pronounced  in  the  English  word  choose  is,  that  in  our  own 
second  or  French  volume  such  consonants  are  often  soft  before  a vowel.  Thus,  the  name  of  our  young 
companion  Lieut.  Koksharoff  is  written  Kokcharoff  in  French,  the  carboniferous  locality  Priksha  of  this 
volume  is  spelt  Prikcha  in  the  other,  and  Shavli  in  English  is  Chavli  in  French. 
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method)  the  j has  erroneously  crept  into  the  text  and  Map,  as  in  the  mountain  Jurma , 
and  in  the  tow  ns  Jurievetz  on  the  Volga  and  Jelatma  on  the  Oka,  which  are  distinctly 
pronounced  Yurma , Yurievetz  and  Yelatma.  And  although  there  are  examples  in  which 
the  J,  as  pronounced  by  the  English,  conveys  the  proper  sound,  as  in  the  Sclavonic  words 
Jevitze,  Jeleznoe,  &c.  (Gelesnai,  Fr.),  we  ought  perhaps  invariably  to  have  followed  a 
method  not  unusual  in  writing  Eastern  names,  and  which  we  have  occasionally  adopted, 
as  in  the  words  Djelebeck,  Djabyk-karagai , &c.  There  is  a peculiarity  in  the  Russian 
pronunciation  of  the  o,  which  has  rendered  uniformity  extremely  difficult;  custom  or 
fashion  having  in  many  instances  led  the  Russians  to  sound  the  o as  a broad  a,  though 
the  syllable  be  spelt  with  an  o.  In  some  of  these  cases  w'e  have  written  the  word  as  it 
is  pronounced,  though  in  most  we  have  simply  followed  the  Russian  spelling. 

The  geological  classification  adopted  in  the  General  Map  is  so  apparent,  that  little  or  no  expla- 
nation is  here  needed  concerning  the  different  sedimentary  deposits  which  succeed  to  each 
other,  from  the  oldest  on  the  north  to  the  youngest  on  the  south,  the  divisions  being  essen- 
tially the  same  as  those  applied  by  one  of  us  to  England*.  In  defining  the  igneous  rocks 
we  have  adhered  to  that  principle  which  we  believe  we  were  the  first  to  introduce,  of  repre- 
senting all  such  rocks  in  tints  of  the  same  colour  (red)1  2.  In  the  General  Map,  details  being 
impracticable  on  so  small  a scale,  we  have  necessarily  been  limited  to  broad  distinctions. 
Thereon,  therefore,  we  simply  represent  the  earliest  formed  sediments  (anterior  to  all  traces 
of  organized  beings)  and  which  have  been  much  affected  by  igneous  agency  in  pale  carmine 
(letter  a).  In  darker  carmine  ( b ) we  group  all  the  eruptive  rocks  which  have  traversed 
the  subsequent  sedimentary  deposits,  one  of  the  most  recent  of  these  masses  being 
the  granites  on  the  eastern  flank  of  the  Ural  Mountains.  In  those  tracts,  proofs  have 
been  obtained,  not  only  that  the  granite  has  burst  through  all  the  sedimentary  pakcozoic 
rocks,  but  has  also  pierced  other  eruptive  rocks such  as  greenstones,  porphyries  and 
serpentines.  Whilst,  therefore,  we  are  unable  to  define  such  phenomena  on  the  small 
scale  of  our  General  Map,  we  have  attempted  it  in  the  special  Geological  Map  of  the  Ural 
Mountains,  wherein  three  classes  of  eruptive  rocks  are  distinguished  by  different  tints  of 
red  and  by  different  signs. 

As  the  Map,  Plate  \ II.,  is  the  first  effort  made  to  give  a geological  representation  of  the  Ural 
Mountains,  so  complex  and  diversified  in  mineral  features,  we  trust  that  our  labours  wall 
be  viewed  with  indulgence  by  those  who  may  hereafter  have  much  greater  opportunities 
than  we  possessed  of  grappling  with  such  a task.  Besides  our  own  observations,  however, 
we  have  endeavoured  to  compile  the  fragmentary  descriptions  of  various  parts  of  the 
chain,  as  given  by  Hermann,  Erman,  Humboldt,  Rose,  Helmersen,  Hofmann,  &c.,  and  to 

1 See  Geological  Map  of  England  by  Mr.  Murchison,  published  by  the  Society  for  the  Diffusion  of 
Useful  Knowledge. 

2 See  Maps  of  Brora  and  the  Hebrides  and  of  the  Austrian  Alps,  Trans.  Geol.  Soc.,  vols.  ii.  and  i:i 
new  series,  and  Map  of  the  Silurian  Region  in  the  work  entitled  the  ■ Silurian  System.’ 
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consult  the  local  maps  prepared  by  the  different  officers  of  the  Imperial  School  of  Mines 
alluded  to  in  the  text,  in  relation  to  the  districts  around  different  centres  of  mining 
operations.  But,  after  all,  the  spaces  being  considerable,  concerning  which  we  have  no 
information  to  be  depended  on,  we  have  necessarily  connected  the  broken  materials  in  the 
best  manner  in  our  power.  The  great  point  we  aim  at  in  the  Uralian  Map,  is  to  show 
a regular  succession  of  the  unaltered  palaeozoic  deposits  (3,  2 and  1)  on  the  west  flank 
of  the  chain,  until  they  reach  the  great  fissure  of  eruption  along  which  they  have  been 
crystallized  and  metamorphosed  (c,  e1,  e9,  c8) ; whilst  on  the  east  flank  of  the  chain,  though 
much  dismembered  and  insulated  amidst  a vast  spread  of  various  igneous  rocks,  the  same 
palaeozoic  masses  are  still  recognisable,  and  occasionally  become  quite  distinct  when  fol- 
lowed down  into  the  low  countries  of  Siberia  (as  on  the  river  Issetz). 

Humboldt,  Rose,  Helmersen,  Hofmann,  Erman,  Tchihatcheff,  Middendorff  and  other  ex- 
plorers of  Siberia  having,  through  the  fossils  brought  back  by  them,  satisfied  us  that  the 
same  rocks  we  define  in  the  Ural,  are  largely  developed  in  wild  regions  far  to  the  east  of 
these  mountains,  so  we  are  led  to  hope,  that  the  classification  we  have  attempted  may  be 
of  use  in  methodizing  the  arrangement  and  description  of  the  chief  Siberian  rocks. 

Another  object  is  to  show  at  a glance,  that  although  originally  composed  of  sedimentary 
formations  essentially  the  same,  and  all  affected  on  the  same  great  meridian  strike,  the 
mountains  of  the  North  and  South  Ural  offer  some  remarkable  features  of  difference.  In 
the  former,  the  ancient  deposits  to  the  west  of  the  axis  contain  but  little  quartz  rock,  whilst 
in  the  broad  south-western  expansion  of  the  South  Ural,  such  rocks  (c1)  abound,  and  con- 
stitute some  of  the  loftiest  ridges,  including  the  Iremel. 

The  gold  alluvia,  extending  to  the  river  Losva,  and  a little  beyond  the  limits  of  the  Uralian  Map, 
(with  the  single  exception  of  Chrestovodsvisgensk,  near  Bissersk,  in  parallel  58g°)  are 
found  on  the  eastern  side  of  the  great  axis  of  mineralization.  Taking  Ekaterinburg  as  the 
centre  of  these  auriferous  deposits,  they  may  be  seen,  as  indicated  by  the  bright  gold 
colours  dotted  at  intervals,  to  extend  pretty  nearly  as  far  south  as  north  of  that  city.  They 
die  away,  however,  in  the  parallel  of  Tanalysk;  and  to  the  south  of  the  Lake  Aushkul  and 
Cossatchi-Datchi,  few  of  the  sites  are  worthy  of  much  attention.  This  thinning  out  of 
the  gold  ore  is  accompanied  by  that  remarkable  change  in  the  lithological  features  of  the 
southernmost  Ural,  whereby  schists  of  the  carboniferous  and  other  palaeozoic  rocks  are 
interlaced  wdth  countless  ridges  and  bands  of  porphyry,  in  contact  with  which  they  are  con- 
verted into  the  far-famed  Siberian  jaspers  (c8).  By  traversing  the  Irendyk  Ridge,  which 
forms  the  chief  axis  of  the  South  Ural  in  the  parallels  of  Verkny  Uralsk  and  Kizilsk,  and 
also  by  crossing  the  end  of  the  chain  at  Orsk,  we  had  abundant  opportunities  of  con- 
vincing ourselves,  that  the  siliceous  and  flinty  schists  and  jaspers  are  simply  metamorphosed 
palaeozoic  strata  (often  carboniferous),  which  followed  from  north-north-west  to  south- 
south-east,  terminate  at  Kizilsk,  Urtazimsk  and  Tanalysk,  in  masses  of  carbonifei  ous  shale, 
the  limestone  associated  with  which  is  replete  with  Producti  and  Encrinites. 
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In  venturing  to  colour,  geologically,  the  wide  tract  between  the  Ural  river  and  the  forts  of 
Constantinovsk  and  Michaelovsk  in  the  Kirghis  steppes  on  the  east  (to  which  our  own 
researches  did  not  extend),  we  simply  desire  to  generalize  the  valuable  facts  obtained 
through  the  explorations  of  Colonel  Ilelmersen  and  Captain  Tchaikofsky.  The  first-named 
has,  indeed,  shown  that  the  Djabyk  Karagai,  or  northern  end  of  the  Kara-Edir  Tau,  is  a 
continuation  of  the  same  granitic  range  which  we  traversed  between  Miask  and  Troitsk : 
also  that  the  other  eruptive  rocks  on  either  flank  of  the  granite  are  greenstones,  porphy- 
ries, serpentines,  &c.,  which  have  altered  and  metamorphosed  the  palaeozoic  strata,  as  on 
the  east  flank  of  the  Ural  Range,  producing  in  like  manner  chloritic  schists,  quartz  rocks, 
granular  limestones,  &c. ; whilst  in  some  of  the  limestones,  encrinites  and  other  organic 
remains  occur  at  intervals.  This  range  of  Djabyk  Karagai  or  Kara-Edir  Tau,  is  seen  in 
the  General  Map  to  be  confluent  with  the  Mugodjar  ridge,  which  is  a southern  prolonga- 
tion of  the  Ural ; and  in  perusing  our  pages  the  reader  will  find,  that  the  granite  of  the 
Siberian  and  Kirghis  steppes,  which  occupies  such  large  surfaces  from  Miask,  and  ex- 
tends at  intervals  by  Ekaterinburg  to  Verkhoturie  on  the  north,  is,  as  already  stated,  the 
most  recent  eruptive  rock  of  these  regions. 

Our  extreme  eastern  limit  of  the  palaeozoic,  eruptive  and  metamorphic  rocks,  which  are  de- 
pendencies of  the  Uralian  chain,  is  necessarily  to  some  extent  arbitrary,  particularly  to 
the  south  of  Troitsk  ; for,  though  at  certain  points,  such  as  Verkhoturie  and  Kamensk,  we 
have  seen  tertiary  accumulations  succeed,  we  can  by  no  means  assert  that  they  are  con- 
tinuously extended  to  the  south.  The  range  of  such  tertiary  deposits  must,  we  know,  be 
circumscribed,  since  we  have,  by  the  examination  of  fossils  and  rocks  from  various  parts 
of  Siberia,  convinced  ourselves,  as  before  observed,  that  the  same  palaeozoic,  eruptive  and 
altered  rocks  which  are  laid  down  on  the  Map,  Plate  VII.,  occur  at  numerous  intervals 
throughout  Siberia  in  all  its  breadth  from  west  to  east ; an  inference  that  has  been  extended 
to  the  shores  of  Kamtschkatka  and  the  Isles  of  Shantar,  in  the  Sea  of  Okhotsk,  through  the 
explorations  of  M.  A.  Erman  and  Professor  Middendorff. 

In  colouring  this  Map,  we  have,  as  before  said,  adhered  to  our  old  principle,  of  representing 
all  eruptive  rocks  under  different  tints  of  the  same  colour.  Thus  the  greenstones,  syenites 
and  porphyries  (5)  are  in  the  darkest  tint  of  red ; the  serpentines  (5)  have  waved  vertical 
lines  on  a base  of  red  ; and  the  granites  (b3)  are  in  a lighter  red  ; all  of  them  being  made 
distinct  from  the  pale  red  of  the  azoic  rocks  of  Scandinavia,  as  represented  in  the  other 
Map,  Plate  VI. 

Of  the  Uralian  Map,  Plate  VII.,  we  need  say  no  more,  particularly  as  we  have  in  the  text  and 
elsewhere  acknowledged  with  gratitude  our  obligations  to  General  Perovski  and  others 
(especially  to  M.  J.  Khanikoff),  for  materials  which  have  given  to  the  southern  portion  of 
the  chain  so  fresh  a geographical  character.  (See  Journal  of  the  Royal  Geograph.  Soc. 
vol.  xiv.) 
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Nor  can  we,  without  becoming  prolix,  enter  into  much  further  explanation  of  the  General  Map. 
Three  points  in  it,  however,  seem  to  require  notice.  The  first  is,  that  it  indicates 
a clear  distinction  between  those  sedimentary  (azoic)  strata  («)  which  preceded  all  traces 
of  animal  life,  and  those  palaeozoic  deposits  (I,  2,  3,  4)  which  are  charged  with  organic 
remains  ; each  member  of  this  vast  group  being  specially  distinguished. 

The  second  point  is,  that  whilst  the  Tertiary  series  is  designated  by  three  colours,  which  on  the 
whole  stand  for  the  Eocene1,  Miocene  and  Pliocene  periods,  the  latter  is  specially  repre- 
sented in  South-eastern  Russia  and  the  adjacent  Asiatic  countries,  by  the  remains  of  a 
vast  internal  brackish  sea,  as  large  as  or  larger  than  the  present  Mediterranean,  which  must 
have  been  almost  entirely  separated  from  the  ocean.  (See  p.  652.) 

In  defining  the  outlines  of  the  deposits  of  this  vast  former  Mediterranean,  we  have  been 
guided  by  what  we  know  of  it  from  personal  observation  in  the  steppes  of  the  Kirghis, 
between  Orenburg  and  Astrakhan,  and  in  the  tracts  adjacent  to  the  Sea  of  Azof,  the 
Crimaea  and  the  Black  Sea.  In  those  districts  we  clearly  distinguished  limestones  which 
had  been  elevated  to  150  or  200  feet  above  the  sea,  from  sandy,  low  steppes,  in  which 
most  of  the  same  Caspian  remains  exist,  and  we  have  therefore  endeavoured  to  carry  out 
such  division,  by  employing  two  tints  of  the  same  colour  in  reference  to  far  and  distant 
tracts  of  which  we  have  no  personal  knowledge,  but  which  from  the  description  of  various 
travellers  mentioned  in  the  work  are  believed  to  be  of  the  same  composition.  The  darkest 
of  these  tints  (fig.  10)  represents  the  bottoms  of  the  earliest  Caspian  which  have  been 
elevated  into  rocky  promontories,  and  the  lighter  tint  (10')  the  bottoms  of  the  same  sea 
subsequently  desiccated,  and  of  which  the  present  Aral  and  Caspian  are  the  greatly  dimi- 
nished existing  types.  (The  northern  raised  sea-bottoms  are  similarly  marked  10'.) 

Thirdly,  in  reference  to  the  very  striking  phenomenon  of  the  distribution  of  the  Scandinavian 
drift,  we  have  indicated  by  arrows  that  it  proceeded  excentrically  from  a common  central 
region,  and  have  marked  by  an  engraved  devious  line  (coloured  red)  the  extreme  points  to 
which  the  erratic  blocks  have  been  transported  southwards  and  eastwards. 

Lastly,  notwithstanding  the  imperfections  which  must  pertain  to  the  first  geological  maps  of 
such  vast  and  slightly  explored  regions,  we  trust  that  our  endeavours  to  extend  the  newest 
British  classification  into  Asia,  and  thus  to  co-ordinate  large  portions  of  the  globe,  will  be 
adequately  appreciated  by  those  who  are  aware  of  the  difficulties  we  have  had  to  en- 
counter, and  the  importance  of  the  objects  in  view.  In  truth,  the  region  we  have  ventured 
(perhaps  too  boldly)  to  illustrate,  is  nearly  twice  as  large  as  all  those  portions  of  Europe 
hitherto  described  by  geologists ; and  this  fact  alone  must  be  our  apology  for  inevitable 
inaccuracies  of  detail,  particularly  in  reference  to  the  countries  which  surround  the  area  of 
our  personal  explorations.  In  conclusion  we  would  merely  say,  that  if  the  principle  of 
geological  arrangement  be  found  correct,  our  great  object  is  accomplished. 


See  Appendix,  p.  651. 


CORRIGENDA. 


The  first  volume  (with  the  exception  of  the  first  three  chapters)  having  been  printed  before  the  organic  remains  had  been  defi- 
nitively compared  and  named,  certain  changes  in  the  names  of  species  have  taken  place.  In  respect  to  the  ichthyolites,  some  of 
the  new  names  are  announced  at  page  39,  Chapter  III.  (Sec  Vol.  II.) 


Page  24 *,for  Hoffman  read  Hofmann. 

42,  for  Selterophon  armatus  read  Porcellia  armata,  the 

name  Porcellia  of  L’Kvcille  being  preserved  for 
certain  shells  approaching  to  Bellerophon. 

43,  for  Productus  spimsus  read  P.  spimlosus. 

43,  for  reference  to  woodcuts,  pp.  28  and  30  readoo.  29* 

30  and  30*. 

45,  for  Lepla-na  productoides  read  Productus  produc- 
toides. 

45.  The  Orlhoceratites  subfusifonnis , which  we  have  only 
seen  iu  fragments  buried  in  the  rock,  may  very  pro- 
bably be  the  same  shell  as  the  0.  subpyriformis, 
which  we  collected  in  the  Devonian  strata  of 
Voroneje. 

— — 45  el  seq.for  Priutclika  read  Prikslia. 

57,  for  Orthis  striaiulus  read  O.  striatula. 

58,  for  Terebratula  plebeia  read  T.  Puscldana  ; since  we 

now  believe  this  form  to  be  a new  species. 

60,  for  Leptrena  armata  read  L.  ( Chonetes ) armata  (Bou- 
chard) ; we  have  since,  however,  seen  reason  to 
believe  that  this  species  is  distinct,  and  have  named 
it  Chonetes  nana. 

61,  for  Leptaina  caperata  read  Productus  caperatus. 

68  (note).  The  sketches  of  certain  characteristic  ichthy- 
olites announced  to  be  given  by  Prof.  Agassiz  in  the 
Third  Part  or  Second  Volume  of  this  work,  have 
not  been  sent  to  the  Authors : for  the  structure  of 
three  genera  of  Devonian  ichthyolites,  see  PI.  II. 
Vol.  II. 

69,  line  9,  for  letter  c upon  the  Map  read  No.  3 upon  the 

Map. 

70 ,for  Priutehka  read  Priksha. 

72  and  75,  for  Cidarites  De-ucalionis  read  C.  Rossicus 

(V.  Buch). 

72  and  76,  for  Orthis  arachnoides  read  O.  arachnoidea. 

73,  for  Avieula  t'ahlaica  read  Pecten  Valdaieus. 

79,  line  26,/or  Catenipora  read  Syringopora. 

79  and  83,  for  Ocetre  and  Occta  read  Ocetr  river. 

80,  line  5,  for  Anomia  read  Anomites. 

80,  line  13  (below  the  woodcut),  for  tertiary  readJurassie. 

87  and  159,  far  Alveolinm  read  Fusulinm  (see  correction, 

p.  135). 

103,  for  valley  of  Kameuka  read  near  Kamcnka. 

111.  Orthis  pianissimo.  This  name  having  been  em- 
ployed in  the  collection  of  the  Imperial  Mining 
Corps,  we  used  it,  but  have  since  identified  the  shell 
with  O.  arachnoidea  (supra). 

115,  for  Productus  horridus  read  P.  Leplayi. 

115,  131,  133,  for  Lcptrma  sarcinulala  ruuLChonetes  sar- 

cinulata-,  this  species  having  been  made  by  us  the 
type  of  the  genus  Chonetes. 

125,  line  3,  for  Productus  comoides  read  P.  tenuistriatus 

(nob.). 

131,  line  9,  for  Productus  quadriradiatm  read  Spirifer 

quadriradiatus. 


Page  134,  line  25,  for  Nautilus  Leplayi  (nob.)  read  N.  Leplayi 
(Rousseau). 

135,  line  11.  The  Goryonia  retepora  is  a misprint.  The 
corals  here  alluded  to  belong  to  the  genus  Fenes- 
tella  (see  Description  of  Corals,  Appendix). 

139  et  seq.for  rohte-todtc  read  rothc-todte-liegende. 

■ 143,  for  Rapoymaya  read  Rapolmaya. 

143,/or  Gorodok  in  read  Oorodolc’on  the  Tchussovaya. 

167,  for  Retepora  read  Fenestella. 

1 74,  for  Calamopara  fibrosa  read  Stenopora  crassa  (Lons.). 

1 75,  for  Pentamems  superstes  read  Terebratula  mperstes. 

209  and  224,  /or  Malavoraslavetz  read  Mala  Yaroslavetz. 

211  (note),  for  Timans  read  Timan. 

22 1 , for  Tubuliclidia  read  Stenopora. 

231,  for  lielemnites  Puzotianus  read  B.  Puzosianus. 

232,  line  2,  for  Gryphae  read  Gryphaese. 

234,  for  Ammonites  Foumelianus  read  A.  coronatus  (Brug. 

non  Schloth.),  as  re-determined  by  M.  Aleide  d'Or- 
bigny. 

237,  for  Inoecramus  grit  read  Avieula  grit.  M.  von  Buch 

has  recently  named  the  so-called  Inoceramus,  Aci- 
cula  Mosquensis. 

245,  for  Goroditche  below  read  Goroditche  above  Sim- 
birsk. 

246,  for  Orbicula  meestis  read  O.  Meeo/is. 

246,  for  west-north-west  of  Simbirsk  read  north  of  Sim- 
birsk. 

266,  for  tnoceramus  crista  galli  read  Ostrea  crista  galli. 

274,  to  the  name  Ammonites  Panderi  add  (Eichw.). 

■ 298,  for  Hindoo  Kusk  read  Hindoo  Kush. 

337,  line  4,  for  conquest  of  Siberia  read  colonization  of 

Siberia. 

311  (note), .for  M.  Basiner  read  M.  Basinier. 

342  and  398.  Konshakofski  or  Kondjakofski  is  spelt 
( Anglic t)  Konjakofski  on  the  Map,  PI.  VI. 

347,  line  1 , for  at  the  head  of  this  chapter,  read  the  fron- 
tispiece to  this  work. 

396,  line  1 , where  there  is  an  omission,  read  north,  and  for 

R.  Losva  read  Lobva. 

410,  for  Sophiusa  river  read  Sopliusa. 

411,  line  2 from  bottom,  for  (see  ante,  p.  18),  read  p.  23. 

453,  line  21,  for  greenstone,  porphyritic  greenstone,  read 

porphvritic  greenstone. 

523,  for  IColaa  read  Kolo. 

526,  for  Gleinitz  read  Gleiwitz. 

— — 564,  for  Wallaehia  read  Walachia. 

566,  woodcut  72,  for  b placed  over  the  water,  read  e. 

568,  over  woodcut,  for  ancient  level  of  lake  read  ancient 

levels  of  lake. 

N.B.  For  orthography  of  Russian  words  employed  in  this 
volume  and  on  the  Maps,  see  p.  658. 
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A A river  (Livonia),  Devonian  fishes  from  the  bank  of,  52. 
Abbott,  Capt.  J.,  his  journey  from  Khivah,  310. 

Abich,  Professor,  on  green-grained  limestone,  28*. 

Abo  and  Aland,  striae  on  the  rocks  in  the  neighbourhood  of,  531. 

Actinolepi s tuberculatui  (Ag.),  Devonian  ichthyolitc  of  Russia 
and  Scotland,  33. 

Adacna  edentula  and  A.protracla,  fossils  of  the  Caspian,  306 
et  sci/. 

Aerolites,  supposed,  at  Ustiug-veliki,  are  erratic  blocks,  520. 
Africa,  Silurian  rocks  of,  6* ; .1  urassie  rocks  of,  257. 

Agassi/.,  Prof.,  his  account  of  the  fossil  fishes  of  the  Devonian 
sy  stem  in  Russia,  33,  39*,  65.  (See  Description  of  vol.  ii.) 

■ * ■,  his  notice  of  the  fossil  fishes  of  the  Kupfer 

Scliiefer,  215. 

■ , his  theory  of  drift  as  moved  by  glaciers,  508. 

Age  of  the  coal  in  the  Donetz  field,  122. 

. — rocks  of  the  Ural  chain,  464. 

Ai  river  (South  Ural),  encrinital  limestone  on  the  banks  of  the, 
432. 

Aikin,  Mr.  A.,  his  memoir  on  Cader  Idris,  392;  his  explanation 
of  the  occurrence  of  copper  ore  in  a turf  bog,  169. 
Ainsworth,  Mr.  W.,  his  descriptions  south  of  the  black  Sea, 
647,  656. 

Ak  Btirun  (Crimsea),  fossiliferous  marine  beds  found  at,  303. 
Akri-tau  (S.  Ural),  grey  psammites  of  the,  460. 

, relations  of  the  Carboniferous  rocks  on  the 

flanks  of  the,  130. 

Alabaster  (Permian)  and  gypsum  near  Sterlitaraak,  150. 

on  the  lk,  156  ; at  Barnukova,  167. 

— , on  the  Piuega  and  Dwina  rivers,  172,  173. 

Ala-tau  (South  Ural),  conglomerates  of  the,  460. 

Aland  and  Abo,  stria-  on  the  rocks  near,  531. 

Alatyr,  western  limit  of  the  Jurassic  basin  of  Lower  Volga,  244. 
Alcyonia,  steins  of,  found  in  the  sands  near  Saratof,  275. 
Alexander,  LI.  I.  II.  the  Grand  Duke,  his  ascent  of  the  Ural  peaks. 

(See  lithographic  frontispiece  of  Part  I.  and  pp.  434, 653.) 
Alexanrlrofsk  (coal-field  of  the  Donetz),  crystalline  rocks  be- 
tween that  place  and  Paulograd,  91. 

• , coal  at,  96. 

. , Zavod  of,  in  the  Ural  mountains,  389. 

Alexina  (Tula),  carbonaceous  layers  with  sand  and  shale,  78. 

, fossils  in  the  carboniferous  limestones  of,  79. 

Alina  (Ural),  Devonian  rocks  at,  432. 

Alkovaia  (Donetz),  carboniferous  sections  north  of,  108. 
Alleghany  or  Appalachian  chain,  Silurian  rocks  of,  4*. 

Alluvia.  See  also  Auriferous  alluvia,  and  Detritus. 

Alluvia  (cold),  nature  of  on  the  Ural  mountains,  476. 

V 1,  limits  of,  479;  of  Neviansk,  368. 

.,  of  Cossatchi-dalchi,  439,  491. 

, of  the  environs  of  Ekaterinburg,  476. 

, of  Chrestovodsvisgensk  near  Bissersk,  390,  480. 

, of  Pcshanka,  482 ; of  Soitnanofsk,  487. 

, of  Miask  anil  the  Lake  Aushkul,  488. 

— , hypothesis  concerning  the  origin  of,  492. 

Alluvial  detritus  on  the  flanks  of  the  Ural,  412,  471  et  seq. 
Alluvium  in  Russia  in  Europe,  condition  of,  501. 

Alterations  of  level,  instances  of  in  Russia  on  a grand  scale,  584, 
Altered  rocks,  near  Lake  Onega,  23 ; in  the  Ural,  357  et  seq. 
Alternation  of  schists  with  porphyries  in  the  Irendyk  (South 
Ural),  453. 


Alum-shale  of  Norway,  12. 

Alum-slate  near  the  Falls  of  Trollhcetten  in  Norway,  15. 
America,  North,  Silurian  rocks  of,  4*. 

■  , South,  Silurian  rocks  of,  6. 

Amherst,  Lady  Sarah,  Indian  Jurassic  fossils  collected  by,  256. 
Ammonite  beds  on  the  Volga,  230 ; on  the  Oka,  234  ; on  the 
Moskwa,  236. 

Ammonites  of  the  Oilmen  like  those  of  the  Lower  Alps  near 
Digues,  249. 

Ammonites  biplex,  a fossil  common  to  the  English  and  Russian 
Oolites,  253. 

Hogdoanus,  its  resemblance  to  Ceralites,  196. 

eordafm,  presence  of,  in  the  Jurassic  shales  at  Saka- 

lofskie  on  the  Volga,  246. 

interruptus  and  triplex',  two  species  found  in  India 

and  in  the  Oxford  clay  of  England,  257 

vir gains,  a prevailing  Jurassic  fossil  in  the  Moscow 

basin,  236. 

Analogies  between  the  Silurian  rocks  of  Russia  and  England,  5, 
36*. 

■  (Devonian),  42  et  seq.,  60, 63,  384  ; (Carboniferous), 

113,  122,  125,  135,  363,  386,440. 

Analogy  of  the  Permian  fossils  of  Russia  with  those  of  Western 
Europe,  213  ; analysis  of,  215. 

Analysis  of  the  Tehornozem,  or  black  earth  of  Russia,  559. 
Andoma,  near  Vitegra,  sections  on  the,  of  Devonian  and  carbo- 
niferous rocks,  48,  74 ; absence  of  drift  on  the,  516. 

river,  ichthyolites  near  the  mouth  of,  48. 

Angular  blocks,  elevated  ridges  of,  near  river  banks  and  former 
lakes,  explained  by  breaking  up  of  ice,  566,  568. 

Anosoff,  General,  his  important  services  to  the  Imperial  Govern- 
ment at  Zlataust  and  great  kindness  to  the  authors,  347, 
427,  488.  See  also  description  of  lithograph  facing  p.  437. 
Anthracite,  vicinity  of,  to  crystalline  rocks,  100. 

, important  beds  of,  at  Popofskoe,  in  the  Donetz 

coal-field,  101. 

, excellence  of,  in  the  Donetz  coal-field,  102. 

Anthracitic  and  bituminous  coal-fields  of  the  south  of  Russia, 
division  of  the  carboniferous  series  into,  100. 

Anticlinal  axis  in  the  carboniferous  rocks  of  the  Donetz,  103. 

of  carboniferous  limestone  near  Sterlitamak,  131. 

in  the  valley  of  the  Saltmarka,  148. 

at  Tchismas,  on  the  Tchussovava,  387. 

Antipofka  (Lower  Volga),  tertiary  sands  and  marlstones  of,  277. 

-,  tertiary  beds  of  the  Eocene  period  at,  288. 

Antipofka  grits,  their  resemblance  to  the  Bognor  rocks,  289. 
Asar  or  Osar,  ridges  of  drift  of  Sweden,  described,  542. 
Appalachian  chain,  analogy  of  the  elevation  of  the  Ural  with 
that  of  these  mountains,  462. 

Aqueous  transport  of  the  Scandinavian  drift,  546. 

Aral  sea,  ancient  limits  of  Aralo-Caspiau  beyond  the,  297. 

, its  relative  level  compared  with  thatof  tlieCaspian,322. 

, west  shores  of,  according  to  M.  Basinier,  325,  652. 

, true  level  of,  not  obtained  by  barometrical  observa- 
tions, 326. 

, corrections  in  the  map  of  the,  327. 

— , modifications  of  the  author’s  views  concerning  its 

ancient  extent,  8*. 

Aralo-Caspian  region,  north-western  limits  of,  325. 
Aralo-Caspian  deposits,  meaning  of  the  term,  284. 

4 R 
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Aralo-Caspian  deposits,  condition  of  western  boundary , 304. 

, conclusions  concerning,  323. 

Aralo-Caspian  or  Steppe  limestone,  meaning  of,  407. 

, description  of,  2119. 

, conclusions  drawn  from  the 

monotonous  brackish-water  nature  of  its  zoological  cha- 
racter, 300 ; conclusions  modified,  652, 

, general  section  of,  from  the 

sea  of  Azof  to  that  of  Aral,  311. 

Area  Oreliana,  a Devonian  shell  at  Orel  and  Ottrada,  56,  68. 
Archangel,  fundamental  rock  beneath,  probably  Devonian,  49. 

, red  and  green  Devonian  marls  between  it  and  Onega, 

49. 

, white  carboniferous  limestones  of,  73. 

, Permiau  rocks  in  ascending  the  Dwina  from,  172. 

, estuary  deposits  of  the  Dwina  at,  570. 

Archangelskaya,  north-east  of  Kargopol,  fossils  and  ledges  of 
carboniferous  limestone  at,  76. 
d’Archiae,  Vicomte,  his  memoir  on  pahcozoic  fossils,  2. 

— — on  the  formation  Cretacee,  261,  262. 

Arctic  Ural  and  Tinian  Uange,  general  account  of,  404  et  seq 

, geological  conclusions  from  the  examination  of,  418. 

Ardwick,  near  Manchester,  presence  of  a Permian  species  of 
fish  in  upper  carboniferous  rocks  at,  212. 

Argillaceous  schist  with  auriferous  veins  near  Miask,  435. 

limestone  (Lower  Silurian)  between  Isvosk  and 

Petropavlosk  on  the  Volkof,  30. 

iron  ore  in  small  quantities  only,  associated  with 

the  coal  at  Lissitchia-Balka  (Donctz),  109. 

limestone  concretions  (Jurassic)  at  Vassili-Maidan, 


244. 


and  siliceous  masses  representing  the  cretaceous 

series  in  the  government  of  Kharkof  and  Kursk,  267. 
Arkose,  or  Lowest  Silurian  grit,  resting  on  granitic  gneiss  in 
Sweden,  16. 

Armenia,  discovery  of  true  Eocene  tertiary  beds  in,  by  M.  Du- 
bois de  Montpereux,  289. 

Armstrong,  Col.,  map  of  t he  neighbourhood  of  Petrozavodsk,  23. 
Arsagar,  saliferous  lulls  (Permian)  of,  192. 

Mount,  the  opinion  of  Pallas  concerning,  318. 

Arsk  near  Kazan,  section  at,  showing  the  marls  and  tufaceous 
limestone  of  the  Permian  system,  161. 

Artcmefka,  conntrv  of  the  Donetz,  carboniferous  scries  at,  9J. 
Artesian  wells  likely  to  be  effectual  in  reaching  saline  springs, 
183  197. 

Artinsk,  account  and  age  of  the  carboniferous  grits  of,  123. 

, grits  and  limestones  of,  west  of  Zlataust,  354. 

, grits  of  (repeated  on  the  flanks  of  the  Guberlmski  lulls), 

Arzamas',  fossils  (Permian)  found  there  identical  with  English 
magnesian  limestone  species,  165.  . . ■ 

Asaphus  expansus  and  Ilhams  cramcxmda,  characteristic  tn- 
lobites  of  lower  Silurian  rocks  of  Scandinavia  and  Russia, 

12,  15*,  29, 37.  . . , 

Buchii  and  A.  tyrannies  in  lower  Silurian  rocks  ot 

Norw  ay  and  Sweden,  12,  15*  ; very  rare  in  Russia,  23. 
Asbestos,  presence  of,  in  the  Guberlinski  greenstone,  448. 
Asmus,  Prof.,  his  account  of  the  Diirpat  Devonian  fishes,  53. 
Astrakhan,  steppe  of,  a dried  brackisli-sca-bottora,  31b. 

, limestone  of  the,  196.  . 

, salt  of,  probably  from  Permian  rocks,  1J<>. 

origin  of  the  springs  of,  320. 

Astrrr.a  emarciata.  See  Uthastruiion  emarciatum. 

Asturias,  Silurian  rocks  in  the,  4. 

Asuppcn  (Corn-land),  fossiliferous  Devonian  rocks  of,  aO. 
Auerbach,  M.,  his  discovery  of  fossil  plants  in  the  Jurassic  grits 
of  Klin  resembling  those  found  nearer  Moscow,  240. 
Augite,  abundaut  crystals  of,  in  the  Katchkanar,  392. 

Augitic  porphyry  south  of  Kizilsk,  445. 

Auriferous  alluvia,  nature  of,  476;  limits  of,  4/9. 

not  found  in  Permiau  conglomerates,  4/4. 

of  Neviansk,  368  ; near  llissersk,  390. 

of  the  Ural,  472  ; near  Ekaterinburg,  476. 


Auriferous  alluvia  of  Chrestovodsvisgensk,  480. 

of  Pcsliauka,  482 ; of  Soimanofsk,  487. 

of  Cossatchi-datchi,  439,  491 . 

, hypothesis  concerning  the  origin  of,  492. 

rich  zone  in  the  environs  of  Miask,  434. 

quartzose  veins  near  Miask  and  Ekaterinburg,  435, 477. 

sand  separated  from  coarse  gravel  at  Pcshanka,  482. 

Aurochs  (Bos),  the  former  existence  of  and  present  habitat, 
503,  638. 

Aushkul,  Lake  (South  Ural),  igneous  and  auriferous  rocks  at, 
437,  488. 

, Lake  and  Mount  of  (South  Ural),  lithographic  sketch 

of,  437,  654. 

Austen,  his  memoir  on  greensand  referred  to,  260. 

Australia,  palaeozoic  rocks  in,  6*. 

Aventurine  found  near  Ekaterinburg,  362  ; Siberian  variety  of, 
434. 

, vase  of,  presented  to  Mr.  Murchison  by  the  Em- 
peror of  Russia,  434. 

Avicnla  retroflem  and  A.  reticularis,  upper  Silurian  fossils  of 
Ocsel  and  Gothland,  19, 35*. 

, its  importance  among  the  Permian  Monomyaria,  209. 

, its  abundance  in  the  Permian  rocks,  21 7. 

* Avrachs,’  or  ravines,  nature  of  in  Russia  explained,  570. 
Avziausk  zavod  (South  Ural),  precise  age  of  limestones  of,  not 
determined  owing  to  the  absence  of  fossils,  459. 

Axinm,  a characteristic  genus  of  the  Permian  system,  209. 

Axis,  geological,  of  Russia  in  Europe,  53. 

, central,  of  the  Ural  rocks,  359. 

of  the  Ural,  direction  of,  466. 

Azof,  sea  of,  tertiary  sections  north  of,  296. 

, section  from  this  lake  to  the  sea  of  Aral,  31 1. 

Azoic  rocks,  meaning  of  the  term,  10*. 

Babka,  Sylva,  &c.,  Permian  sections  near  these  rivers,  142. 
Baehmuth,  north  of  the  coal-fichl  of  the  Donetz,  89. 

, probability  of  coal  in  the  ridges  south  of,  1 18. 

, red  rocks  (Permian)  occupying  the  vale  of,  98. 

, Permian  rocks  overlying  the  carboniferous  strata 

near,  115,  651. 

, chalk  and  upper  Jurassic  rocks  north  and  east  of,  98, 

118,  249. 

Baer,  M.,  his  observations  on  isles  in  the  Gulf  of  Finland,  24*. 

, his  discovery  of  coal  in  Nova  Zemlia,  582. 

and  Koppeu,  M-,  observations  on  the  Volga,  578. 

Bagaratz,  or  Bagariatsk,  south  east  of  Ekaterinburg,  carboni- 
ferous limestone  at,  364 ; gypsum  25  versts  from,  422. 
Bakalski  (South  Ural),  iron  ores  of,  429. 

Balaebna,  near  Nijnv  Novngorod,  variegated  marls  with  gypsum 
and  salt  springs  at,  179. 

Balkh,  country  between  this  district  and  Khivah,  probably 
covered  by  Aralo-Caspian  deposits,  310. 

‘ Baltas,’  or  fissures,  seen  in  various  parts  of  Russia,  571. 

Baltic  provinces  of  Russia,  Silurian  rocks  of,  25. 

, nature  of  the  drift  in,  510. 

Baltisch  Port,  Esthonia,  large  size  of  Ungulites  at,  28. 

Barande,  M.,  his  collection  of  Silurian  fossils  from  the  neigh- 
bourhood of  Prague,  3*. 

Baratinski  (Obschey  Svrt),  fossiliferous  grit  (Jurassic)  near,  247- 
Barhot  de  Marni,  Si.,  has  supplied  the  authors  with  many  car- 
boniferous fossils  (see  Cossatchi  Datchi),  44). 

Bannin-mis  cape,  north  end  of  Tinian  range,  schists  of,  41. 
Baruack  rag  of  Northamptonshire,  resemblance  of  the  steppe 
limestones  at  Novo  Tcherkask  to,  299. 

Bannikova,  cliffs  of  (Permian)  white  gypsum  at,  167. 

, J urassie  beds  in  situ  near,  244. 

Barotzi,  Major,  his  assistance,  365. 

Barton  (Hants),  fossils  found  at,  identical  w-ith  older  tertiary 
Russian  species,  289. 

Basaltic  character  of  the  igneous  rocks  south  of  Kizilsk,  445. 

rocks  of  Tchaitzin-mis  (Tinian  range),  415. 

Basaltrcea,  a proposed  new  genus  of  corals,  described,  619. 
inconferta,  description  of,  621, 
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Bashkir  summer  camp  (South  Ural),  lithographic  sketch  of, 
453,  654. 

Bashkirs,  their  chiefs,  summer  camps,  kumiss,  &c.,  424, 451 , 453. 

, their  horses  and  method  of  travelling,  459. 

Basin  of  the  Permian  strata  in  Russia,  its  vast  extent,  136,  220. 
Basins,  .1  urassic,  of  the  Arctic  Ural  and  Pctchora,  230 ; of  the 
middle  Volga,  231  ; of  the  Oka,  233 ; of  Moscow,  235  ; of 
the  lower  Volga,  243 ; of  South  Russia,  248. 

Basins,  Jurassic,  their  comparative  size  in  Russia,  243. 

, their  limits  in  Russia  often  undefined,  244,255. 

Basinier,  M.,  his  observations  on  the  shores  of  the  Aral,  8*. 

, observations  on  fossils  collected  bv  him,  325. 

Bayanova,  on  the  Issetz,  altered  limestones  of,  365. 

Bayfield,  Capt.,  his  North  American  paleozoic  fossils,  6. 

— , his  shelly  deposits  of  the  St.  Lawrence,  330. 

Beaches,  raised,  beds  described  as  such  sometimes  raised  sea 
bottoms,  328,  552  et  seq. 

Bears,  fossil  remains  of,  in  European  Russia,  506. 

Beaumont,  M.  Elic  de,  bis  geological  map  of  France,  4 ; his 
French  equivalent  of  the  Permian  system,  203. 

on  the  nummulitic  beds  of  the  Pyrenees, 

284. 

— , his  reports  on  the  memoirs  by  M.  Bravais 

and  M.  Durochcr,  332,  526. 

, his  view  of  the  direction  of  mountain 

chains  sustained,  587. 

Beck,  Dr.,  his  opinion  concerning  the  shells  of  the  raised  sea 
beaches  on  the  Dwina  and  Vaga,  32.9. 

Beechcy,Capt.,  his  voyage  to  thePaeifie  andEsehscholtzJ3ay,496 
Belaia,  or  Bielaya  (Valdai),  valley  of,  passage  of  Devonian  into 
Carboniferous  strata  at,  45. 

Bclemnitesin  the  Jurassic  beds  on  the  rivers  Petehora,  Volga, 
Oka,  Moskwa,  &c.,  230,  231,  233,  234,  237,  &c. 

found  in  the  bed  of  the  Piaua,  244. 

Belemnites  mucronatus,  common  to  chalk  of  England  and  Rus- 
sia, 273  et  seq. 

nbsolutm,  a Russian  Jurassic  fossil,  in  India,  257. 

Belemnitic  (Jurassic)  strata  at  Taualysk  (South  Ural),  406. 
Belgium  and  Northern  France,  pabcozoie  succession  in,  4,  4*. 

, “roehes  moutonnees”  in,  552. 

Bendzin  (Poland),  coal  60  feet  thick  at,  651. 

Beresite,  a granitic  rock  associated  with  gold,  477. 
Beresoiva-gora,  near  V.  Uralsk  (Ural),  jaspers  of,  454. 

Berozof  (Ekaterinburg),  auriferous  gravel  with  mammoths’ 
bones  near  the,  478. 

Bcrezovsk  (Ekaterinburg),  gold  mines  of,  476. 

Berosovskaya  Gora,  east  of  lvongur,  good  view  of  the  Ural 
ridge  obtained  from,  355. 

Berwick,  coal-field  of,  analogous  to  that  of  the  Donetz,  70,  94. 
Berzelius,  Baron,  assistance  given  by  him  to  the  authors  (Pre- 
face, xiv.),  18. 

— , Ids  views  on  the  osars  and  the  striation  of 

the  Swedish  rocks,  543,  555. 

Beschkom,  on  the  Pinega,  white  alabaster  cliffs  at,  172. 
Bessarabia,  miocene  tertiary  deposits  found  in,  283,  293. 
Bethman,  Colonel,  assists  the  authors,  110. 

Biclagorskaya  (Bachmutli),  rocks  overlying  those  of  the  car- 
boniferous series  at,  li  t. 

Bielawieza  or  Bialarieja,  in  Lithuania,  description  of  the  forest 
of,  inhabited  by  the  Aurochs  or  7ju.br,  504,  638. 
Bielaya-glina,  south’  of  Saratof,  white  chalk  at,  270. 

Bielaya  river  (South  Ural),  Sdurian  and  palieozoic  strata  on 
the,  458  et  seq. 

(Timan  range),  Fusulina  limestone  on,  415. 

, singular  subconical  hills  of  carboniferous  lime- 
stone on  the  left  bank  of  (Sterlitaraak),  130. 

, Permian  strata  on  the  banks  of,  150. 

(Timan),  eruptive  rocks  iu  the  upper  gorges  of,  416. 

Bielef,  grotesque  concretionary  Devonian  rocks  on  the  road 
leading  to,  from  Mtyensk,  58. 

Bielobor,  on  the  Issetz,  fossiliferons  beds  at,  363. 

Bielo-Ozero  (lake),  carboniferous  limestone  extends  to,  74. 
Bielorietz,  in  the  South  Ural,  Silurian  limestone  at,  455. 


Bielgorod,  true  chalk  found  at,  268. 

Bicsada,  near  Moscow,  Jurassic  fossils  found  at,  234. 
Bilirabaycvsk,  account  of  the  rocks  at  and  near,  359. 

Billingen  (Sweden),  relations  of  the  gneiss  and  Silurian  strata 
at  the  hills  of,  15. 

Bilton,  Rev.  W.,  his  hook  on  Norway  referred  to,  11*. 

Binney,  Mr.,  and  Mr.  Brown,  their  list  of  fossils  of  the  red  marls 
of  Manchester,  215. 

Bissersk  (North  Ural),  dolomites  in  the  line  of  the  igneous 
eruption  from  Sergiefsk  to,  385. 

, gold  and  diamond  alluvia  near,  390. 

Bituminous  coal,  good,  worked  at  Lissitchia-Balka,  on  the  Do- 
netz, 109. 

Bituminous  schist  (Silurian),  lithological  character  of,  28*. 

surmounting  the  Ungulite  grit  of 

St.  Petersburgh,  27*. 

alternating  with  Silurian  lime- 
stones at  Tolks,  34. 

(Carboniferous),  in  the  Valdai  Hills,  71. 

, near  Vitegra,  74. 

(Jurassic),  of  Goroditche,  on  the  Volga,  245. 

Black  dolomite,  west  flank  of  Ural,  385,  390. 

Black  dust  near  the  higher  limits  of  the  Ivalmiuss,  not  carboni- 
ferous ( Ichornozem ),  96. 

Black  earth,  or  ichornozem,  of  Central  and  Southern  Russia, 
its  extent,  composition  and  origin,  557  et  seq. 

Black  Sea,  Miocene  tertiaries  extend  to  near  the  shores  of,  283. 

, limestones  on  the  northern  and  western  shores  of, 

referred  to  the  Aralo-Caspiau  series,  301. 

, relative  level  of  this  sea  and  the  Caspian,  322. 

, change  of  its  bottom  since  Herodotus,  523,  524. 

Blagodat  (North  Ural),  hills  and  magnetic  iron  of,  378. 

Blasius,  Professor,  his  cooperation  in  the  first  survey  of  the  au- 
thors, Preface,  and  p.  53. 

Blocks  and  fragments  of  rock  elevated  on  the  banks  of  the 
Russian  rivers  on  the  breaking  up  of  the  frost,  567. 

Blocks,  erratic.  See  also  Boulders. 

, absence  of  far-travelled  examples  on  the  flanks 

of  the  Ural,  476. 

, absence  of,  in  Siberia,  554. 

, associated  with  Scandinavian  drift  in  Russia,  507. 

occasionally  found  of  large  size  far  southwards 

in  Russia,  523. 

, the  larger  ones  gradually  disappearing,  being 

used  for  roads,  &c.,  523. 

, uniformity  of  action  of  the  causes  that  produced 

them,  524. 

, angular  and  local,  ridges  of,  on  the  banks  of  a 

Russiau  lake,  567. 

Blode,  Major  (now  Lieut.-Colonel),  bis  notice  of  Upper  Jurassic 
rocks  on  the  Donetz,  249. 

, his  conclusions  respecting  the  geological  position 

of  the  marls  of  Kursk,  270. 

, his  opinion  of  the  age  of  the  gypsum  in  Podolia, 

295. 

Blue  clay  (lowest  Silurian),  its  extent  in  the  Baltic  provinces  of 
Russia,  26. 

, lithological  and  general  character  and  thick- 
ness of,  26*. 

Boeck,  Dr.,  his  enumeration  of  Norwegian  trilobites,  12. 

Bogdo,  Mount  (Great),  doubtful  Triassic  rocks  at,  8. 

, geological  age  of,  probably  Triassic,  193. 

, fossil  remains  of,  considered,  194. 

, age  of  the  limestone  of,  196. 

, proofs  of  ancient  higher  level  of  the  Caspian 

, 317. 

, Little,  its  resemblance  to  the  Great  Bogdo,  193. 

Bognor  rooks  (Sussex),  resemblance  of  the  Antipofka  (Lower 
Volga)  older  tertiary  concretions  to  them,  289. 

Bogoroslan,  a line  joining  this  town  with  Tchistopol  is  the 
western  limit  to  the  cupriferous  Permian  grits,  156. 
Bogoslofsk  (North  Ural),  Silurian  limestone  on  the  road  to,  380. 
, limestones  of,  Silurian  and  Devonian,  396,  397. 
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Bogoslofsk,  account  of  the  rocks  in  the  environs  of,  395. 

, cohl  mine  near,  482. 

Bohemia,  Silurian  rocks  and  fossils  of  (near  Prague),  re- 
sembling those  of  England,  3*. 

foss;i  contents  of  the  cretaceous  system  oi,  2bl. 

Bohtling’k,  M.,  his  notice  of  injected  greenstone  in  Finland  and 

Lapland,  22*.  , 

his  account  of  modern  glacio-nuviatde  action 

in  Lapland,  5(17 . 

, his  proof  of  the  excentric  transport  of  blocks 

from  the  Scandinavian  chain,  528. 

and  M.  Siljestrom,  their  remarks  on  the  form 

of  the  mounds  of  detritus  in  Scandinavia,  555. 

Bolshaya  or  Volshaya  Gora  (Ural  Pass),  the  height  of,  360. 
Bone-bed  of  the  Devonian  series  in  the  gorge  of  the  Priksha 
(see  Corrigenda,  Priutchka),  46. 

Bones  of  mammoth.  See  also  Mammoth. 

associated  with  gold,  478. 

in  the  gold  detritus  of  Peshanka,  482. 

— with  gold  alluvia  at  Soimanofsk,  488. 

superstitious  feelings  of  the  Bashkirs  and 

Samoyedes  concerning,  491. 

- found  in  Siberia,  494. 

drifted  short  distances  only  to  their  present 

localities  in  Siberia,  497 , 498. 

found  at  Taganrog,  502. 

Boring  necessary  for  determining  the  value  of  the  carboniferous 
series  beneath  the  red  rocks  of  Bachmutli,  1 19. 

Borsk  (Orenburg),  Permian  strata  near  the  fort  of,  149. 
Borysthenes  or  Dnieper,  account  of  the  changes  at  its  mouth 
since  the  time  of  Herodotus,  573. 

Boue,  M.  A.,  his  opiuion  concerning  the  age  of  the  Carpathian 
sandstone  coincides  with  that  of  the  authors,  264. 

his  map  of  Turkey  referred  to,  656. 

Boulder  clay  of  Denmark,  541. 

Boulder  drift,  its  Scandinavian  and  Lappish  source  of,  55b. 
Boulders.  Sec  also  Blocks,  erratic. 

. — , resemblance  of  detached  local  blocks  of  siliceous  grit 

at  Moscow  to,  239. 

of  syenite  and  quart/,  (local  drift)  on  the  east  flank 

of  Eraolski-Gora  (South  Ural),  430. 

, absence  of  (northern  or  erratic),  on  the  flanks  of  the 

Ural,  527. 

, ages  of  those  found  in  Denmark,  541. 

, found  in  Guiana,  550. 

Boulonnais,  palaeozoic  series  in  that  district  of  France,  4 
, identity  of  the  Devonian  of  the  Don  with,  62. 

Boundaries,  geological,  of  central  Russia,  20. 

Bowman,  Mr.,  Iris  investigations  concerning  the  upper  Silurian 
rocks  of  North  Wales,  2*.  . 

Brachiopodous  shells,  the  best  carboniferous  and  1 crmian  types, 

135, 207.  . . ... 

, number  of  Permian  species  which  arc 

found  also  in  the  carboniferous  rocks,  216. 

Braheva  (near  Cargopol),  carboniferous  limestone  at,  /0. 

; erratic  blocks  at,  5 1 7. 

Brandt,  Professor,  on  the  Cetotherinm  Ratlikii , 301. 

Braun,  Prof.  A.,  of  Darmstadt,  his  account  of  the  shells  ot  the 
Mayence  basin,  382. 

Bravais,  M.,  his  memoir  on  the  elevation  of  Norway, 

Breccia,  loose  argillaceous,  auriferous,  south  of  Miask,  488. 

, porphyntic,  of  Mount  Sabliu,  411. 

Breslau  (Silesia),  pabeozoic  rocks  near,  3*,  39*,  6j2. 
Briggetten  Klosler  (Esthonia),  peculiar  mineral  character  ot 
the  Ungulite  grit  at,  28.  . 

Brine  springs  (Devonian),  at  Staraia  Russa,  45  ; (Permian),  at 
Solikamsk,  145;  at  Totma,  178;  at  Balachna,  179. 
Brittany  and  Normandy,  Silurian  and  Devonian  rocks  of,  4. 
Brongniart,  M.  Ad.,  his  remarks  on  the  fossil  plants  of  the  Per- 
mian system,  219.  (See  vol.  ii.) 

Bronnitzi,  Jurassic  fossils  found  near,  234. 

Brontes,  a fossil  genus  found  in  the  Ludlow  Rocks  in  England, 
and  in  Gothland,  18*. 


Brora  oolites,  upheaval  of  solid  granitic  rocks  through,  Swedish 
analogy  to,  17*. 

Brora,  Suthcrlandshire,  similarity  of  Russian  contemporaneous 
beds  to  the  oolites  of,  248. 

— , markings  on  sandstone  near,  550. 

Brown,  Mr.,  and  Mr.  Binney,  their  list  of  the  fossils  of  the  red 
marls  of  Manchester,  215. 

Bruunow,  Baron  de,  his  services  to  the  authors  (Preface,  vii.). 
Bublia  ( Kovno),  Silurian  rocks  found  near,  34*. 

— - — , erratic  blocks  from  Sweden,  found  at,  5 1 0. 

Bucli,  Baron  Leopold  von,  his  suggestion  to  Mr.  Murchison 
(Preface,  vi.). 

his  account  of  the  erupted  rocks  of 

Norway  referred  to,  13*. 

, his  theory  concerning  the  cause  of 

the  fractured  surface  of  granite  hills,  16*. 

, his  account  of  the  Cystidece , a new 

family  of  Encriuites  (Splueroniles,  Ac.),  38. 

1 his  opinion  of  the  age  of  the  Bogdo 

limestones,  196. 

, his  view  of  the  Jurassic  rocks  and 

fossils  of  eastern  Russia  confirmed,  247. 

his  application  of  the  term  ‘ Medi- 
terranean type  ’ to  the  secondary  rocks  of  the  south  of 
Europe,  249. 

, his  opinion  concerning  the  age  of 

the  Carpathian  sandstone  adopted,  264. 

— , his  account  of  the  tertiary  fossils 

from  Butschak,  near  Kief,  on  the  Dnieper,  286. 

— , his  determination  of  Silurian  and 

carboniferous  rocks  in  the  Ural  by  fossils,  338. 

Bnckland,  Dr.,  the  want  of  such  an  explorer  of  caverns  in 
Russia,  506. 

, his  views  of  glacial  action  in  Britain,  550. 

Bucklamlite,  crystals  of,  in  granite,  at  Verkhoturie,  395. 
Budcvich  (near  llielef),  Devonian  fossils  found  at,  58. 

Bugulina,  copper  grits  and  sandstones  beneath  the  white  and 
yellow  limestones  of  this  place  containing  fossils  of  the 
Permian  series,  1 56. 

Building  stoue,  excellent,  in  the  carboniferous  sandstone  of 
Goradofka  (Donetz),  97. 

, the  steppe  limestone  useful  for  this  purpose,  299. 

Bulanka  valley  (west  of  Zlatahst),  mineral  structure  of,  429. 
Bulgur,  basin  of,  the  Northern  Aralo-Caspiau  tract  so  called  by 
M.  Jasikoff,  325. 

Bunter  saudstein,  exact  definition  of,  200. 

Burmeister,  M.,  his  work  on  Trilobites  referred  to,  4. 

Busuluk  river,  Pallas’s  account  of  the  chalk  of,  272. 

Butera,  the  late  Prince  of,  his  assistance,  389. 

Butschak,  eocene  tertiary  beds  on  the  Dnieper  at,  283. 

, list  of  tertiary  fossils  of,  collected  by  M.  Dubois  and 

named  by  M.  von  Bncb,  286. 

Catamites  and  other  plants  of  the  coal  of  Russia,  112 ; of  the 
siliceous  (Jurassic)  grits  of  Moscow,  240. 

Catamites  ijiyas,  a Russian  Permian  species,  160. 

Calamopora  fibrosa,  Eichwald.  See  Chtetetes  Petropolitanas. 

‘ Calcaires  mnets,’  limestones,  at  first  so  called,  on  the  river 
Suchona,  178;  now  proved  to  he  fossiliferous.  See  Table, 
222  and  651. 

Calcareous  beds.  See  also  Limestones. 

(Silurian)  of  the  St.  Petersburgh  Hills,  28, 30. 

— of  Russia  overlying  the  ‘ pleta’  lime- 
stone, 34*. 

(Devonian),  general  character  and  appearance 

of  those  of  Ottrada,  57. 

, of  Voroncje,  fossiliferous,  60. 

— , notice  of  a grit  overlying  the 

lower  carboniferous  rocks  of  Michaelofsk,  12S. 

(tufaceous),  reposing  on  carboniferous  strata 

at  Putshiuo  on  the  Oka,  82. 

• associated  with  Permian  beds  on  the  hanks 

of  the  Dioma,  151. 
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Calcareous  beds  (Permian),  two  zones  of,  in  Russia,  149. 

— , grits  and  sandstones  with  Produc- 

tus  at  Metaftaraak  (Bielebei),  153. 

(Jurassic),  rarity  of,  in  Russia,  244. 

Calcareous  grit  and  coral  rag  of  Oxford,  identical  with  the  white 
limestone  of  Cracow'  and  the  Donetz,  253. 

Cambrian  system,  meaning  of  this  term  when  formerly  em- 
ployed by  Prof.  Sedgwick  and  Mr.  Murchison,  2. 

, contemporaneity  of  tlic  rocks  formerly  so 

called  with  the  lower  Silurian,  2. 

Canal  of  Mari  nsk  connecting  the  drainage  of  the  government 
of  Vologda  with  that  of  St.  Petersburgh,  49. 

Cancrine,  Count  de,  his  great  encouragement  of  the  authors 
(Preface,  viii.  xii.). 

, Product Cancrini  (Permian),  named  after 

him,  148  et  seq. 

Caninia  ( SiptumophylUa ),  description  of  the  genus,  (115. 

ibicim  ? described  and  compared  with  Turbinolia  ibi- 

cim,  S17. 

Caradoc  sandstone,  rocks  resembling  this  formation  in  the 
Ivraka  hills  (South  Ural),  457. 

Carbonaceous  matter,  where  developed  in  the  palseozoic  rocks 
of  Russia,  69. 


strata  of  the  southern  tracts  of  Russia,  general 

relations  of,  117. 

grits  of  Akri-tau,  460. 

Carboniferous  basin  of  Russia,  central,  77. 

of  Moscow,  limits  of  the  limestone  of,  73. 

Carboniferous  limestone  of  Russia,  lower,  middle  and  upper  di- 
visions of,  70  to  123. 

, nature  of  the  vegetation  on 

its  surface,  76. 

, account  of  the  lower  mem- 
bers on  the  flanks  of  the  Ural,  125. 

, on  the  banks  of  the  Ufa,  129. 

, outliers  near  Sterlitamak, 

130,  150. 

, its  junction  with  Permian 

strata,  132,  146, 150,  159,  174. 

, the  absence  of  its  fragments 

in  certain  red  (Permian)  conglomerates,  177. 

— - on  the  Unja,  and  near  Jc- 

latma,  on  the  Oka,  234. 

, dolomitic,  near  Saksomsk 


(west  flank  of  Ural),  353. 


, with  millstone-grit  in  the 

Ural  mountains  and  Timan  range,  389,  414. 
in  the  Ural  mountains.  See 


Carboniferous  rocks. 

; ■,  ridges  of  this  rock  form  both 

flanks  of  the  Ural  chain,  350  to  468. 

-,  fragments  of  this  rock  make 


excellent  drift-marks,  522. 

Carboniferous  system,  characteristic  fossils  of,  in  North 
America,  5*. 

of  Russia,  69  et  seq. 

, lower  members  of,  in  the 

Valdai  Hills,  70. 

- , relation  of  the  bottom  beds 

to  the  Berwick  coal-field  of  England,  76. 

-,  magnesian  limestone  of,  in 


belonging  to,  73. 


the  Valdai  Hills,  Moscow,  Kolomna,  &c.,  72,  81 , 83,  84. 

-,  white  limestone  of  Archangel, 

-,  great  central  basin  of,  77. 

-,  lower  limestone  of,  at  Tula 

-,  white  (central)  limestone  of, 

-,  upper  division  of  limestone, 

, region  between  the  Dnieper 


and  Kaluga,  79. 


at  Moscow,  80. 


containing  Fnsulinte,  85. 


and  the  Don  (Donetz),  containing  good  coal,  89. 


Carboniferous  system  of.  Russia,  red  conglomerate  at  the  base 
of,  on  the  Donetz,  93,  94. 

, analogy  of  the  lower  part  of 

the  series  on  the  Donetz  with  the  English  north  of 
England  and  Scottish  series,  95. 

— , relation  of  the  anthracitic  to 

the  bituminous  coal  in,  100. 

— , sections  on  and  near  the 

Donetz,  102,  104. 


, coal  mines  of  Jeleznoe  or 

Nikitofka,  105  ; of  Uspensk,  107. 

, coal  works  of  Lissitchia-Bal- 

ka  (chief  works  of  the  Donetz),  109. 
, tabular  view  referred  to,  exhi- 
biting the  difference  between  the  carboniferous  masses  in 
Northern  and  Southern  Russia,  113. 

, outliers  of,  near  Petrofskaya, 

north  of  Bachmuth,  115. 

, general  relations  of  the 

southern  portion  of,  and  its  probable  extension  (with  coal) 
beneath  the  chalk,  117,  118. 

— , M.  Demidoff’s  work  on  the 

southern  coal-field,  120.  See  Le  Play. 

, remarks  on  the  fauna,  132. 

Carboniferous  rocks  on  the  western  flank  of  the  Ural  chain, 
124  et  seq.,  354  et  seq. 

, sections  of,  on  the  Tchussovaya,  125, 

386  et  seq. 


451,  460. 


■,  Goniatite  grits  of,  at  Artinsk,  127. 

■,  in  the  South  Ural,  130,  430,  439,445, 


— , as  exhibited  in  a general  section  on 

the  west  flank  of  the  Ural  mountains,  354. 

, seen  on  the  Issetz  river  in  Siberia,  363. 

, at  Kamcnsk,  365. 

■,  white  limestone  in  I lie  Timan  range,41 4. 

— , at  Cossatchi-Datclii  on  the  eastern 

flank  of  the  South  Ural,  439. 

on  the  west  flank  of  Akri-tau  (South 

Ural),  460. 

, disturbances  affecting  them  in  the 

Ural,  468. 

Cardium,  brackish  species  only  among  the  Caspian  shells,  307. 
Carelian  country,  erratic  blocks  of,  513. 

Cargopol,  the  flat  tracts  around,  exhibit  white  carboniferous 
limestone,  75. 

Carpathian  mountains,  Jurassic  and  cretaceous  rocks  of,  264; 
age  of  granite  of,  656. 

Carpathian  sandstone,  M.  Zeuschner’s  opinion  of  the  age  of  this 
rock  at  variance  with  that  of  the  authors,  264. 

, cretaceous  age  of  the,  264. 

Caryophyllia,  points  in  winch  this  genus  differs  from  Lithoden- 
dron , 598. 

Caspian  deposits,  general  view  of  the,  323. 

Caspian  sea,  former  wide  extent  of,  8*,  297,  317. 

— , pliocene  age  of  the  shelly  limestone  on  the  west- 
ern shores  of,  305. 

, shells  of  and  fossils,  found  on  the  banks  of,  306. 

, saltness  of,  308. 

, absence  of  the  requisite  information  on  which  to 

found  exact  comparisons  of  its  Mollusca,  308. 

, the  calculated  amount  of  its  depression  below  the 

Black  Sea,  322. 

- — — , bitter  taste  of  the  water  of,  323. 

, ancient  northern  extension  of,  324. 

and  Sea  of  Aral,  formerly  joined,  325.  See  Aralo- 

Caspian. 

— — — - rapidly  filling  up,  573. 

Castelnau,  M.  de,  his  Memoir  on  the  geology  of  North  America,  6. 
Casts  of  Brachiopoda,  more  abundant  than  the  shells  in  mag- 
nesian limestones  of  different  age,  73. 

Catenipora  labyrinthica,  Goldf.  ( Halysiles  labyrinthica  of  Fis- 
cher), description  of,  593. 
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Caucasus,  Jurassic  rocks  of,  contemporaneous  with  the  ‘ Terrain 
Oxfordien,’  21!) ; cretaceous  rocks  of,  280.  (See  Duhois). 

, possible  effects  of  the  upheaval  of  that  chain,  588. 

, Aralo-Caspian  strata  extend  to,  298. 

, range  of  the  steppe  limestone  believed  to  extend  as 

far  as,  305. 

, low  steppe  of  the,  319. 

Caverns  in  the  carboniferous  limestone  on  the  banks  of  the 
Tcliussovaya,  126. 

in  cliffs  of  white  gypsum  (Permian)  on  the  Ik,  at  Bamu- 

kova,  and  on  the  Pinega,  156,  167,  173. 

in  carboniferous  limestone  of  the  Tcliussovaya,  388. 

Celo  Nikilofskaya,  quarries  of  Moscow  millstones  at,  239. 
Cephalopoda,  rarity’  of,  in  the  Russian  carboniferous  series,  134. 

, species  of,  characteristic  of  the  Permian  period, 

210. 

Centhium  giganteum,  supposed  to  be  found  in  the  eocene  ter- 
tiary beds  near  Kief,  285. 

Cetotherium  Rathkii,  a new  herbivorous  Cetacean  from  the  beds 
of  the  steppe  limestone  at  Taman,  301. 

Chtstctes,  the  character  of  this  genus  of  corals,  593. 

dilatatus,  Fischer,  description  of,  596. 

Petropolilamm,  its  abundance  in  Russian  lower  Silu- 
rian rocks,  38*. 

, description  of  the  species,  596. 

, radians,  Fischer,  a coral  of  the  lower  carboniferous 

limestone,  found  in  the  Valdai  Hills,  71,  73,  74. 

, description  of  the  species,  595. 

, this  fossil  found  at  Krasnoi-Kut  (Donetz), 101. 

Chalcedony  in  the  eruptive  rocks  of  Tchaitzin-mis(Timan),415. 
Chalk  filling  up,  unconformably,  small  basins  of  carboniferous 
rock,  108. 

, coal-seams  pass  under,  and  may  be  worked  beneath  it 

on  the  left  bank  of  the  Donetz,  118. 

, needles  of,  at  Sviatagora  on  the  Donetz,  resting  on  Ju- 
rassic rocks,  250. 

, true  white,  reappears  in  many  parts  of  Russia,  263,  265 

et  seq. 

in  the  country  of  the  Don  Cossacks,  265  ; at  Bielgorod,268. 

, range  of,  in  the  south-east  of  Russia,  272. 

found  on  the  banks  of  the  Ural  river,  272. 

, thickness  of,  in  some  parts  of  the  south  of  Russia,  279. 

of  Russia  resembles  that  of  England,  583. 

Changes  effected  by  the  recent  elevation  of  land  near  the  shores 
of  the  Black  Sea,  575. 

Chelonichtkys  Arnusii  (Ag.)  ( Asterolepis  of  Eiehwald),  a gi- 
gantic fossil  fish  from  the  Devonian  rocks  of  Diirpat , 40, 53. 

, occurrence  of  this  fish  in  Scotland,  53. 

Chemical  analysis  of  the  Russian  coal  referred  to  in  the  work 
of  M.  Demidoff,  121. 

of  the  tchornozein  or  black  earth,  559, 560. 

Chert  and  flint  associated  with  Permian  grits  and  shales,  153. 
Cherty  matter  in  the  lower  carboniferous  rocks  of  Russia,  72,  73. 
Chlorite  schist  in  the  axis  of  the  Ural  near  the  Katclikanar,  391. 
Chloritic  quartz  of  Balvano-is  (Arctic  Ural),  407. 

Cbloritic  and  talcose  schists  in  the  axis  of  the  Ural,  360. 
Choanites,  a fossil  zoophyte  of  the  chalk  found  in  the  Kiesel- 
thon  of  Kursk,  269. 

Chonetes,  the  importance  of  this  fossil  in  the  palatozoic  rocks, 
207.  ( Leptama  lata,  etc.  ?). 

Chrestovodsvisgensk,  gold  mines  of,  390,  480. 

Christiania,  gneiss  near,  11*. 

, section  (pahcozoic)  across  the  territory  of,  13. 

, metamorphosed  Silurian  rocks  near,  14*. 

Christof  (Volga),  red  marls  surrounding  white  limestone  at,  179. 
Crystalline  rock  (Azoic)  abundant  in  Scandinavia,  10*. 

Cirrus  acutus  found  between  Bielef  and  Lichviu  in  Devonian 
strata,  58. 

Cladocora,  points  in  which  this  genus  differs  from  Lithodendron, 
598. 

Cladocora  ? sarmentosa,  Lonsdale,  description  of  Russian  speci- 
mens, 600. 

Clay,  blue  (Silurian),  of  St.  Petersburgh,  26*. 


Clay-slate  in  the  Bulanka  valley  west  of  Zlataust,  429. 
Clay-stone,  white,  surmounting  the  chalk,  266,  269. 

and  sands  near  Saratof,  274. 

and  marl  (cretaceous)  at  Kharkof,  Kursk,  and  near 

Kamiscliine,  on  the  Volga,  267,  269,  276. 

Cleavage  imperfect  in  the  metamorphic  rocks  of  Listvanaya- 
gora,  in  the  South  Ural,  435. 

, slaty,  of  the  rocks  near  Perevosnia,  in  the  South 

Ural,  458. 

Climate,  singular  effects  of,  in  Russia,  571. 

■ and  soil  of  the  dislocated  carboniferous  strata  near  the 

Donetz,  102. 

“ Clinkers,”  resemblance  to  this  English  rock  of  some  Jurassic 
beds  iu  the  Moscow  basin,  236. 

Cliutziski  (Bielcbei),  beds  of  white  (Permian)  limestone  at,  162. 
Clyde  beds,  comparison  of  raised  beaches  of  the  Dwina  and 
Vaga  with,  329. 

Coal,  its  low  position  in  the  Russian  carboniferous  rocks,  7 1 . 

, poor  seams  of,  on  the  Msta,  71. 

, thin  seams  of,  near  Lichvin,  77. 

of  Russia,  not  formed  out  of  terrestrial  vegetation  “ en 

masse,”  79,  113. 

associated  with  carboniferous  limestone  on  the  Donetz,  95. 

crops  out  at  Gruskaya,  Alexandrofsk,  &c..  (Donetz),  96. 

, relation  of  anthracitic  and  bituminous  kinds  in  Russia,  100. 

of  intermediate  quality  worked  at  Krasnoi  Kut  (Donetz), 

101. 

, anthracitic,  of  Popofskoe  (Donetz),  101 . 

, superiority  of  the  anthracitic  kinds,  102. 

, convulsions  and  disturbances  that  have  affected  the  strata 

on  and  near  the  Donetz,  103. 

, grits  associated  with  it  containing  Stigmaria,  103. 

worked  at  Jeleznoe  or  Nikitofka,  and  at  Uspensk,  105, 107. 

— — •,  at  Lissitchia-Balka,  109. 

, shaft  section  of,  at  works  of  Lissitchia-Balka,  111. 

, seams  of,  worked  at  Petrofskaya,  116. 

• , absence  of,  in  the  drainage  of  the  Dnieper,  117. 

, productive  seams  of,  probably  occurring  beneath  the 

chalk  east  of  Uspensk  and  Lissitchia-Balka,  118. 

, value  and  importance  of,  in  the  southern  districts  of 

Russia,  1 18,  119. 

, work  of  M.  le  Play  on  the  beds  of  this  formation  in 

Southern  Russia,  120. 

■ on  t he  banks  of  the  Tcliussovaya  on  the  w estern  flanks  of 

the  Ural,  126. 

, thin  seams  of,  associated  with  Permian  grits  and  shales 

on  the  Kidash  (Bielebei),  154. 

, origin  of,  probably  explained  by  the  estuary  phenomena 

of  Russia,  5/0. 

Coal-fields  of  Poland  and  Silesia  assume  the  type  of  those  of 
Western  Europe,  651. 

Coast  of  the  Caspian,  indications  of  an  ancient  one  in  different 
places,  31 7 et  seq. 

Coccostcus  and  allied  fishes  not  found  in  Russia,  67. 

Colour  (dull  light  grey)  of  the  Russian  Silurian  rocks  contrasted 
with  the  red  of  the  Devonian,  25*. 

Coloured  Sections,  Plates  I.  to  V.,  description  of, passim,  and  655. 
Colmnnaria  Jloriformis.  See  Lithostrotumjloriforme. 

sulcata,  description  of  Russian  specimens,  601. 

Conclusions  (general),  1-9*,  19,38*,  68,  117,  136,  22 0,  253, 
280,  333,  402,  418,  461,  505,  554,  579. 

Concretions  of  argillaceous  iron  ore  associated  with  the  coal  at 
Lissitchia-Balka,  109. 

of  the  Permian  period  near  Orenburg,  147. 

* of  white  limestone  at  Christof  on  the  Volga,  179. 

of  sandy  J urassic  marlstone  at  Koroshovo,  236. 

of  impure  argillaceous  limestone  in  the  rocks  of 

the  Jurassic  period  at  Vassili-Maidan,  244. 

observed  by  Pallas  on  the  Sarpa,  317. 

Conformable  junction  of  lowrer  Silurian  and  Devonian,  32*, 39*; 

of  Devonian  and  carboniferous,  46,  48,  71,  74. 
between  the  carboniferous  and  Permian 


rocks,  146. 
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Conformable  junction  of  the  siliceous  Jurassic  grits  of  Tata- 
rova  near  Moscow  with  the  Oxfordian  shales,  239. 

' ’ " °f  Permian  and  carboniferous  rocks  in  the 

Ural,  469. 

of  Permian  limestone  and  recent  sea 

bottoms,  331. 

Conglomerate,  forming  a passage  bed  between  the  Devonian  and 
carboniferous  series,  94. 

- (Devonian)  on  the  western  slope  of  Akri-tau,  460. 

— (carboniferous)  at  the  mouth  of  the  Usva,  127. 

~~  °f  the  millstone  grit  period  between  Bisserskaya 
and  Klinova  (west  flank  of  the  Ural),  128. 

, red,  of  the  Permian  series,  1 45. 

TTT  T-  ^>erm’an  I,er>od  derived  from  the  old  rocks 
of  the  Ural,  14b. 

‘ > coarsc  (Permian),  with  fossil  wood  and  copper, 

in  the  neighbourhood  of  Troitsk,  155. 

■ ~~  (Permian)  formed  by  the  degradation  of  the 

older  mountains  cover  the  country  between  Okansk  and 
Malmisli,  160. 

, Jurassic,  restiug  on  Permian  beds,  248. 

— j^11  augite  on  the  eastern  flank  of  the  Ural.  438. 

Coniferm,  { ossil  remains  of,  in  the  siliceous  grits  of  Moscow, 
&c.,  240. 

Conrad,  Mr.,  his  account  of  American  Silurian  Mollusea,  4*. 
Consolidation  of  the  rocks,  has  not  been  effected  in  most  parts 
of  Russia,  passim  and  584. 

Continent.,  ancient,  to  the  east  of  the  Ural  mountains,  474. 
Contorted  state  of  the  carboniferous  strata  in  the  valley  of  the 
Alkovaya  (Donetz),  107. 

Contortions  and  flexures  of  the  sandstone  in  the  carboniferous 
system  of  the  Donetz,  93. 

of  the  carboniferous  strata  between  the  Kalmiuss 

and  the  Kriuka,  99. 

of  the  carboniferous  and  Devonian  rocks  on  the 

banks  of  the  Issetz  and  Tchussovaya,  125,  363, 385  et  seq. 
Copper  grits  near  Perm,  144. 

Copper  grits  and  sandstones  between  the  Ik  and  Bugidma,  156. 
Copper,  green  carbonate  of,  worked  as  an  ore  in  the  copper 
grits  of  the  Permian  system,  144. 

mines  of  Nijny  Tagilsk,  North  Ural,  and  great  malachite 

of,  372. 

of  Turyinsk,  North  Ural,  398. 

Copper  ore,  its  importance  in  the  Permian  system,  138. 
1 its  intimate  association  with  fossil  vegetable  re- 
mains (Permian),  154. 

(Permian),  its  derivation,  western  limits  and  great 

extent,  156,  168  et  seq. 

occupies  a region  west  of  the  Ural  mountains,  142 

et  seq. 

> formed  recently  in  a peat-bog  in  North  Wales, 

169. 

, its  presence  in  stratified  deposits  explained,  169. 

°f  the  Permian  rocks,  epoch  when  formed,  473. 

Copper  sands  and  marls,  origin  and  limits  of,  168. 

Coral  rag,  Jevitze  (Poland)  and  sandstones  of  the  age  of,  242. 

, its  English  fossils  compared  with  those  of  the  upper 

Jurassic  limestones  of  Russia  and  Cracow  in  Poland,  253. 

, identity  of  the  Jurassic  limestones  of  the  Donetz 

with,  253. 

Corals,  palaeozoic,  of  Russia,  described  by  Mr.  Lonsdale,  591. 

of  the  lower  Silurian  rocks  of  Russia,  38*. 

of  the  Russian  Devonian  rocks,  64. 

of  the  Russian  carboniferous  series,  135. 

of  the  Russian  Permian  system,  their  peculiar  character 

and  difference  from  the  corals  of  other  periods,  206,  216. 

, tabular  list  of,  221. 

of  the  Russiau  Jurassic  series  in  the  coral  rag,  253. 

Cornish  granite,  its  resemblance  to  that  of  Frederieksvarn,  14*. 
Cornstone,  Permian  rock  resembling,  between  Sterlitamak  and 
Biclebei,  151. 

Cornwall,  discovery  of  some  Silurian  fossils  in,  7. 

— , analogy  of  part  of  Norway  to,  14*. 


Cossatclii-datchi,  on  the  east  flank  of  the  Ural,  carboniferous 
limestone  of,  438. 

, auriferous  detritus  of,  491. 

Cotta,  M.,  his  table  of  succession,  201. 

Courland,  Devonian  rocks  in,  50. 

and  Livonia,  lithological  character  of  Devonian  rocks 

of,  52. 

“ Crag  and  tail”  of  Scotch  drift,  549. 

Crag  of  Suffolk,  resemblance  of  the  steppe  limestone  to,  299. 
Cracow,  the  rocks  on  which  that  citv  is  built  are  of  the  age  of 
the  coral  rag  and  calcareous  grit  of  Oxford,  264. 

, Scandinavian  erratic  blocks  near,  525. 

Crasnoi-glasuova,  east  of  Ekaterinburg,  dome  of  crystalline 
Silurian  limestone  at,  364. 

, tchornozem  or  black  earth  of,  422. 

Crest  of  the  Ural  mountains  or  Ural-tau,  343,  360,  369,  381, 
391,398,400,434,438,455. 

Cretaceous  system  of  Eastern  Germany  compared  with  that  of 
England  and  France,  261. 

of  Poland  and  the  Carpathians  described,  263. 

— , collection  of  fossils  from,  in  the 

Royal  Museum  of  Warsaw,  263. 

of  Russia,  its  range  and  general  aspect  , 8*, 

259  et  seq. 

, the  pleta  or  orthoceratite  lime- 
stone of  St.  Petersburgh  erroneously  referred  to  in  conse- 
quence of  mineral  resemblance,  28. 

, chalk  of  the  country  of  the  Do- 
netz, 265. 

~ ; represented  by  argillaceous  and 

siliceous  masses  in  the  governments  of  Kharkofaiul  Kursk, 
267. 

on  the  Don,  270. 

, the  probahle  extension  of  in 
Russia,  northwards  from  the  Don,  271. 

> on  the  banks  of  the  river  Ural, 

272. 

, on  the  Volga  below  Simbirsk,  272. 

, views  of  M.  Jasikoff  respecting 
the  geological  succession  near  Simbirsk,  273. 

> relations  of,  to  the  tertiary  strata 

exhibited,  277. 

, comparison  of,  with  the  creta- 
ceous rocks  of  other  countries,  279. 

Crimaea,  reappearance  of  lower  Jurassic  rocks  of  Russia  in  the, 
248. 

, cretaceous  and  Neocomian,  or  lower  greensand  rocks 

of,  280. 

, older  tertiaries  of,  284. 

, its  eastern  tract  of  the  Aralo-Caspian  period,  298. 

, upper  shelly  strata  of  the,  referred  to  the  Aralo-Caspian 

series,  301. 

Crinoidea  of  the  lower  Silurian  strata  of  Russia,  38. 

, great  rarity  of,  in  the  Permian  strata,  only  one  spe- 
cies being  known,  206. 

Crystalline  rocks  of  Scandinavia,  their  vast  extent,  10*. 
of  Norway  fonning  the  flanks  of  troughs  con- 
taining palamzoic  strata,  11*. 

, their  relation  to  the  Silurian  rocks  in  Sweden, 

15. 

of  Fiuland,  Lapland  and  Northern  Russia,  22. 

of  the  southern  steppes  of  Russia,  their  ex- 
tent, 90. 

stratified  on  the  banks  of  the  Voltchia  and 

Kalmiuss,  91. 

in  the  axis  of  the  Ural,  359. 

°f  the  eastern  flank  of  the  Ural  south  of  Eka- 
terinburg, 421 . 

of  the  Urenga,  428. 

°f  the  Kirghis  frontier,  MM.  Hoffmann  and 

Helmersen’s  work  on  this  subject  referred  to,  445. 

— of  the  Guberlinski  hills,  448. 

of  the  Irendvk  ridge,  453. 
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Crystalline  rocks  containing  paleozoic  fossils  in  the  Ural  moun- 
tains, 426,  434,  457,  &c. 

of  the  Ural,  formed  during  the  palaeozoic  pe- 
riod, 464. 

Ctenodus  Keysertinyii  and  C.  Wurthii,  species  of  fossil  fish  found 
in  the  old  red  sandstone  of  Russia,  33. 

Cumbrian  region  of  Britain,  the  equivalent  of  the  crystalline 
axis  of  the  Ural,  466. 

Cupriferous  region  between  Perm  and  Kazan,  of  the  Permian 
series,  1 60. 

beds  of  the  Permian  series,  origin  and  boundary  of, 

168. 

Cutch,  oolitic  fossils  of,  referred  to,  257. 

Cuvier’s  conclusion  with  regard  to  the  entombment  of  the  an- 
cient mammoths  in  ice,  496. 

Cyathophyllum  floriforme,  Phillips.  See  Litlwstrotion  flori- 
forme. 

. Tryplasma  (equabilis,  description  of,  613. 

tnrbinatum , Gohlfuss,  description  of  Russian  spe- 
cimens, 612. 

Cyrtoceras , the  only  Cephalopod  found  in  the  Permian  strata  of 
Russia,  210. 

Oystidece,  a new  family  of  critioidal  animals  described  by  Von 
' Bucli,  29*  38. 

Cystiphyllum  impunctum,  description  of,  615. 

Cytherinte,  or  similar  small  shells  found  in  the  variegated 
marls  at  Viasniki,  on  the  Kliasma,182. 

Czarskoe-celo,  section  from  St.  Petersbnrgh  to  the  hills  of,  27- 

, description  of  fossils  found  near,  by  H.  I.  II.  the 

Duke  of  Leuchtcnberg,  29. 


Daghestan,  Aralo-Caspian  strata  extend  to,  298. 

Dago,  isle  of,  true  upper  Silurian  strata  at,  35. 

, fossils  found  there  by  M.  Eiehwald,  35. 

Dalman,  M.,  his  account  of  Jsap/mx  expanmis , 37. 

Danilof,  M.,  of  Nijny  Tagilsk,  his  services,  369. 

Darwin,  Mr.  C.,  bis  discovery  of  lower  Silurian  rocks  in  the 
Falkland  Isles,  6 ; on  glacial  action,  529. 

Davidoff,  M.,  his  beautiful  estates  on  the  Volga,  87,  159. 
Dechen,  M.  H.  von,  his  geological  map  of  Germany,  656. 

De  la  Bechc,  Sir  11.  T.,  his  investigations  in  palieozoic  geo- 
logy, 3. 

Deltas  of  the  Russian  rivers, their  rapidiucrease  accountedfor,572. 
Demidoff,  M.  Anatole,  his  great  work  on  southern  Russia  re- 
ferred to,  120,  503.  . 

, his  munificent  encouragement  of  science, 

at  Nigny  Tagilsk,  375.  . . „„  ... 

Dendradus,  Devonian  genus  of  iehthyolite  in  Russia,  .i.J,  40,  urf ; 

]).  Murcltisuni  (Owen),  40,  636. 

Dendrophyllia,  points  in  which  this  genus  differs  from  Litho- 
dendron,  598. 

Deuislofskava  (Archangel),  limestone  and  fossils  at,  to. 
Denmark,  transported  blocks,  527 ; drift  of,  540. 

Derikle  (South  Ural),  Favosites  pulymorpha  found  at,  4bU. 
Derrynane  (Ireland),  striated  rocks  in  the  bay  and  bills  ot, 
Deshayes,  M.,  on  Polish  miocene  shells, 292  ; on  fossil  shells  ot 
the  Crimea,  301.  ^ r 

Desna  river,  Scandinavian  blocks  reach  to  the,  52j. 

Detrital  phenomena,  not  all  due  to  the  same  cause,  537. 
Detritus.  Sec  also  Blocks,  Erratic  Drift,  &c. 

of  Russia,  its  relation  to  the  underlying  rocks,  25  . 

, Poland  and  Pnissia,  northern  source  of,  509. 

, northern,  extent  of,  in  Russia,  507. 

, superficial  covering  of,  at  Jelatma  on  the  Oka,  233. 

covering  Jurassic  rocks  on  the  river  Vitlauka,  247. 

, absence  of  coarse,  in  the  Ural,  359. 

auriferous  and  mammiferous,  hypothesis  concerning 


its  origin,  492. 

, local  nature  of  gold  alluvia,  475,  477. 

- formed  upon  shelving  grounds,  525. 

n An,.  \T a r,  I 4 r.TTAii  i a n c + ruto  ft  1 f 


Devitza,  near  Voroneje,  Devonian  strata  at,  60. 

“ Devonian,”  use  of  the  term  supported,  68. 
Devonian  system,  its  establishment  in  England,  1*. 


Devonian  system,  its  identity  with  the  old  red  sandstone,  1*. 
, great  prevalence  of,  in  Germany,  3*. 

—  , rocks  of  this  period  in  France,  4. 

—  , exhibited  in  Spain,  4*. 

North  and  South  America,  5*,  6. 

Australia,  6* ; Russia,  7. 

, Devonian  rocks  overlying  Silurian  on  the 

Siass,  30. 

, rocks  of,  near  St.  Petersburgh,  32*. 

of  Russia,  41  et  seq. 

, northern  zone,  41. 

, lower  beds  at  and  to  the  north  of 

Tchudova  (St.  Petersburg),  42. 

, lower  beds  on  the  Volkof,  43. 

, central  beds,  their  usual  mineral 

character,  44. 

, upper  beds  of,  on  the  rivers  Msta 

and  Belaia,  45. 

, range  of,  to  the  north-east,  46. 

, extension  of,  to  Onega  and  Arch- 
angel, near  the  White  Sea,  49. 

in  Courland  and  in  Livonia,  50. 

betweeu  Riga  and  Dorpat,  52. 

, central  region  of,  or  geological 

axis  of  Russia,  53. 

* * on  the  Oka  and  the  Don,  55,  60. 

. , the  organic  remains  of,  62. 

, union  of  old  red  sandstone  fishes 

and  Devonian  shells  in,  64. 

, Ichthyolites  from,  39,  39*,  40, 66. 

dissimilar  lithological  structure  of, 

in  different  tracts,  68. 

, junction  of,  with  carboniferous 

rocks  at  Kiuofsk,  on  the  Tchussovaya,  125. 
on  the  western  flanks  of  the  Ural 


near  Nijui-Serginsk,  128. 

-,  only  one  or  two  fossils  of,  detected 


among  carboniferous  types,  132. 

, fine  sections  of,  on  the  river  Issetz, 

, occurrence  of,  at  Neviansk,  &c. 


363  et  seq. 


(Ural),  368. 


, its  relation  to  the  underlying  Silu- 
rian grauwaeke  on  the  Serebrianka,  384. 

-,  limestones  of,  on  the  Tchussovaya, 

- exhibited  near  Bogoslofsk  in  the 


385  et  seq. 


North  Ural,  397,  405. 
rocks  of  the  age  of,  400. 


the  copper  vein  of  Turyinsk  in 
importance  of,  in  the  Timan  range, 


possibly  present  on  the  east  flank 

of  the  South  Ural,  423. 

exhibited  on  the  western  flank  of 

the  South  Ural  at  Yakina  and  Eraol,  430. 

— on  the  banks  of  the  Riga  in  the 

South  Ural,  432. 

possibly  exhibited  in  the  Irendyk 

ridge,  454. 

disturbed  hi  parallel  lines  with  the 

Silurian  and  carboniferous  rocks  in  the  Ural,  468. 

Devonshire,  Siberian  beds  resembling  the  culms  of,  363. 

Diallage  in  the  serpentine  of  Listvanaya-gora,  in  the  South 
Ural,  435. 

Diamond  alluvia  near  Bissersk,  in  the  North  Ural,  390. 

Diamonds  found  with  gold  detritus  at  Chrestovodsvisgcnsk,  480. 

found  in  various  parts  of  the  Ural,  481. 

, matrix  of,  found  in  the  Ural,  481. 

Difference  in  composition  between  the  same  carboniferous 
masses  in  the  northern  and  southern  regions  of  Russia,  113. 

Difficulties  of  traversing  the  Ural  mountains,  358. 

Diluvium.  See  Blocks,  Erratics,  Drift,  Detritus,  &c. 
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Diminution,  gradual,  of  northern  erratic  blocks,  as  they  recede 
from  their  original  source,  523. 

Diminution  of  the  volume  of  water  in  the  Russian  rivers, 
578,  579. 

Dimitrofka  (north  of  Baelnnuth),  coal  seams  at,  116. 

Dimvaria,  number  of  species  of  this  group,  in  the  Permian 
system,  209. 

Diorna,  calcareous  rocks  (Permian)  on  the  banks  of  the,  151. 
Dinrite  of  the  Ural  mountains.  See  Greenstone. 

of  the  cape  of  Barmin-mis  (Timm),  413. 

Dip,  slight,  of  the  lower  Silurian  rocks  of  St.  Petersburgh,  26*. 

of  the  Devonian  beds  near  Bielef,  58. 

— • of  the  Inoeeramus  ( Avicula ) sandstone,  245. 

Diphyphyllum,  a proposed  new  genus  of  corals,  described,  622. 

concinnum,  described,  624. 

Diploplerus  and  Gtyptosteus,  scales  of  these  genera  of  Devo- 
nian fishes  found  north  of  Tchudova,  43. 

Direction  of  the  northern  drift,  constant  over  wide  tracts,  522. 

opposite  to  that  of  the  existing 

river  courses,  525.  See  arrows  on  Map,  Plate  VI. 

of  the  Scandinavian  drift  exccntric,  527,  528. 

, undeviating,  of  each  trainee  of  the  northern  drift,  565. 

of  the  principal  lines  of  elevation  in  the  Ural  and 

other  northern  mountains  of  Europe,  587. 

Dislocations,  transverse,  along  the  north  palseozoic  frontier,  23*. 

of  carboniferous  strata  in  the  gorges  and  valleys  of 

the  Valdai  Hills,  73. 

near  the  Douetz,  102 ; in  the  Ural  mountains,  357 

to  470. 

affecting  the  Permian  rocks  on  the  Kidash,  155. 

of  the  Permian  series  near  Salaouch,  east  of  Kazan, 

161. 

— ~,  absence  of,  in  great  part  of  Russia,  584. 

Dislocated  condition  of  the  coal  strata  of  the  Douetz  and  Pe- 
trofskava,  116,  119. 

Dislocation,  line  of,  throwing  up  Permian  limestone,  183. 

, marked  by  a bend  of  the  Bielaya,  431. 

Disseminated  copper  in  the  Permian  strata,  explanation  of,  170. 

gold  through  various  rocks,  recency  of,  483. 

Disturbances,  transverse,  lines  of,  near  Lake  Onega,  24. 

of  the  lower  Silurian  strata  of  the  Pulkovka 

brook,  31. 

, absence  of  any  violent  ones  affecting  the  Russian 

carboniferous  series,  1 33. 

of  the  carboniferous  strata  near  the  eruptive  rocks 

of  Tehaitzin-mis,  416. 

, general  direction  of  the  lines  of,  in  Russia  and 

the  Ural  mountains,  587. 

Divitinskaya  (Vitegra),  superposition  of  the  carboniferous  beds 
on  the  old  red  strata  at,  49. 

Djabyk  Karagai,  and  Kara-Edir-tau,  a low  granitic  chain  parallel 
to  the  Ural,  444. 

Djelebeck  (Norway),  granite  covered  by  metamorphosed  Si- 
lurian limestone,  at,  14. 

Dnieper  andDon,  carboniferous  region  of  the  Douetz  between, 89. 
Dnieper,  absence  of  coal  in  the  drainage  of,  1 1 7. 

, extension  of  eocene  tertiary  beds  to,  283. 

, changes  of  land  at  the  mouth  of  that  river,  573. 

Dobson,  Mr.,  the  first  person  who  suggested  the  idea  of  striae 
having  been  effected  by  stones  in  icebergs,  534. 

Dolgelly  in  North  Wales,  copper  ore  found  in  peat  bog,  169. 
Dolomite  in  lower  carboniferous  rocks  of  Valdai  Hills,  72,  73. 

overlying  the  white  limestone  of  Moscow,  81. 

(tufaceous)  of  the  Permian  system  near  Perm,  143. 

(black)  in  the  Ural  mountains,  376,  385,  399. 

(saccharoid)  near  Ust-Serebriansk,  385. 

and  greenstones  in  contact  at  Sat kfti.sk,  429. 

Dolomitic  limestones  on  the  banks  of  the  Tchussovaya,  126. 

conglomerates  of  Worcestershire,  rocks  resembling 

them  in  Russia,  1 76. 

D’Omalius  d’llalloy,  his  name  of  Peneen,  140. 

Domanik  (black)  schists,  first  classed  as  upper  Silurian,  413,  and 
afterwards  as  Devonian,  645. 


Dombrova  and  Bendzin,  Poland,  coal  sixty  feet  thick  at,  651. 
Dome,  great  central,  of  Devonian  rocks,  53. 

, imperfect,  of  the  coal  strata  at  Lissitchia-Balka,  109. 

Don,  river,  near  A’oroncjc,  the  most  southerly  point  at  which 
Devonian  rocks  appear,  60. 

, upper  sections  of  the,  afford  thirty  species  of  true  Devo- 
nian shells  with  iehtliyolitcs,  62. 

and  Dnieper, carboniferous  region  between, 89.  S eeDonelz. 

, cretaceous  rocks  of  the,  270. 

, new  land  near  the  mouth  of,  573. 

Cossacks,  chalk  of  the  country  of  the,  265. 

Cossacks,  capital  of  the,  built  of  steppe  limestone,  299. 

Donetz,  coal-field,  and  region  watered  by  the,  88,  89. 

, carboniferous  sections  on  the,  102. 

, comparison  of  the  coal-field  of,  with  that  of  other  parts 

of  Europe,  122. 

, Jurassic  rocks  near  Izium  on  the,  249,  250. 

, lowest  Jurassic  beds  on  this  river  the  equivalents  of 

highest  beds  at  Moscow,  25 1 . 

, J urassic  rocks  of  the,  compared  with  the  white  lime- 
stone of  Cracow  and  the  coral  rag,  &c.  of  England,  253. 
, chalk  of  the,  265. 

Donctzkava,  on  the  Don,  natural  sections  of  the  carboniferous 
rocks  near,  102. 

Donkof,  or  Dankof  ou  the  Don,  sandy  magnesian  limestones  of 
the  Devonian  period  at,  61. 

D’Orbigny,  M.  Ale.,  his  work  on  South  America,  6. 

, his  view  of  the  analogy  existing  between 

the  termination  of  the  palaeozoic  and  the  cretaceous  pe- 
riods, 210. 

, his  examination  of  the  Jurassic  fossils  of 

Moscow,  Koroshovo,  &c.,  238.  (See  Description  of  vol  ii 
419.) 

Dorpat,  Silurian  detritus  transported  to,  510. 

, fossil  fishes  from  the  Devonian  beds  of,  40,  52. 

Drammen  (Norway),  eruptive  and  inetamorphic  rocks  near,  14. 
Drechitiloflta,  near  Simbirsk,  tertiary  fossils  at,  278. 

Drift.  See  also  Blocks , Erratics , Detritus , &c. 

Drift  sands,  thickness  of,  between  Ust-Vaga  and  Ustiug,  176. 

, local  use  of  the  term  for  the  Ural  alluvia,  476. 

, forming  the  mammoth  clay,  at  Taganrog,  502. 

, Scandinavian,  and  erratic  blocks  in  Russia,  507. 

, northern,  and  erratic  blocks  near  St.  Petersburgh,  512. 

, partial  absence  of,  ou  the  banks  of  the  Audoma,  516. 

, mixture  of,  in  Russia,  522. 

, northern,  deposited  at  the  bottom  of  a sea,  524. 

excentric.'illy  thrown  off  from  Scandinavia,  527. 

•,  great  masses  of,  have  acted  like  glaciers,  536. 

and  erratic  blocks,  difference  between  them  in  Sweden,  546. 

in  the  vicinity  of  polished  rocks  in  KiUarney,  549. 

, mounds  of,  act  like  glaciers,  553, 554. 

in  Russia  by  rivers,  565. 

Dubois  de  Moutpereux,  M.,  his  collection  of  tertiary  fossils  from 
Butschak  on  the  Dnieper,  286. 

• , bis  discovery  of  true  eocene  beds  in 

Armenia,  289;  his  Caucasian  maps,  576,  656. 

, his  determination  of  the  age  of  the 

Yolhyninn  and  Podolian  deposits,  293. 

, his  division  of  tertiary  deposits,  294. 

■ , his  account  of  the  tract  between 

Circassia  and  the  Caucasus,  575. 

Duderhof,  St.  Petersburg,  lower  Silurian  hills  of,  28*. 

Dufrenoy,  M.,  his  geological  map  of  France,  4. 

— , bis  view  of  the  nnmmulitic  beds  of  the  Pyrenees 

284. 

Dima  river,  Devonian  rocks  along  the  banks  of,  from  Riga  to 
Kircbholm  and  Kokenhitsen,  50. 

, comparative  absence  of  erratic  blocks  iu  the  estuary 

of  the,,  510. 

Diinhof  (Livonia),  gypsum  quarried  at,  51. 

Duration  of  species,  relation  between  this  and  their  wide  exten- 
sion, 216. 

Durocher,  M.  See  M.  Elie  de  Beaumont  on  his  memoir,  526. 
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Dwina,  high  road  to,  north-east  of  Vitegra,  difficulty  of  defining 
the  southern  limits  of  the  ol.l  red  sandstone  at,  49. 

, carboniferous  limestone  extends  beyond,  73. 

; flne  ciifls  of  carboniferous  limestone  on  the  lett  bank 

between  Siiskaya  and  Rakolkskaya,  7b. 

fossils  of  the  white  (carboniferous)  limestone  of  the,  7b. 

’ the  lower  carboniferous  strata  obscured,  77. 

Permian  rocks  exposed  in  ascending  this  river  from 


Archangel,  172-  ......  „OT 

shelly  sea-bottoms  observed  on  the  batiks  of,  42/. 

[ phenomena  of  elevation  of  blocks  on  the  banks  of,  on  the 

breaking  up  of  the  frost,  566,  567. 

( vegetable  deposits  at  the  month  of,  570. 

Dwytenskaya  (canal  of  Marinsk),  carboniferous  limestone  at,  75, 
. , fossils  found  at,  75. 

Dykes  of  crystalline  rock  near  Karakuba,  on  the  Kalmiuss,  91. 
_J 0f  magnetic  ironstone  at  Blagodat,  379. 

Earliest  stages  in  the  series  of  palaeozoic  deposits  best  exhi- 
bited in  Scandinavia,  19*. 

Eastern  flanks  of  the  Ural,  geological  structure  of  the,  437. 
Echini,  spines  of,  at  Kasimof,  in  the  carboniferous  limestone,  b4. 
Echino-encriniles,  account  of,  38. 

Egeberg  (Norway),  metamorphosed  Silurian  rocks  near,  14  . 
Egerton,  Sir  P.  de  G.,  his  aid,  39*.  . . 

Ehrenberg,  M.,  his  remarks  on  Russian  fossil  Infusoria  (see 

vol.  ii.).  . . . . , 

Eichwald,  M.,  his  works  on  the  older  Russian  deposits  (Preface). 
, his  comparison  of  the  red  earth  near  St.  Peters- 
burg with  the  old  red  sandstone,  32*. 

, fossils  found  by  him  in  the  isle  of  Dago,  35. 

his  account  of  Russian  Silurian  trilobites,  37*. 

■ notice  of  his  memoir  on  the  Devonian  fishes  of  the 


neighbourhood  of  Pavlosk,  39. 

. his  account  of  the  structure  of  Mount  Bogdo,  194. 

, his  account  of  plastic  clays  betw’een  Grodno  and 


Kremenetz,  285. 

, his  researches  concerning  tertiary  limestones,  30o 

, his  list  of  Caspian  species  of  shells,  306. 

, his  account  of  the  Bos  Aurochs,  639. 


Eifel,  fish  of  the  old  red  sandstone  found  in  the,  7*. 
Ekaterinburg,  road  across  the  Ural  to,  342,  344. 

, geologv  of  the  environs  of,  360. 

( section  from  this  place  to  Kaltcliedansk,  362. 

, geologv  of  the  district  north  of,  368. 

. ^ structure  of  the  Ural  chain  to  the  south  of,  4wl. 

, gold  mines  near,  476. 

Elasmotherium,  an  extinct  genus  of  large  quadrupeds  peculiar 

to  Russia,  501.  . . .,,, . 

Elephant  and  mastodon,  not  of  the  imocene  period,  304. 
Elevation  of  land  in  the,  Baltie  provinces  ol  Russia, ,32. 

-2 of  the  shelly  deposits  of  the  Dwina  and  Vaga,  331. 

, proofs  of,  observable  in  extensive  coast  hues,  33-. 

of  Russia  after  last  submergence,  date  of,  oo«. 

of  land,  marks  of,  near  the  shores  of  Black  sea,  57». 

■ and  depressions  of  land  with  few  dislocations  m Bus- 


sia  584. 

direction  of,  in  the  mountain  chains  of  Northern 


Europe?  587.  . . . . , e 

Elevatory  process  affecting  the  level  of  the  great  inland  seas  ot 
Southern  Russia,  312. 

Elton  lake,  the  salt  of,  192. 

Emperor  of  all  the  Rnssias  (see  Dedication  to,  and  Preface). 

Emmerich,  M.,  Ids  work  on  trilobites,  4. 

Emmons,  Dr.,  his  Taconic  system  of  America  referred  to,  4 . 
Encriuital  limestone  (crystalline)  occurring  between  two  erup- 
tive ridges,  426. 

marble  at  Svrostan,  near  Miaslt  (Ural),  434. 

Eiicrinltes,  peculiar  allied  forms  in  the  Scandinavian  and  Russian 
Silurian  rocks,  29*. 

Engelmann,  M.,  bis  memoir  on  Olonetz,  23. 

England,  north  of,  comparison  of  Donetz  coal-field  with  that  of, 

122. 


England,  Norwegian  detritus  in,  527. 

English  mining  expressions  used  by  the  Russians,  107. 

E inkale,  or  Yenikale,  tertiary  marine  fossils  found  there,  303. 
Eocene  tertiary  fossils  at  Antipofka  on  the  Volga,  277.  _ 
deposits,  probable  wide  extension  of,  in  Ger- 
many, Poland,  282  ; opinion  modified,  652. 

1 on  the  Dnieper,  283. 

on  the  Lower  Volga,  283. 

of  Russia,  general  account  of,  284. 

near  Simbirsk.  287 ; in  Armenia,  289. 

Equisetaceons  plants,  fossil  remains  of,  in  the  siliceous  grits 
(Jurassic)  of  Moscow,  240. 

Eraol  (South  Ural),  Devonian  rocks  seen  at,  430. 

Eraolski  Gora  (South  Ural),  syenitic  boulders  on  flank  of,  430. 
Eremell.  See  Iremel  (South  Ural). 

Erismatotithus  miulreporites  ( foriformis ) of  Martin.  See  Li- 
thostrotion  florifbrme. 

Erman,  M.,  Ad.,'  his  geological  map  of  Siberia,  6*. 

bis  determination  of  the  position  of  the  Ob- 

dorsk  mountains,  340. 

liis  determination  of  the  rocks  of  Obdorsk,  411. 

Erosion  of  the  surface  of  rocks  in  Norway,  542. 

of  the  upper  cretaceous  rocks  not  observable  in  Russia, 

278. 

Erratic  blocks.  See  Blocks,  erratic. 

Erupted  rocks  of  the  Ural,  some  of  comparatively  modern  date, 
465. 

Eruptive  origin  of  the  magnetic  iron  ore  of  Blagodat,  380. 

— of  the  Irendyk,  453. 

Eruptive  rocks,  near  Christiania  and  Drammen,  13*. 

. in  Sweden,  15  et  seq. 

of  the.  Lapland  Russian  frontier,  23  et  seq. 

of  the  Tinian,  415  ; of  the  Ural,  337  et  seq. 

between  Verch- Uralsk  and  Orsk,  444. 

Escarpments  of  Jurassic  rocks  generally  absent  in  Russia,  229. 

of  Upper  Jurassic  rocks  on  the  Donetz,  250. 

Escars,  explanation  of  origin,  549. 

Esthonia,  bituminous  schist  (lower  Silurian)  in,  -8*. 

, lower  Silurian  rocks  of,  33*. 

Euomphalus  qualleriatus,  characteristic  lower  Silurian  shell, 
37*. 

pcntani/ulatus,  characteristic  carboniferous  shell,  76. 

Enrite  of  the  Irendyk  ridge,  453. 

— on  the  Issetz  near  Smolino,  363. 

European  cqiuvalents  of  the  Russian  Jurassic  rocks,  254. 

Evst,  a tributary  of  the  Diina,  undulations  of  the  strata  near, 
5L 

Excentrie  distribution  of  the  northern  drift,  548. 

Exoyyra  found  in  the  greensand  near  Kumischine,  276. 
Extension  of  species  in  space,  relation  between  this  and  their 
duration  in  time,  216. 

Extent  of  detritus  in  Russia,  507. 

Rai  ls  of  the  Narva,  recession  of,  34. 

False  stratification  in  the  sandstones  beneath  the  steppe  lime- 
stone, 300. 

Faults  seldom  recognizable  in  European  Russia  (passim). 

Fauna  of  the  Silurian  deposits  of  Russia,  36. 

of  the  Devonian  or  old  red  sandstone  series  of  Russia,  62. 

of  the  Russian  carboniferous  system,  132. 

of  the  Permian  system,  205. 

i , tabular  list  of  species  of,  221. 

, recapitulation  of,  228. 

Favosites,  the  relations  of  this  genus  of  corals  to  Ctuetctes,  593. 
Favosites  aliteolaris,  Goldfuss,  description  of  Russian  specimens, 
610. 

Pelro])oUtmM8,Vw&er.  See  C/uetetes  Petropolitams. 

pnlyrnorpha,  Goldfuss,  description  of  Russian  speci- 
mens of,  610. 

Featherstonhangh,  Mr.  G.  Mb,  his  application  of  English  classi- 
fication to  America,  5. 

Features,  characteristic,  which  distinguish  the  Permian  from 
the  carboniferous  rocks,  206. 
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Felkener,  Lieut.,  his  account  of  the  rocks  on  the  east  shore  of 
the  Caspian,  308,312. 

Felspar,  decomposed,  of  Kaltchedausk,  3G6. 

porphyry,  of  a pink  colour,  in  the  lower  conglomerate 

of  the  lionet'/,  coal-field,  93  ; in  the  South  Ural,  444,  453. 
Felspathic  rocks  of  the  lrendyk  ridge,  453. 

associated  with  gold  ore,  477. 

and  gneissic  rocks  of  the  southern  steppes,  91. 

Fenestella,  most  abundant  coral  of  the  Permian  system,  206, 221. 
Feodorofskaya,  on  the  Volga,  J urassic  beds  capped  hy  cretaceous 
rocks  at,  246. 

Per  oxydule  (magnetic  iron),  its  constant  presence  in  igneous 
rocks,  380. 

Ferruginous  sands  with  ironstone  concretions,  with  fossiliferous 
J urassic  rocks,  233. 

with  green  grains,  in  the  Moscow  basin,  236. 

sandstone  of  Tatarova,  fossil  plants  of,  240. 

of  Russia,  probability  that  all  of  them  belong 

to  the  coral  rag  formation,  243. 

and  lignite,  underlying  oolitic  beds  at 

Kamenka  on  the  Donee/,  251. 

Fibrous  iron  ore  of  Ynrasamskoi  in  the  South  Ural,  426. 
Filosofskaya,  in  northern  Russia,  Fusulinse  observed  near,  87. 
Finland,  gulf  of,  the  structure  of  some  of  its  transverse  erup- 
tive islands  described,  24*. 

, section  on  the  shores  of  the  gulf  of,  34. 

, angular  blocks  on  the  banks  of  the  gulf  of,  511. 

, identity  of  erratic  blocks  on  the  Slavenka  with  the 

rocks  of,  512. 

Fischer  de  Waldheim,  M.,  his  work  on  the  environs  of  Moscow 
referred  to,  80. 

, his  Rhopalodon  Manlettii  of  the 

Permian  rocks,  154. 

, his  names  of  Permian  plants,  219, 

and  vol.  ii. 

— , his  researches  concerning  the  Juras- 

sic fossils  of  Russia,  234.  (See  vol.  ii.) 

, his  account  of  the  fossil  quadrupeds 

of  Russia,  501 . 

Fishes,  fossil,  their  remains  not  hitherto  found  in  the  Silurian 
rocks  of  the  continent,  33*. 

(Devonian),  remains  of.  in  marlstone  south  of  St. 

Petersburg,  33,  39* ; at  other  places,  42  et  seij. 

Fishes,  fossil  (Devonian),  M.  Eicliwald’s  memoir  on  this  subject 
commented  on,  39. 

fouud  in  the  gorge  of  the  Priksha,  46. 

, no  other  fossils  found  in  the  sandy 

and  argillaceous  Devonian  rocks  near  Lake  Onega,  48. 

, of  Riga,  52 ; of  Orel,  56. 

, gigantic  species  from  Dorpat,  53. 

■ — , of  Russia,  and  their  relation  to  those 

found  iu  Scotland  in  the  old  red  sandstone,  65  et  seq. 

, remains  of,  fouud  on  the  Vol,  414. 

(Permian),  account  of,  212. 

, not.  rare  in  rocks  of  this  epoch,  218. 

(Jurassic),  from  the  Volga,  240. 

(Tertiary),  described  by  Pallas,  494. 

Fissures,  singular,  seen  iu  some  parts  of  Russia,  571. 

Flags,  calcareous,  on  the  western  flank  of  Mount  Kalu  in  the 
South  Ural,  459. 

, on  the  Vloia,  30*. 

Flagstones  of  Bechefou  the  Kalmiuss  (carboniferous),  95;  and 
shale  of  the  Miuss  (carboniferous),  99. 

, granitic,  near  Kanevsk  and  Miask  (South  Ural), 

423,  435. 

Flexible  schists  (Silurian)  on  the  Ukhta,  414. 

Flexures  and  contortions  in  the  country  of  the  Donetz,,  J3,  103 ; 
on  the  flanks  of  the  Ural,  357,  363,  383  et  seq.,  429  et  seq., 
456  et  seq. 

Flint,  courses  of,  in  the  cretaceous  rocks  of  Uspensk,  26b. 

and  chert  associated  with  Permian  grits  and  shales,  153. 

Floods  occurring  in  Russia  during  the  spring,  their  great  extent 
and  effects,  572. 


Flora,  Permian,  general  remarks  on,  218. 

Foraminifera,  great  abundance  of,  in  the  rocks  of  the  Russian 
carboniferous  series,  135. 

Forbes,  Prof.  Edward,  his  existing  Scottish  analogy  to  the  be- 
ginning of  the  Aralo-Caspiau  formation,  302. 

, his  proofs  that  the  arctic  character  of 

species  does  not  wholly  depend  on  latitude,  552. 

Forbes,  Prof.  James,  his  views  of  the  nature  of  glacier  move- 
ment, 509. 

Forehhannner,  Prof.,  his  analysis  of  metamorphosed  limestone 
at  Djelebeck  (Norway),  14. 

— , his  memoir  on  the  conversion  of  fucoid 

schists  into  gneissosc  rocks,  referred  to,  14*. 

, his  geological  map  of  Denmark,  541. 

, his  opinions  on  the  transport  of  boulders, 

555. 

Forests,  absence  of,  in  Southern  Russia,  564. 

, effects  of  their  destruction  in  Northern  Russia,  578. 

Fossiliferous  beds  (Silurian)  on  the  banks  of  the  river  Is,  North 
Ural,  394. 

(Devonian)  on  the  Serebrianka  and  Tehusso- 

vaya,  384. 

(Carboniferous)  appearance  of  on  the  Issetz,  iu 

Siberia,  363. 


on  the  eastern  flanks  of  the 


Ural,  439. 

(Permian),  at  Sviaslc  and  Kazan,  162. 

, on  the  river  Piana,  1GG. 

(Jurassic)  of  the  Ural,  406. 

(Jurassic)  at  Okscvo,  on  the  Oka,  233. 

Fossils  (Silurian),  general  remarks  on  their  distribution,  36  et 
seq. 

many  species  common  to  Russia  and  other 

parts  of  the  world,  36*,  37*. 

, absence  of,  near  the  Silurian  axis  of  the  lrendyk  chain, 

460. 

(lower  Silurian)  from  many  localities  in  the  governments 

of  St.  Petersburg  and  Esthouia,  26,  27  lo  39. 

in  the  Arctic  Ural,  408. 

(upper  Silurian)  of  Norway,  12*. 

of  Gothland,  18*. 

■ , wide  distribution  of  certain  species  of, 

19. 


— — found  hy  M.  Pander  in  the  Russian 

island  of  Oesel,  35. 

■ found  iu  the  Ural  mountains,  364,  370,  376,  382,  396, 

401 , 402,  456  et  seq. 

found  in  the  Arctic  Ural,  408. 

found  in  the  Tinian  range,  413. 

(Devonian)  of  Marina  and  Poritz  (St.  Petersburg),  32*, 

33,  39*. 

of  Tchudova  south  of  Su  Petersburg,  42. 

• at  Bor,  on  the  Volkof,  43. 

iclithyolites  on  the  banks  of  the  Volkof,  44. 

between  Riga  and  Dorpat,  52. 

gigantic  bones  of  fishes  ( Chelonichthys  As- 

musii ) at  Dorpat,  53. 

•,  general  view  of,  62  et  seq. 

of  the  flanks  of  the  Ural  mountains,  364,  368,  384,  386, 

390,  397. 

of  the  Timan  range,  414. 

(carboniferous)  of  the  limestone  of  the  Priksha,  72. 

, casts  of,  iu  magnesian  limestone  of  this 

period,  73. 

, of  the  Moscow  limestone,  80. 

, of  the  Fusutina  limestone,  76,  85,  86, 98. 

, associated  with  coal  at  Alcxandrofsk,  96. 

. , of  the  limestone  alternating  with  the 

coal  seams  of  Lissitchia  Balka,  110. 

, of  the  Donetz  coal-field, their  importance 

to  the  practical  miner,  122. 

, characteristic  of  the  calcareous  grit  of 

Artinsk.  128. 
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Fossils  (carboniferous),  general  remarks  on  tlie  Russian  series  of, 
132  et  seq. 

( on  the  flanks  of  the  Ural  mountains,  337, 

363, 376, 388,  430,  430,  445,  460. 

. , founil  in  the  Arctic  Ural,  409. 

, found  in  the  Tinian  range,  415. 

found  at  Cossatehi-datchi,  in  the  South 


Ural,  439,  440. 

(Permian),  they  form  a distinct  palaeozoic  group,  139. 

, found  at  Grebeni  and  many  other  spots  on 

the  west  flank  of  the  South  Ural,  148. 

Productus  limestone  at  Meteftamak,  Nijni 


Troitsk,  &c.  (Bielebei),  153. 

, of  reptilian  auiiuals  described  by  M.  Fischer 

de  Waldheim,  154. 

, found  on  the  banks  of  the  Volga,  162. 

, from  the  I’iana  river,  165. 

, from  strata  at  Ust-Vaga  on  the  Dwina,  174. 

, general  absence  of,  in  the  tuface.ous  limestones 

of  the  Volga,  181. 

, of  Cylherina , or  shells  resembling  them,  the 

only  ones  found  in  certain  red  marls,  182. 

-,  probably  form  the  base  of  the  Bogdo  Hills, 

entirely  distinct  from  those  of  the  Triassic 

-,  general  review  of  the  whole  series,  205  et  seq. 
■,  tabular  list  of,  221. 


195. 


beds,  204. 


(Jurassic)  of  the  Middle  Volga,  231. 

of  the  Oka  and  the  Moskwa,  233,  234. 

of  the  Moscow  basin,  236. 

- of  the  ferruginous  sand  and  siliceous  grit  near 


Moscow,  238,  240. 

of  the  deposits  of  Orenburg,  247. 

of  the  deposits  on  the  Donetz,  251. 

of  the  white  limestone  of  Cracow,  on  the 


hanks  of  the  Vistula,  253. 

general  result  of  the  examination  of,  254  et  seq 

- of  Sanrians  from  Simbirsk,  258. 


• (Cretaceous)  of  the  ‘ planer  kalk’  of  Saxony,  262, 

, collection  of,  in  the  Museum  of  Warsaw, 


263. 


of  Poland  and  the  Carpathians,  264. 
of  the  country  of  the  Donetz,  266. 
of  the  banks  of  the  river  Ural,  27 2. 

of  the  Volga,  near  Simbirsk,  273. 

(tertiary  eocene)  in  the  Crinuea,  immediately  above 


taceous  beds,  284. 

near  the  city  of  Kief,  and  at  Butschak 

on  the  Dnieper,  285  ; list  of,  from  Butschak,  286. 

from  Simbirsk,  287  ; from  Antipofka, 


288. 

(tertiary  miocene)  from  Wieliczka  (Poland),  291. 

from  Koronitza  in  Poland,  and  the 

Upper  Vistula,  292. 

from  Podolia,  Volliynia  and  Bessarabia,  294,  295. 

from  Tagaurog  on  the  sea  of  Azof,  296. 

- (upper  tertiary)  of  a brackish  water  Mediterranean,  form 
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the  Aralo-Caspian  or  steppe  limestone,  297-327. 

from  Novo  Tcherkask,  301. 

from  the  Crima;a,30I. 

from  the  cliffs  of  the  Caspian,  306. 

from  the  cliff's  of  the  Aral  sea,  316. 

from  the  basin  of  Bulgar,  324. 

from  the  steppe  of  Astrakhan,  316. 

of  raised  North  Sea  beaches  on 


the 


Dwina,  Ust-Vaga  and  Petchora,  329,  332. 

-,  remains  of  quadrupeds  in  the  North  and 

in  European 


South  Ural,  478,  491,  494,  498  et  seq. 


Russia,  500. 

France,  Silurian  rocks  of,  4 ; Gres  de  Vosges  of,  203 ; Jurassic 
rocks  of,  249,  254  ; cretaceous  system  of,  261. 


Franconia,  Devonian  rocks  of,  3*. 

Frears,  Mr.,  his  researches  in  the  environs  of  Moscow,  81. 

, his  valuable  assistance  in  collecting  the  Jurassic 

fossils  of  Moscow,  235.  (Sec  fossils  named  after  him  by 
us,  vob  ii.) 

Freberga,  (Sweden)  limestone  with  Sphseronltes  at,  18. 
FredericksvSrn,  granitic  rock  of,  resembling  that  of  Cornwall, 
14* 

Freezing  cavern  in  gypseous  hill  at  Illetzkaya-Zastchita,  185. 
Frelofski  (North  Ural),  copper  mine  of,  399. 

Freshwater  tertiary  shells  deposited  in  the  bed  of  an  ancient 
Mediterranean  sea,  297. 

Frost,  disruption  of  rocks,  and  heaps  of  blocks  caused  by,  569. 
Frozen  soil  of  Y akutsk,  1 90. 

Fucoids  in  the  lower  shale  of  Norway,  12. 

, presence  of,  in  the  lower  Silurian  clay  near  St.  Pe- 
tersburg, 26*. 

characterize  the  lowest  Silurian  strata  of  Scandinavia 

and  Russia,  15*,  36. 

in  Devonian  limestone  of  Tchudova,  42. 

Fusulina  limestone,  its  position  in  the  upper  part  of  the  Russian 
carboniferous  series  on  the  Volga,  85. 

occurring  at  Goradofka  (South  Russia),  98. 

found  on  the  Bielaya,  415. 

Fusulince  in  the  upper  carboniferous  strata  (road  to  Archangel), 
76. 

, in  the  upper  carboniferous  strata  at  Velikovo,  85 ; 

on  the  Ussa  and  Volga,  86 ; at  Goradofka,  98. 

found  in  the  Gurmaya  hills  (South  Ural),  451. 

Galahofski,  Colonel,  his  assistance,  378. 

Garbatof,  on  the  Oka,  large  erratic  block  at,  524. 

Garnet  rock  (altered  Silurian  limestone),  Djelebeek,  Norway,  14. 

(altered  Devonian  limestone),  Turyinsk  (North 

Ural),  398. 

between  walls  of  serpentine  (South  Ural),  435. 

Garnets  in  strata  penetrated  by  intrusive  rocks,  433. 

Gascoigne,  a Scottish  miner,  first  explorer  of  the  iron  ore  and 
coal  in  the  country  of  the  Donetz,  107. 

Gasteropoda,  their  rarity  among  Permian  fossils,  209. 

Geinitz,  Dr.,  his  list  of  the  zeehstein  fossils  of  Saxony,  215. 

, his  views  on  the  cretaceous  rocks,  262. 

General  objects  of  the  present  work,  8*. 

Geneva,  freezing  caverns  near,  197. 

Geologists,  one  of  their  great  objects  of  late  years  the  investi- 
gation of  the  older  palaeozoic  rocks,  1. 

Geography,  physical,  of  Central  Russia,  20*  ; of  the  Ural  moun- 
tains, 339. 

Geological  evidence  of  the  modern  distribution  of  auriferous 
alluvia  into  the  Ural,  472. 

Germany  and  Belgium,  older  paheozoic  rocks  of,  3. 

, development  of  the  cretaceous  system  in,  261. 

, greater  resemblance  of  the  Russian  cretaceous  depo- 
sits to  the  series  in  those  countries  than  to  those  of  the 
rest  of  Europe,  279. 

, Northern,  and  Poland,  probable  existence  of  eocene 

tertiaries  in,  283.  (See  also  Appendix  P.) 

Germar  and  Kurtze,  their  list  of  the  fossils  of  the  kupfer- 
scliiefer  of  Mansfeld,  215. 

Girialskaya  (Oreuburg),  sandy  conglomerate  (Permian)  of,  146. 
Glaboka  (Donetz),  wliite  chalk  on  the,  266. 

Glacial  action,  no  appearance  of,  in  the  Ural  mountains,  412, 
522. 

, effects  like  it  may  have  been  produced  by  great 

masses  of  drift,  530. 

theory,  its  utter  inapplicability  to  Russia,  530. 

Glaciers,  their  agency  assumed  by  Agassiz  to  account  for  the 
phamomena  of  far  transported  drift,  508. 

probably  once  existed  in  the  mountains  of  Norway, 

Scandinavia  and  Lapland,  528,  548,  554. 

, how  they  have  contributed  to  form  sea-bottoms,  539. 

, their  former  existence  and  advance  impossible  in 

Sweden  and  Russia,  513. 
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Gleiwitz  (Silesia),  boulders  at,  526.-  {Err.  in  text  Gleinitz.) 
Glen  Roy  (Scotland),  parallel  ridges  of,  568. 

Glinka,  General,  his  assistance,  362. 

Glqplosteus  reticulatus  and  Diplopterut,  iclitkyolites  found  to 
the  south  of  St.  Petersburg,  33,  42,  43. 

Gneiss,  proof  ot  its  existence  in  its  ordinary  condition  (as  an 
altered  rock)  before  the  deposit  of  the  overlying  Silurian 
rocks  of  Sweden,  16. 

and  fclspathic  rocks  of  the  southern  steppes  of  Russia,  91. 

Gneissose  rocks  of  Norway,  11. 

Gobel,  M.,  his  analysis  of  the  Caspian  water,  308. 
Golubinskaya,  cretaceous  sectiou  on  the  Don,  270. 

Gold  alluvia  of  Ncviansk  (North  Ural),  368. 

near  Bisscrsk  (North  Ural),  390. 

not  associated  with  the  copper  on  the  west  flank 

of  the  Ural  inouutains,  474. 

, nature  of,  476. 

at  Soimanofsk  (South  Ural),  487. 

— , limits  of  its  distribution,  479. 

Gold  ores  at  Listvenaya-gora  (South  Ural),  435. 

, period  of  its  introduction  into  the  Ural,  472. 

, usually  in  quartz  veins,  477  et  set/. 

, a large  lump  of,  weighing  78  English  pounds,  found  at 

Zarevo-Alexandrofslt,  489,  490. 

mines  of  Berezovsk  (Ekaterinburg),  476. 

— of  Chrestovodsvisgensk  (west  of  North  Ural),  480. 

of  Peshanka,  near  liogoslofsk  (North  Ural),  482. 

south  of  Miask  (South  Ural),  488. 

Gold  produce  of  Siberia,  Mr.  Murchison’s  discourse  on,  648. 
Goldingen  (Courland),  Devonian  strata  at,  50. 

Goniutite  grits  (carboniferous)  of  the  Tchussovaya,  127. 

found  at  Artinsk,  129. 

Goniatites  in  Domanik  schists  on  the  Ukhta(Dcvonian),414, 645. 
Goradofka,  near  Bacbmuth,  section  through  the  carboniferous 
rocks  from  Karakuba  to,  98. 

Gorbatof  on  the  Oka,  Permian  red  marls,  180;  northern  drift 
and  large  blocks  at,  520. 

Gorbatchofskaya  (Donetz),  sequence  of  carboniferous  rocks  at, 
95. 

Gorge  of  alabaster  (Permian)  at  Kaletzkaya,  through  which  the 
Dwina  runs,  173. 

Gorges  of  carboniferous  and  Devonian  rocks  on  the  banks  of  the 
Tchussovaya,  125,  386,  el  set/. 

rarely  or  never  formed  by  ordinary  rivers,  345. 

Gorodnia,  near  Kolomna,  white  carboniferous  limestone  ob- 
served near  the  post-house  of,  83. 

Goroditche  on  the  Volga,  account  of  the  section  at,  246. 

, bituminous  scldsts  (Jurassic)  of,  245. 

, concretions  of  impure  argillaceous  limestone  (Ju- 
rassic) at,  245. 

Gorodok  (east  of  Perm),  section  of  the  strata  of  the  carboni- 
ferous series  at,  127. 

, fossils  found  in  the  Permian  rocks  at,  143. 

Goryu  (south  of  Grodno),  tertiary  rocks  on  the  banks  of,  285. 
Gosndarev-Buycrak  (Donetz),  gritstones  and  other  rocks  sub- 
ordinate to  the  limestone  at,  105. 

Gothland,  upper  Silurian  rocks  of,  identical  with  those  of  En- 
gland, 18*. 

, contemporaneity  of  the  strata  in  Oesel  and  Dago 

with  those  of,  35*. 

Gourieif,  or  Gurieff,  gypseous  elevations  near,  192. 

Gourtuaya,  or  Gurmaya  Hills  (South  Ural),  carboniferous  lime- 
stone of,  132. 

Permian  beds  from  Verchni 

Ozernaia  to  the,  1 46. 

Crabovaya  (Donetz)  dark-coloured  carboniferous  limestone  and 
flagstones  of,  99. 

Grafskaya  Slavenka  (south  of  Czarskoe-Celo),  fossils  from  the 
quarries  of,  29. 

Granite  piercing  metamorphosed  Pentamerus  limestone  at 
Djelebeck  (Norway),  14. 

Granite  of  newer,  as  well  as  of  azoic  age  in  Norway,  11*.  _ 
and  granitic  gneiss  ancient  date  of,  in  Sweden  17*. 


Granite  steppe,  the  basis  of  the  Donetz  coal-field,  90. 

of  the  Tirnan  range,  413. 

- — — — with  many  minerals  (Ural),  361,  395,  433,  436,  640  et 
seq. 

seen  in  the  descent  from  the  Ural-tau  to  the  Miass 

river,  434. 

, stratified,  opinion  of  Humboldt  on,  435. 

, newer  granites  of  the  Ural,  how'  distinguished  from  the 

older  of  Scandinavia,  361,  395,  442  et  seq. 

of  Ui  near  Uvclsk,  441. 

, greater  abundance  of  in  the  lower  ridges  of  Siberia 

than  in  the  Ural,  443. 

knolls,  resembling  the  ‘cheese-rings’  of  Cornwall,  occur 

at  Stepnaya  (east  of  the  Ural),  443. 

of  the  Kirghis  steppes,  the  eruptive  newest  rock,  444. 

of  the  Carpathians,  its  age,  656. 

Granitic  gneiss  of  Norway,  of  the  most  ancient  (azoic)  date,  11. 

veins  in  the  gucissose  rocks  of  Norway,  11. 

rocks,  M.  voti  Bnch’s  account  of  their  structure  and 

form,  16*. 

rocks  of  Sweden  and  Norway  of  different  epochs,  11, 

13*,  16*. 

steppe  of  Volhvuia  and  Podolia,  height  of  its  western 

extremity,  21. 

rocks  of  Siberia,  recent  eruption  of,  361, 395,  426,  444. 

zone  to  the  east  of  Nijny  Tagilsk,  376. 

— axis  of  the  Timan,  age  of,  416. 

flagstones  near  lvanevsk  and  Miask,  423,  435. 

Granitiforiu  ridges  of  the  Ilmen  Dills  east  of  Miask,  435. 
Granitoid  rocks  of  the  Kalminss  (Don  Cossacks),  91. 

Graptolite  schists  at  Kinnekufle  (Sweden),  15*. 

Graptolites  in  the  lower  Silurian  rocks  of  Russia,  28*. 

Graube,  M.,  his  assistance  in  the  North  Ural,  391. 

Grauxvaekc,  quartzose  and  siliceous,  on  the  Kiga,  432. 

Gravel  aud  alluvia  near  Bissersk,  390.  See  Diluvium. 

containing  elephants’  bones  and  gold  at  various  places  on 

the  east  flank  of  the  Ural  mountains,  478,  482,  487,  491. 

“ Gravstoue,”  afelspathie  greenstone  at  Smoliuo  (Issetz),  363, 

391. 

Grebeni  (Orenburg),  hills  of,  afford  a good  example  of  the  dis- 
locations of  the  Permian  rocks,  183. 

— , fossiliferous  Permian  limestone  at,  147. 

Green,  Dr.,  his  memoir  on  the  Trilobites  of  North  America,  5. 
Green  grains  in  the  bottom  layers  of  ‘ plcta,’  or  lower  Silurian 
limestone,  28*. 

Greensand,  lithological  resemblance  of  some  beds  of  the  Jurassic 
period  in  the  Moscow  basin  to,  236. 

interposed  at  Izium  on  the  Donetz,  between  the 

upper  Jura  beds  aud  the  white  chalk,  251. 

of  the  cretaceous  period  at  Uspcnsk,  on  the  Donetz, 

266. 

Greenstone  injected  into  crystalline  rocks  in  Finland  and  Lap- 
land,  22*. 

dyke  at.  Nijny  Tagilsk  (North  Ural),  370. 

, felspatliie,  of  the  Katchkanar,  with  magnetic  iron. 

392. 

of  Cape  Bamiin-mis  (Timan),  413. 

— — — iu  contact  with  dolomites  at  Satkinsk  (South  Ural), 

429. 

porphyry  of  Gruznushinsk  (South  Ural),  445. 

, hill  of,  at  Prcobrajenski-gora  (Orsk),  446. 

, undulating  cones  of,  in  the  GuberUnski  Hills,  448. 

and  porphyries  of  the  axis  of  the  South  Ural,  454. 

Grenna  (Sweden),  section  of  lower  Silurian  strata  at,  17*. 

Gres  d’ Artinsk,  account  of,  129. 

Gres  de  Carpathes,  age  of,  264. 

Gres  de  Fontainebleau,  resemblance  of  the  Ungulite  grit  to,  27. 
Gres  de  Vosges  a portion  of  the  Permian  group,  203. 

, its  elevation  anterior  to  the  deposit  of  the  arcs 

bigarre,  205. 

Grey  colour  of  the  Russian  Silurian  rocks  contrasted  with  the 
red  colour  of  the  Devonian  series,  25*. 

Gritstones  of  middle  carboniferous  rocks  of  Russia,  97. 
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Gritstones  of  the  northern  carboniferous  districts  of  Russia 
subordinate  to  the  carboniferous  limestone,  105. 

of  Smeof  near  Teliistopol,  161. 

Grits  (carboniferous)  containing  goniatites,  127. 
of  Artiusk,  129. 

containing  whetstones,  found  near  the 

mouth  of  the  Ussa,  411. 

used  for  millstones,  and  carboniferous 

limestones  of  the  Timan  range,  414. 

— — and  conglomerates,  near  Orslt,  446. 

and  conglomerates  (Devonian)  of  Akri-tau  on  the  eastern 

flank  of  the  South  Ural,  460. 

(Permian),  calcareous  and  fossiliferous,  occurring  on  the 

banks  of  the  Ufa,  358. 

(Jurassic),  siliceous  beds  of,  at  Koroshovo  (Moscow),  236. 

of  Moscow,  their  geological  position  among  the 

Jurassic  rocks,  239. 

(tertiary)  of  Kaltehedansk,  366. 

of  Verkhoturie,  395. 

Grobovo  (Ural),  crystalline  limestone  at,  355. 

, road  to  the  east  of,  358. 

Grodno,  tertiary  beds  in  the  neighbourhood  of,  285. 
Gromatucha,  Babka,  tfcc.,  sections  of  lower  Permian  rocks  near 
these  rivers,  1 42. 

Grujefka  or  Grugefka  (Donate),  anthracite  of,  101. 

Grits  (Kovno),  grey  Silurian  limestone  worked  at,  34*. 
Gruskaya  on  the  Yeskino,  coal  at,  96. 

Gruznu'shinsk  (South  Ural),  greenstone  porphyry  of,  445. 
Grypham  di/atata  characterizes  the  Oxfordian  beds  of  Russia, 
232  to  217. 

Guberlinski  Hills,  plutonic  rocks  of,  447 ; sketch  of,  448,  954. 
Guiana,  large  boulders  found  in,  550. 

Gumcschefsk  (Ural),  copper  ores  of,  473. 

Gurmaya  Hills,  or  Gourmaya  (South  Ural),  sketch  of,  450, 654 ; 
carboniferous  limestone  of,  132. 

— , Permian  beds  from  Verclnii-Ozernaia  to  the, 

450. 

Gutbier,  Capt.,  his  account  of  coal-field  and  plants  of  Zwickau, 
199. 

Gypsum  (Devonian)  of  the  central  members  of  the  Devonian 
system  in  the  Valdai  llills,  44. 

1 at  Diiuliof  in  Courland,  and  elsewhere  on 

the  Duna,  51. 

of  the  river  Sinara  (Siberia),  422. 

(Permian)  with  limestone  and  copper  deposits  near 

Perm,  142. 

and  alabaster  near  Sterlitamak,  150. 

, concretionary  masses  of,  with  caverns,  in  the 

valley  of  the  Ik,  156. 

, lofty  cliff's  of,  at  Bannikova,  167. 

of  the  Pincga  and  Tinga,  and  its  relations 

with  the  carboniferous  limestone,  172. 

, splendid  gorge  of,  on  the  Dwina,  173. 

occurring  west  of  the  Timan  range,  412. 

(miocene  tertiary)  overlying  the  tertiary  rocks  on  the 

Dniester  in  Podolia,  295. 

> bed  of  doubtful  age  (probably  Devonian)  at  Bagariatsk 

on  the  east  flank  of  the  Ural,  423. 

Hall,  Mr.  J.,  his  survey  and  paUcozoic  fossils  of  New  York,  4*. 

, Sir  James,  his  application  of  De  Saussnre’s  views  with 

regard  to  striated  and  polished  rocks,  549. 

Hardwick,  General,  his  collection  of  Nepaul  fossils,  257. 
Harmodites  distam.  See  Syrinyopora  distam. 

parallelus  of  Fischer.  See  Syrinyopora  parallels. 

Heights  marked  In  the  Map,  the  authorities  for  and  extent  of 
accuracy  of,  21. 

Helmersen,  Colonel,  obligations  of  the  authors  to.  (See  Preface.) 
, his  observations  with  regard  to  the  eleva- 
tion of  the  lower  Silurian  clay,  31. 

, bis  account  of  inflammable  bituminous 

schist  alternating  with  fossiliferous  Silurian  limestones  on 
the  river  Jemmbacli,  34. 


Helmersen,  Colonel,  his  geological  map,  Preface,  245,  655. 

, his  view  of  the  igneous  origin  of  the  mag- 
netic iron  ore  of  Nijny  Tagilsk  and  Blagodat,  371,  379. 

, his  account  of  the  Ust  Urt,  Aral,  &c.,  325, 

652. 

, his  illustrations  of  metamorphic  action  in 

the  Ural,  402. 

, his  discovery  of  palaeozoic  fossils  east  of 

Troitsk,  442. 

and  M.  Hofmann,  their  work  on  the  South 

Ural  referred  to,  445.  (See  Preface.) 

Ilenslow,  Prof.,  his  memoir  on  the  Isle  of  Anglesea,  398. 

Herbivorous  cetacean,  remains  of,  found  at  Taman,  302. 

Herodotus,  his  account  of  the  Borysthcncs  (Dnieper)  compared 
with  the  present  condition  of  that  river,  573. 

, his  account  of  the  state  of  the  Black  Sea  in  his 

time,  574. 

Herscliel,  Sir  John,  his  suggestion  with  regard  to  the  cause  of 
ice  in  certain  eaves,  1 87. 

Hesse  Cassel,  division  of  the  Bunter  Sandstein  into  two  bands 
in,  202. 

Heulamlite  and  stilbite,  these  minerals  present  in  the  basaltic 
rock  of  Tchaitzin-mis  (Timan  range),  415. 

Hiatus  that  exists  iu  Russia  between  the  palseozoic  and  the 
Jurassic  deposits,  256, 

Hills,  of  carboniferous  limestone  of  a singular  subconical  shape, 
on  the  left  hank  of  the  Bielaya  near  Sterlitamak,  130. 

Himalaya  Chain,  fossils  of,  compared  with  those  of  the  Jurassic 
rocks  of  Russia,  256. 

Hindoo  Kush,  this  range  formed  the  borders  of  a vast  ancient 
Caspian,  298. 

Hindostan,  imperfect  state  of  our  knowledge  of  the  palseozoic 
rocks  in,  6*. 

Ilisinger,  M.,  accuracy  of  his  descriptions,  16*. 

, his  correct  description  of  the  Oland  and  Gothland 

beds,  19. 

, Uis  description  of  a Gothland  coral  now  called 

Tryplasma,  613. 

Hitchcock,  Prof.,  his  report  on  the  geology  of  Massachussets,  5. 

Ilochland,  porphyritic  island  of,  its  production,  24*. 

Hofmann,  Prof.,  his  description  of  the  Isle  of  Ilochland  referred 
to,  24*. 

• , Uis  identification  of  the  beds  near  Kief  with 

older  tertiary  deposits,  285. 

and  M.  Helmersen,  their  work  on  the  South 

Ural  referred  to,  445. 

, his  view  of  the  dissemination  of  gold  in  rocks, 

483. 

Hollaberg  (Sweden),  alum-slate  seen  at,  15. 

Holoptychins,  remains  of,  at  Kipet,  58. 

Hombe'rg,  Mount  (Gothland),  fossils  found  at,  18*. 

Hommaire  de  Hell,  M.,  his  account  of  the  salt  in  the  southern 
steppes  of  the  Black  and  Caspian  Seas,  197. 

, his  investigations  concerning  the  ter- 
tiary oolites  of  Kichenef  in  Bessarabia,  295. 

, his  theory  of  the  saltness  of  the  Caspian 

considered,  308. 

— , his  observations  on  the  level  of  the  Cas- 
pian, 321. 

Hopkins,  Mr.  \V.,  his  views  concerning  lines  of  disturbance  ap- 
plied on  the  great  scale  to  the  northern  frontier  of  Russia, 
24. 

, his  calculations  concerning  the  force  of  waves  of 

translation  as  a transporting  power,  533. 

Horizontal  position  of  the  palmozoie  rocks  of  Russia,  25. 

Silurian  beds  on  the  banks  of  the  Is,  an  exception  in 

the  Ural  mountains,  394. 

llorizontaHty  of  most  of  the  rocks  ill  European  Russia,  583. 

Hornblende  interlaminated  with  limestone  near  Zlataust,  433. 

Honibleudic  rocks,  presence  of,  in  the  axis  of  the  Ural  on  the 
Serebrianka,  382. 

Ilumbleton  llill,  near  Sunderland,  a Product  us  common  in  the 
magnesian  limestone  there,  found  also  in  Russia,  165. 
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Humboldt,  Baron  Alexander  von,  (see  Preface,)  his  estimate  of 
the  height  of  Mount  Bogdo,  195. 

1 his  determination  of  the  prin- 
cipal forms  of  the  Ural  Mountains,  338. 

1 his  remarks  on  the  difficulty 

of  determining  the  western  commencement  of  the  Ural, 
354. 

, his  conclusions  with  regard  to 

gneiss  and  stratified  granite,  435. 

, his  opinion  of  the  age  of  the 

auriferous  alluvia  of  the  Ural,  472. 

, his  opinion  that  diamonds 

would  he  found  in  the  Ural  confirmed,  481. 

> his  views  of  the  rise  of  the  Ural 

and  Altai  Mountains,  497. 

, his  views  on  the  ancient 

course  of  the  Oxus,  577,  652. 

Hunneberg  (Sweden),  alum-slate  seen  at,  15. 
lluot,  M.,  his  division  of  the  tertiary  rocks  in  the  Crimtea,  302. 
Hypothesis  of  the  cause  of  the  inversion  of  strata  in  the  Ural, 
463.  (Sec  also  Appendix,  646.) 

to  explain  the  arrangement  of  the  Scandinavian 

blocks,  528. 

Hyshifiol  (Sweden),  Silurian  fossils  from,  18*. 

Ice-caves,  cause  of  the  cold  in,  187,  197. 

Ice,  effect  of,  as  a means  of  transport  in  modern  times,  564, 565. 

. in  forming  ridges  of  gravel  on  the  banks  of  lakes 

in  Russia,  569. 

Icebergs,  agency  of,  in  depositing  drift  and  transporting  erratic 
blocks,  509,  521. 

considered  with  reference  to  their  power  in  transport- 
ing drift,  528. 

of  the  Pacific  referred  to,  529. 

, their  effect  in  grating  and  scratching  the  rocks  over 

which  they  are  forced,  533. 

, great  probability  of  their  ancient  existence  in  Scandi- 
navia and  Lapland,  537. 

, effect  of,  floating  from  Scandinavia,  554. 

Ice-floe,  illustration  of  the  melting  of  an  ancient,  547. 
Ichthyoliles  of  Russian  Devonian  strata,  new  and  remarkable 
genera  of,  33. 

■ . note  concerning  M. 

Agassiz’s  researches  and  M.  Eichwald’s  memoir  on  this  sub- 
ject, 39*. 

of  the  lower  beds  of 

the  Volkof  differ  from  those  in  the  upper  strata  of  the 
A'aldai  Hills  on  the  Priutchka  (Priksha),  44. 

on  the  eastern  banks  of 

Lake  Onega  near  the  mouth  of  the  Andoma,  48. 

in  Livonia,  51. 

on  the  Vol  (Timan), 

414. 

associated  with  Devo- 
nian Mollusca,  30*,  43,  60,  63. 

, their  value  in  distin- 
guishing those  beds  from  the  underlying  ones,  64. 

, comparative  scarcity  in  Russian  carboniferous 

strata,  133. 

Ichthyosaurus,  fragments  of,  found  in  the  Jurassic  strata  of 
Simbirsk,  258. 

Identity  of  the  Devonian  fossil  fishes  of  Russia  with  those  of 
the  old  red  of  Scotland,  66. 

Igneous  eruptions  around  the  Donetz  coal-field,  92. 

—  disturbances,  effect  of  on  the  former  bottoms  of  the 

Caspian,  324. 

rocks  of  the  Ural  mountains,  337  to  470. 

and  palamzoic  rocks  of  the  Issetz,  363. 

— rocks,  peculiar  appearance  of  in  the  Katchkanar,  392. 

origin  of  the  granitiform  rocks  of  the  Ilmen  Hills,  436. 

rocks  of  the  Guberlinski  Hills,  outline  of  447. 

and  metamorphic  rocks  of  the  axis  of  the  South  Ural 

described,  454. 


Ijema  or  Ishma,  Jurassic  shales  surmounting  carboniferous 
rocks  at,  415,  417. 

Ik,  concretionary  masses  of  gypsum  (Permian)  with  caverns  in 
the  valley  watered  by  this  river,  156. 

Ilek  (Orenburg),  fossil  if erous  siliceous  grit  of  the  Jurassic 
period  on  tire,  247. 

Ilctsk  (Arctic  Ural),  encrinital  limestone  on  the,  408. 

— — , thick  beds  of  carboniferous  limestone  on  the,  409. 

Uink  (Tehussovaya),  carboniferous  limestone  fossils  at,  386. 
Illmius perovaHs  of  the  Silurian  system  identical  with  I.  cras- 
sicauda,  12. 

Illetzkaya-Zastehita  (Orenburg),  mass  of  rock  salt  and  gypsum 
of  the  Permian  age  at,  145,  183,  184. 

, freezing  cavern  at,  186. 

■ > fossiliferous  siliceous  beds  of  the  Jurassic 

period  near,  247. 

Ilmen,  Lake,  the  beds  near,  chiefly  Devonian,  41. 

, cliffs  of,  near  Korostino,  contain  Devonian  fossils, 
44. 

, great  thickness  of  the  inferior  strata  developed  to 

the  south  of,  45. 

Ilmen  Hills  (Minsk),  extension  of  crystalline  rocks  to,  433. 

, granitiform  ridges  of,  435. 

Indersk,  Lake,  Jurassic  rocks  of,  193. 

, Mount,  an  isolated  hill  of  red  sand,  marl,  and  lime- 
stone in  the  southern  steppes,  192. 

, ice-caves  said  to  exist  there,  1.90. 

India,  analogy  between  the  cotton  soil  of,  and  the  Russian 
tchornozem,  563. 

Indiga  river,  traverses  the  carboniferous  limestone  of  the  Ti- 
man range,  415. 

Inferior  oolite,  absence  of,  between  Prussia  and  Asia,  256. 
Infusoria,  remains  of,  in  the  Jurassic  grits  of  Moscow,  241. 
Iukino,  on  the  Oka,  section  of  Jurassic  rocks  near,  233. 

, ironsand  beds  of,  belong  to  the  Moscow  Jurassic  series, 

242. 

Inocerarnus  grits  ( Avicnla  v.  Buell,  hodie)  characteristic  of  the 
Jurassic  period  in  many  parts  of  Russia,  237,  245. 
Intrusive  rocks  near  Christiania,  13*. 

in  Sweden,  15  et  seq. 

along  the  North  of  Russia,  22*. 

of  llochlaml  in  the  Clulf  of  Finland,  24*. 

throughout  the  Ural  mountains,  337  to  470. 

— of  the  North  Ural,  all  on  the  same  line  of  erup- 
tion, 380  et  seq. 

Inversion  of  strata  on  the  west  flank  of  the  North  Ural,  386. 

on  the  east  flank  of  tile  South  Ural,  424. 

at  several  places  west  of  Zlataust,  430,  433, 

456. 

->  general  view  of,  in  the  Ural,  Alps,  Ac.,  463. 

in  North  Wales,  470. 

Ireland,  examples  of  striated  rocks  and  drift  in,  549. 

Iremel  or  Ereinel  (highest  peak  of  South  Ural),  the  geology  of, 
according  to  Col.  llelmersen  and  others,  421,  456. 

Irendyk  (ridge  ot  the  South  Ural),  M.  Rose’s  account  of  one  of 
its  broken  prolongations,  447. 

ridge,  account  of  a section  across,  450. 

, peaks  of  ibis  mountain  ridge,  view  of,  453,  654. 

Iron,  concretions  of  argillaceous  ore  of,  at  the  mines  of  Lissit- 
cliia-Halka,  109. 

, the  best  ores  of,  obtained  from  the  Ural,  110, 

worked  on  the  cliffs  of  theUnjafrom  the  Jurassic  roeks,234. 

sands,  containing  Oxfordian  fossils,  on  the  banks  of  the 

Oka,  242. 

, flourishing  works  of,  near  the  eruptive  rocks  of  Niini 

Serginsk  (Ural),  356, 

, magnetic  ores  of,  found  at  Nijny-Tagilsk  (North  Ural)  370 

, ores  of,  found  at  Bakaiski  (South  Ural),  429. 

-,  chromate  of,  found  in  the  South  Ural,  438. 

Is,  river  (North  Ural),  Silurian  fossils  (Penlamerus  near  to  P 
Kniyhtii)  found  on  the  banks  of,  394. 

Isabelnoi,  fort  of,  on  the  llek,  osseous  remains,  probably  Saurian, 
found  in  a siliceous  Jurassic  grit  at,  247. 


680 


INDEX. 


r shma  or  Ijema  (Tinian),  Jurassic  shales  surmounting  carboni- 
ferous rocks  on  the,  415,  417.  . 

Isliora  (St.  Petersburg),  Ungulitc  grit  (Silurian)  at, -7  . 

, fine  white  (Silurian)  sanil  ot.  -7  . 

Devonian  beds  on  the,  32*.  . 

Isolated  patches,  the  character  of  the  secondary  rocks  of  Russia, 
229. 

Issetz  river  (east  of  Ekaterinburg),  section  and  sketch  of,  362. 

1 , fossil  mammalian  bones  found  iu  the  tributaries 

of,  494. 

Istok  (Siberia),  Silurian  rocks  on  the  banks  of  the,  364. 

Isvorin  (Donetz),  sequence  of  carboniferous  rocks  at,  103. 

Isvosk  on  the  Volkof,  superposition  of  Lower  Silurian  limestone 
to  bituminous  schist,  29*. 

Itaeolwuite,  presence  of,  at  Verchny  Barantcliinsk  (North  Ural), 
381. 

, schist  resembling  this  rock,  probable  matrix  of  the 

diamonds  in  the  Ural,  481 . 

Itslialki,  fossiliferous  Permian  limestones  at,  165,  166. 

Ivanitzki,  Capt.,  his  memoirs  on  and  geological  map  of  the 
country  of  the  Donetz,  92,  99,  102,  104,  115. 

Ivanofka  (Donetz),  carboniferous  limestone  of,  99. 

Ivanofsk  (Orel),  sandy  beds  containing  fishes  found  there,  •>/. 

Izium  on  the  Donetz,  Jurassic  rocks  discovered  by  Major 
Bliide  near,  249.  . 

, important  Jurassic  and  cretaceous  section  at,  232. 

, section  showing  cretaceous  series  at,  267. 


Jabrim  (Yabrim)  near  Biclef,  Devonian  rocks  andfossils  of,  58. 
Jasikoff,  M.  (Yasikoff),  his  collection  of  the  cretaceous  fossils  of 
and  sections  near  Simbirsk,  273. 

, his  list  of  eocene  tertiary  fossils  near  Simbirsk,  287. 
, his  account  of  the  ancient  northern  extension  of 


the  Caspian,  324. 

Jasper,  schists  converted  into,  445,  454. 

Jaspers  on  the  east  flank  of  the  South  Ural,  438. 

at  Preobrajeiiski-gora,  Orsk,  446. 

Jeivc  (Yeive),  thickness  of  the  ‘ plela’  limestone  at,  33*. 
Jelatma  or  Velatma,  white  (carboniferous)  limestone  of  Ivasiiuof 


extends  to,  84. 

t sections  of  Jurassic  rocks  on  the  Oka  near,  233. 

, ironsaud  of  Unja  near  this  place  belong  to  the  age  of 

the  siliceous  (Jurassic)  grits  near  Moscow,  242. 

heds  at  this  place  the  lowest  of  the  Jurassic  series  in 

Russia,  255. 

erratic  blocks  extend  to,  519. 


Jeleniena,  near  Lichvin,  bands  of  coal  at,  77. 

Jeleznoe  (Gelesmia  /'>.),  coal  mines  of,  105. 

Jendovistie  (Yendovistie),  on  the  Vcduga,  strata  containing  De- 
vonian fossils  at,  61.  , 

Jevitze,  south  of  Warsaw,  Jurassic  sandstones  of,  242. 

Jezem  (Yezem),  Tinian,  Silurian  rocks  at,  408. 

Jointed  structure  of  lower-Siluriau  rocks  of  Estlionta,  33  . 

of  the  granitiformmassesof  the  Ilmen  hills, 435. 

Jomavoi  Kamen,  fossiliferous  siliceous  grit  in  the  ridge  of,  247. 
Junction  of  Azoic  and  Silurian,  16  et  set/- 

of  Silurian  and  Devonian,  13,  30*  ef  sey. 

of  Devonian  and  carboniferous,  46,48,  128,  387,  4bO. 

of  carboniferous  and  Permian,  146, 150, 159,  172, 1/4. 

anrl  Tnrnssir  2v5i». 


of  Jurassic  and  cretaceous,  246,  252,  20/ . 

of  cretaceous  and  tertiary,  275,  276,  &c. 

of  mioceiie  with  freshwater,  296,  502. 

-with  Aralo-Caspian,  296  to  326. 

of  Permian  with  Pleistocene,  328. 

of  mica  schist  with  granite  at  Syrostan,  434. 

Jurassic  shale  reposing  conformably  on  the  red  marls  at  Ivrasnoe 
Pnjeui,  near  Pies,  on  the  Volga,  179. 

Jurassic  or  oolitic  series  of  Russia,  its  extent,  8. 

Jurassic  rocks,  Russian,  covering  red  marls  on  the  banks  of  the 
Volga,  178. 

, succeed  the  carboniferous  limestone  at 

Moscow  and  Jelatma  (Y'elatma),  81,  84,  235. 


Jurassic  rocks,  Russian,  general  account  of,  229  et  seq. 

, uniformity  of  character  in  different  parts 

of  Russia,  230. 

, description  of,  hv  Count  von  Reyserhng, 

in  the  Petchora  country,  230. 

, account  of  the  basin  of  the  middle  v olga, 

231. 

, account  of  the  basin  of  the  Oka,  233. 

, in  the  neighbourhood  of  Moscow, 


, section  at  Sparrow  Hill,  Moscow,  237. 

, fossils  of,  from  Korosliovo  (Moscow), 

results  of  their  examination,  238. 

, ferruginous  sand  and  grit  of,  238. 

, great  basin  of,  on  the  Lower  Volga,  243. 

, limits  and  lithological  character  of,  in 

the  basin  of  the  Lower  Volga,  241. 

. , Inoceramus  {dvicula,  hodie)  limestone 

of,  at  Simbirsk,  245.  (See  Table  in  Plate  Vi.) 
, section  of,  at  Goroditche  on  the  Volga, 


, black  shale  of,  near  Sysran,  246. 

, eastern  tract  of.  247. 

, fossils  of,  from  Orenburg,  identified  by 

M.  von  Buch,  247. 

, south  of  Orenburg,  248. 

, upper  group  of,  in  Southern  Russia, 

248. 

, upper  limestones  of,  at  Sviatagora  on 

the  Donetz,  250. 

, of  Kamenka  on  the  Donetz,  2o0. 

, of  Izium  on  the  Donetz,  251. 

, European  equivalents  of,  253. 

, general  conclusions  concerning,  253  et 


seq. 

from  India,  257. 


their  fossils  compared  with  specimens 
on  the  eastern  flank  of  the  arctic  Ural, 


406. 

, between  the  arctic  Ural  and  the  Timan 

range,  417. 

, the  tchornozem  or  black  earth  in  part 

derived  from  the  destruction  of  the  black  shale  of  this  se- 


ries, 562, 

— — .- , general  account  of  the  condition  of  this 

group  in  Russia,  582. 

Juriavetz  (Y'uriavetz),  superposition  of  Jurassic  beds  on  the 
older  rocks  at,  232. 

, erratic  blocks  of  quartz  rock  found  at,  520. 


Kadinskot,  east  of  Ekaterinburg,  Devonian  limestone  at,  363. 

Kahorl  (Prussia),  large  boulders  found  at,  523. 

Kakva  (North  Ural),  palaeozoic  deposits  on  the,  396. 

, metamorphic  rocks  observed  in  the  descent  of  the  river, 

400. 

, upper  Silurian  ami  Devonian  fossils  from,  613. 

Kalapi-pohst,  soutli  of  St.  Petersburg,  Devonian  limestones  in 
ancient  quarries  near,  42. 

Kaletzkava,  on  the  Dwina,  cliffs  of  (Permian)  gypsum  at,  173. 

Kalitva  (Don),  sections  showing  cretaceous  rocks  on  the  banks 
of  the,  270. 

Kaimiuss  and  Voltebia,  stratified  crystalline  rocks  of  the,  91. 

, result  of  examining  sections  on  the  bank  of,  92. 

, ascending  scries  of  carboniferous  rocks  at,  95. 

, Inn  little  coal  exists  in  the  carboniferous  strata  to  the 

south-east  of,  117. 

Kalmucks,  steppe  of  the,  composed  of  sands,  319. 

Kalie.o,  east  of  Perm,  beds  of  coal  near,  126. 

Kaltehedansk,  east  of  Ekaterinburg,  tertiary  millstone  of,  366. 

, account  of  section  from  Ekaterinburg  to,  362. 

Kalu,  palaeozoic  limestone  of  doubtful  age  on  the  western  slope 
of  the  South  Ural,  459. 

Kaluga  and  Tula,  lower  (carboniferous)  limestone  of,  79. 
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Kama,  section  of  Permian  strata  near  the  mouth  of  the,  156. 
Kamarinof  (Ardatof),  Jurassic  beds  seen  at  the  village  of,  244. 
Kamenetz,  on  the  Dniester,  Silurian  formation  of,  38*. 
Kamcnibor  (Petrozavodsk),  block  ridges  on  the  hill  of,  567. 
Kamenka  on  the  Donetz,  Jurassic  rocks  of,  250. 
lvamenko,  sources  of  the  fossiliferous  J urassic  siliceous  grits  of 
the,  247. 

Kamensk  (Siberia),  a new  genus  of  corals  from,  622. 

, zavod  of,  365. 

Kamenskaya  (Donetz),  white  chalk  at,  266. 

Kamischine  (Volga),  tertiary  fossils  found  at,  275. 

“ > section  of  tertiary'  and  cretaceous  rocks  at,  276. 

Kamiusch  Burun  (Crimaja),  cliffs  of,  referred  to  the  Aralo-Cas- 
pian  series,  301. 

;>  ',e<k  of,  belong  to  the  steppe  limestone,  303. 
hanevsk  (Ural),  granitic  flagstones  near,  423. 

Kauin-nos,  argillaceous  and  micaceous  schists  of  the  peninsula 
of,  413. 

Kara-Edir-tan  and  Djabvk  Karagai,  a low  granitic  chain  east  of 
ami  parallel  to  the  Ural,  444. 

Karagaisk  (Ural)  granite  and  syeuite,  443. 

Karakuba,  the  southern  limit  of  the  carboniferous  region  of 
the  Donetz,  89. 

- , dykes  of  crystalline  rock  at  many  places  to  the  south 

of,  91. 

” ■ lb e red  beds  of,  form  the  base  of  the  carboniferous 

series,  94. 

Karan  and  Laaspc  (north  of  Mariopol),  red  porphyry  near,  92. 
Kargala  (Orenburg),  association  of  fossil  vegetable  remains  (Per- 
mian) with  copper  ore  at  the  mines  of,  154. 

. sauroid  remains  from,  belonging  to  Thecodont  sau- 

rians,  155. 

— , siliceous  beds  at,  containing  Jurassic  fossils,  247. 

Kargalinsk,  copper  mines  of,  148. 

river,  one  of  the  limits  of  the  carboniferous  region 

of  the  Donetz,  89. 

Kargapol,  the  carboniferous  limestone  exposed  in  flat  tracts 
near,  73. 

Karlinski  (Orenburg),  sauroid  remains  discovered  at,  154. 
Karpinski,  Capt.,  his  account  of  the  rocks  on  the  Tchussovaya, 
359;  his  geological  map  around  Ilogoslofsk,  396. 

Kashirov,  on  the  Oka,  remarkable  section  of  the  white  lime- 
stone of  the  carboniferous  series  at,  82. 

—  > fossils  of  the  carboniferous  white  limestone  at,  82. 

Kashpoor,  on  the  Volga,  Jurassic  bituminous  schists  of,  245. 
, black  Jurassic  shale  of,  246. 

— — - , range  of  the  chalk  to,  274. 

Kasimof,  ancient  Tartar  town,  outcrop  of  limestone  at,  84. 

, extension  of  the  central  member  of  the  carboniferous 

limestone  beyond,  83. 

Kaslinsk  (Ural),  zavod  of,  424. 

Katchkanar,  a remarkable  peak  of  the  North  Ural,  and  sketch 
of,  391. 

—  , magnetic  iron  ore  and  platinum  alluvia  of  the,  393. 

Katchu-kova  (South  Ural),  fossiliferous  Silurian  limestones  of, 

457. 

Kaup,  M.,  his  work  on  fossil  mammalia,  282. 

Kazan,  Permian  rocks  exhibited  at,  156. 

, account  of  the  geology  of  the  district  between  this  place 

and  Perm,  160. 

, description  of  the  rocks  (Permian)  around  the  city  of, 

161. 

, white  Permian  limestone  on  the  Volga  near  the  city 

of,  162. 

, interesting  section  of  Permian  rooks  near,  164. 

Kazatehi-  or  Cossatcbi-datchi,  account  of,  438  ct  xeq. 

Keilhau,  M.,  his  investigations  in  Scandinavian  geology,  10*,  12*. 

, his  observations  on  Pholades,  542. 

Kelloways  rock,  fossils  of  this  bed  found  in  the  cliffs  on  the 
banks  of  the  Oka,  234. 

, how  represented  in  the  Russian  series,  255. 

Kerist  river  (St.  Petersburg),  lower  members  of  Devonian  sy- 
stem visible  in  its  water-course,  42. 


Kerza,  on  the  Volga,  white  chalk  seen  at,  274. 

Kertch  limestones  referred  to  the  Araio-Caspian  series,  301. 
Keyserling,  Count  von  (see  Preface,  passim),  his  discovery  of 
fossils  in  the  Devonian  beds  near  St.  Petersburg,  32*. 

1 his  expedition  to  the  Petchora  country, 


. Ns  account  of  the  Jurassic  deposits  in 
arctic  Russia,  230. 

" ■»  liis  views  concerning  the  raised  sea  bottoms 

of  the  Petchora,  332. 

, his  description  of  the  arctic  Ural,  406. 

" Timan  range,  412. 

- Ins  investigation  of  the  Kirghis  Steppe  and 

Mount  Bogdo,  422. 

Khanikoff,  M.,  his  opinion  concerning  the  true  level  of  the  sea 
of  Aral,  326. 

> his  statement  with  regard  to  the  deflection  of 

the  stream  of  the  Tanghi-Daria,  577. 

Khanikoff,  M.  J.,  Iris  important  geographical  assistance  to  the 
authors,  661. 

Kharkof,  importance  of  that  city  in  influencing  the  future 
working  of  the  coal-seams  of  Petrofskaya,  &c.,  116. 

> exhibition  of  peculiar  cretaceous  rocks  at,  267. 

Khivah,  the  ancient  Caspian  extended  over  the  district  around 
it,  297. 

, the  steppe  limestone  extends  to  this  district,  309. 

-,  the  district  watered  artificially  by  the  river  Oxus,  578. 

Iihvalinsk,  on  the  Volga,  Jurassic  shale  at,  245. 

> J massic  shales  capped  by  cretaceous  rocks  at,  246. 

Kianda  river  between  Onega  and  Archangel,  presence  of  old 
red  sandstone  at,  49. 

Kichenef  in  Bessarabia,  miocene  tertiaries  at,  296. 

Kidash  (Ilielebei),  Permian  strata  on  the  banks  of  the,  152. 

— > series  of  Permian  rocks  near,  154. 

Kidysli,  east  of  the  Ural,  palatozoic  limestones  of,  443. 

Kief,  extension  of  eocene  tertiary  beds  to,  283. 

— — , supposed  tertiary  beds  at,  285. 

Kielce  in  Poland,  Devonian  limestones  at,  39. 

» Jurassic  sandstones  between  it  and  Warsaw' 

O \ 1 


■ , tertiary  deposits  near,  283. 

, palaeozoic  rocks  not  covered  with  northern 

boulders  at,  526. 

Kiesel-tlion  of  Kharkof,  268. 

Kiga  (west  of  the  Ural),  grits  on  the,  431. 

Ki-Ostrof,  in  the  Bay  of  Onega,  crystalline  rocks,  22. 

. resemblance  of  this  island  to  the  “skars”  of  Sweden, 

518. 

Kind  (Samara),  copper  ores  anciently  extracted  from  the,  168. 
Kineshma,  on  the  Volga,  succession  of  Jurassic  rocks  between 
this  place  and  Pies,  233. 

King,  Mr.,  on  the  fossils  of  the  magnesian  limestone,  206,  224. 
Kinish,  or  Kumuish  (Tcluissovaya),  Devonian  rocks  at,  387. 

K innekullc  (S  wedon ),  relations  of  the  crystalline  rocks  and  Silu- 
rian strata  at,  15. 

Kinofsk  (Tchussovaya),  contact  of  Devonian  with  carboniferous 
rocks  at,  125. 

Kinovski  zavod  (Tchussovaya),  Devonian  limestones  at,  385. 
Kipet,  near  Bielef,  calcareous  flagstones  (Devonian)  charged 
with  fishes  at,  58. 

Kirchholm  (Livonia),  Devonian  strata  at  the  castle  of,  50,  5] 
Kirghis  frontier,  geology  of,  by  Col.  Helmersen,  444. 

, steppe  of,  south  of  Orenburg  (Permian  strata),  183. 

> east  of  the  Ural,  each  ridge  in  it  a immature  of 

those  mountains,  443. 

KirS355  anSk’  CaSt  °f  Ko“sur’  grits  anJ  conglomerates  east  of, 

Kirilof,  carboniferous  limestone  extends  near  to,  74 
section  across  the  calcareous  zone  of  Permian  rocks  at 

I/O. 

Kishtymsk  (South  Ural),  zavod  of,  424. 

Kislavodsk  (Caucasus),  mineral  springs  and  characteristic  Neo- 
comian  fossils  found  at,  260. 
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Kizilsk  (South  Ural),  carboniferous  limestone  between  Syr- 
tinsltava  and  this  place,  445. 

Kleinc  Pnngarn  (Esthonia),  beds  overlying  the  “pleta  (Silu- 
rian) limestone  at,  34*. 

Kleno&k,  gooil  view  of  the  Ural  mountains  from,  355. 

Klevlina,  hetween  Bugnlma  and  Samara,  Permian  fAnyultz,  157. 

Klin  (Moscow),  fossils  of  Jurassic  siliceous  grit  of,  240. 

Klinofskaya  flora,  W.  of  Ural,  upper  carboniferous  beds  at, 355. 

Kloden,  M.,  his  work  on  the  fossils  of  the  March  of  Branden- 
burg referred  to,  544. 

Klutcliefski  near  Bielebei,  association  of  fossil  vegetable  re- 
mains with  copper  ore  at,  154. 

, discovery  of  sauroid  remains  in  the  Permian  con- 
glomerate at  the  mine  of,  155. 

Kniaspavlova,  near  Itshalki,  fossiliferous  (Permian)  beds  of  gyp- 
sum and  limestone  of,  167. 

Kokenhusen  (Livonia),  vertical  Devonian  beds  containing  ich- 
thyolites,  in  the  neighbourhood  of  the  castle  of,  51. 

Koksharof,  Lieut.,  his  travels  with  the  authors  ( Preface  and 
passim),  his  list  of  minerals  of  the  Ural  mountains,  640. 
See  Pectcn  Kokc/iaroji.  (vol.  ii.),682. 

Kolomna,  white  and  magnesian  (carboniferous)  limestone  at,  fed. 

, position  of  the  white  carboniferous  limestone  of  this 

place  in  the  general  sequence,  83. 

- fossil  localities  between  Jelatma  and  this  place,  234. 
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Kursk,  cretaceous  section  at,  26. 

Kurtze  and  Germar,  MM.,  their  list  of  the  fossils  of  the  kupfer- 
schiefer  of  Mansfeld,  215. 

Kushvinsk  (North  Ural),  eruptive  rocks  and  magnetic  iron  near, 
380. 

.,  sedimentary  strata  of,  380. 
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— , sketch  of  the  geological  structure  of  the  environs 


Kusoinenskaya,  on  the  Pinega,  gypsum  (Permian)  at,  172. 
Kussinsk,  near  Zlataust,  limestone  of,  probably  upper  Silurian, 
428. 

•,  zavod  of,  432. 


Kotomuiskaya,  near  Moscow,  Jurassic  fossils  found  at,  234 

Kolp  river,  the  carboniferous  limestone  exposed  on  the  banks 
of  73 

Kongur,  millstone  grit  (carboniferous)  to  the  east  of,  128. 

, sequence  of  Permian  rocks  at,  143. 

, gypsiferous  nature  of  the  Permian  rocks  at,  353. 

Kdppen  and  Baer,  MM.,  their  observations  on  the  supply  of 
water  to  the  Volga,  578. 

Korinitza  (Poland),  shells  found  in  the  tertiary  deposits  at  this 
place,  292. 

Korishevo  (Archangel),  ledges  of  carboniferous  limestone  at,  7b. 

Koroshovo  (Moscow),  shaly  beds  of  the  Jurassic  period  exhi- 
bited at,  236, 238. 

Koroskaya  (Moscow),  Jurassic  fossils  found  at,  234. 

Korostiuo  on  the  Lake  Ilmen,  Devonian  beds  at,  44. 

Kosrof  to  Velicovo,  low  ridge  exhibiting  the  sequence  of  the 
carboniferous  strata,  85. 

Kossatur  (South  Ural),  mica  schist  with  garnets  at,  433. 

Kostroma,  red  marls  (Permian)  seen  in  descending  the  Volga 
from  this  place  to  Nijni  Novgorod,  179. 

, ammonite  beds  at,  230. 

Kovno,  Pentamerus  band  in  the  government  of,  34  . 

Kraka  hills  (South  Ural),  Silurian  Umestones  of,  4j/. 

Krasnoborsk  (Vologda),  sections  of  red  marl  (Permian)  exhi- 
bited in  the  ravines  near,  1 76. 

Krasno  Ufimsk,  carboniferous  limestone  at,  3j3. 

Krasnoe  Pojeui,  on  the  Volga,  variegated  marls  covered  by  Ju- 
rassic shales  near,  1 78. 

Krasnoi-gora,  on  the  Issetz,  porphyries  of, 

Krasnoi-Kut  (Donctz),  beds  of  coal  at,  101. 

Kremenetz,  highest  ground  of  Western  Russia  near  to,  21. 

, tertiary  beds  between  this  place  and  Grodno,  2oo. 

Krinka  and  Miuss,’  sections  of  carboniferous  region  watered  by 

these  rivers,  99.  , . 

, extent  of  the  chalk  near  these  rivers,  2bb. 

Krisolova,  near  Perm,  series  of  gypseous  rocks  at,  143. 

Krivoi-Toretz  (Douetz),  section  of  carboniferous  system  at,  u»4. 

Krusenstern,  Lieut.,  his  survey  of  the  Timan  range  and  Pet- 
cliora  country,  Preface,  211, 340,  667. 

Kumuish,  or  Kiliish  (Tchussovaya),  beds  at,  387. 

Kundriutcheskava  (Donetz),  seams  of  coal  at,  102. 

Kundrofka  (Orenburg),  section  of  the  carboniferous  series  near, 
132. 

Kundurstsha  (opposite  Simbirsk),  northern  limit  of  the  ancient 
Caspian  extends  to  the,  325. 

K upfer-schiefer,  its  inferior  importance  as  compared  with  the 
Russian  equivalents  of  the  same  bed,  138. 

Kursk,  calcareous  strata  seen  on  approaching,  269. 


Kuteinikof  (Donetz),  coal  found  at,  99. 

Kutorga,  M.,  his  work  on  Russian  Palaeontology,  8. 

Kutorga,  Prof.,  bis  reference  of  the  Permian  plants  to  the  car- 
boniferous period,  138. 

Kuvashi  (South  Ural),  limestone  of,  subsidiary  to  the  metamor- 
phic  ridges  of  Zlataust,  128. 

, , metamorphic  rocks  in  the  neighbourhood  of,  432. 

Kwalynsk,  on  the  Volga,  true  chalk  at,  274. 

L:\asit.  and  Karan,  north  of  Mariopol,  red  porphyry  near,  92. 

La  Baume,  near  Geneva,  freezing  grotto  of,  the  circumstances 
explained  by  M.  Pictet,  197. 

Lacustrine  formation  of  the  auriferous  and  mammiferous  detri- 
tus of  the  Ural,  493. 

Ladoga  Lake,  absence  of  drifts  and  erratic  blocks  near,  513. 

Lais  (North  Ural),  Pentamerus  limestone  at,  376. 

Laminated  structure  of  granite  at  Stepnaya  (east  of  the  Ural), 
443. 

Land,  ancient,  its  position  in  Siberia  during  the  deposit  of  the 
erratic  blocks  and  other  drift,  522. 

Lapland,  coincidence  of  the  Timan  range  with  the  crystalline 
rocks  of,  413. 

, Russian,  conformahility  of  the  Timan  range  with,  413. 

and  Scandinavia,  great  probability  of  the  former  ex- 
istence of  icebergs  there,  537. 

— , modern  glacio-fluviatile  action  in,  567. 
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Lappish  frontier,  difficulty  of  examining  the  rocks  on  the,  23*. 

Larionofskava,  on  the  Dwina,  red  marls  (Permian)  at,  176. 

Lava  (St.  Petersburg),  Ungulites  mixed  with  other  Silurian 
fossils  in  the  sandstone  on  this  river,  28. 

Leba  (North  Ural),  Pentamerus  limestone,  probably  Devonian, 
at,  376. 

Lebedian,  on  the  Don,  Devonian  rocks  at,  61. 

Leber-thon,  a red  argillaceous  shale  of  the  Permian  series,  153. 

Ledges  or  ridges  of  blocks  on  the  hanks  of  lakes  in  Russia  pro- 
duced by  the  action  of  ice,  567. 

Lela  istoschinsk  (North  Ural),  metamorphism  of  a fossiliferous 
limestone  at,  375. 

Lena,  complete  carcasses  of  large  mammals  found  on  the  banks 
of,  490. 

and  Yenisei,  drift  and  mammoths’  bones  conveyed  by  these 

rivers,  498. 

Lepatinsk,  on  the  Don,  range  of  the  steppe  limestone  to,  300. 

Le  Play,  M.,  his  map  of  and  work  on  the  Donetz  carboniferous 
regiou,  120  ; his  account  of  the  igneous  origin  of  the  mag- 
netic iron  of  Nijnv  Tagilsk,  376;  and  other  places  in  the 
Ural  mountains,  376,  380. 

, his  opinion  of  the  origin  of  auriferous  and  plati- 

niferous  alluvia,  484. 

Leptmna  sarcinulata  supposed  to  be  identical  with  Leptma  lata, 

133. 

lata  ( Chanetes  sarcinulata),  its  wide  range,  and  its 

presence  in  the  carboniferous  rocks  of  Russia,  207. 

Leuchtenbcrg,  H.  I.  II.  the  Duke  of,  fossils  described  by,  29. 

Level  of  the  Caspian,  calculations  to  determine  the,  321. 

, diagram  showing  its  relation  to  the  level 

of  the  lakes  of  Azof  and  Aral  and  the  Mediterranean,  311. 

Level,  changes  of,  probably  accompanied  the  distribution  of 
icebergs  with  boulders,  529. 

Lhwyd,  his  tigurc  and  description  of  the  genus  Lit hastrot  ion,  619. 

Lias,  absence  of,  in  Russia,  the  Crimtea  and  Caucasus,  230, 249. 
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Iiias,  absence  of,  between  Prussia  and  the  frontiers  of  Asia, 
256. 

Lichvin,  Devonian  fossils  showing  an  approach  to  carboniferous 
types  found  near,  58. 

, limestones  of,  the  uppermost  of  the  Devonian  series,  59. 

, the  central  carboniferous  basin  of  Russia  extends  to 

this  place,  77. 

Lignite,  beds  of,  in  the  Jurassic  series  of  the  valley  of  the  Volga, 

Limestones  (Silurian)  in  Norway  aud  Sweden,  12*  15*  17 
of  Gothland  (Upper),  18*. 

Petersburg  (lower),  called  ‘ pleta,’  or 
Orthoceratite  limestone,  28*. 

of  the  Isles  of  Oeseland  Dago  (Baltic),  35. 
r:ls!  of  lilcateritiburg  (Ural),  365. 

at  N>j'ty  Tagilsk  (North  Ural),  370,  376. 

at  Serebriansk  (ditto),  382. 

on  the  river  Is  (ditto),  394. 

at  Bogoslofsk,  &c.  (ditto),  396. 

beyond  Petropavlosk  (ditto),  402. 

on  *'le  Ycgra-laga  (Arctic  Ural),  408. 

>»  the  Tinian  range,  413,  418. 

west  of  Zlataust  (South  Ural),  429. 

— — west  of  Bieloretz  (South  Ural),  456. 

" (Dei  on  tan)  south  of  Czarskoe-celo,  Tchudova,  Ka- 
lapi-Polist,  on  the  river  Volkof,  at  Korostiuo  on  Lake  Il- 
men, on  the  Belaia  and  Priksba  (Valdai),  &c.,  32*,  42  to  45. 

on  the  Diina  (Livonia),  51. 

, central  dome  of  (chiefly  magnesian),  at 
Orel,  Voroneje,  Mtzensk,  Bielef,  &e.,  53  to  62. 

- on  the  east  flank  of  the  North  Ural,  364, 

- on  the  west  flank  of  the  North  Ural,  384 

- on  the  west  flank  of  the  South  Ural,  458 


368,  380,  397. 
et  seq.,  390. 


et  seq. 

— * — (Devonian  and  carboniferous)  occurring  between 
Kinovsk  and  Oslansltoi-Pristan  on  the  Tehnssovaya,  386. 

(carboniferous)  of  the  Valdai  Hills,  71,  72.' 

of  Vitegra,  Cargopol,  Archangel,  Fi- 


nega,  &c.,  73  to  77. 


to  84. 


-,  great  central  or  Moscow  basin  of,  77 

, lower  beds  of,  at  Tula  aud  Kaluga,  79. 
of  the  southern  region  of  Don  Cos- 


sacks (Donetz),  94  to  123. 

associated  with  much  coal  at  Lissit- 


chia-Balka  (Donetz),  110. 

found  on  both  flanks  of  the  Ural 


mountains,  125,  130,  132,  357,  363,  376,  386,  423,  430, 
439,  444,  449,  451,  460. 

-,  fossiliferous  beds  of,  elevated  into  a 


singular  outlier  near  Sterlitamak,  131. 

— of  the  arctic  Ural,  409. 

aud  millstone  grit  occupying  part  of 
the  Timan  range,  414. 

-,  rich  fossiliferous  beds  of,  at  Cossat- 


chi-Datchi  (South  Ural),  439. 

beds  of,  occurring  near  Urtazimsk, 


and  between  Syrtinskaya  and  Kizilsk  (South  Ural),  445. 

occurring  on  the  flanks  of  the  Akri- 


tau  (South  Ural),  460, 

— (Permian),  lower  beds  of  this  series,  142. 

-,  section  of,  in  the  governments  of  Oren- 


burg, Kazan,  Nijni,  Perm,  Novogorod,  Vologda,  and  Arch- 
angel, 146,  148,  152,  155,  156,  158,  162,  166,  173,  178, 
182,  183. 

-,  beds  of  this  group,  containing  Productus, 


overlaid  by  tufaceous  strata,  153. 

-,  beds  of,  overlying  gypseous  concretionary 


masses  in  the  valley  of  the  Ik,  156 

-,  concretionary  mass  of,  at  Christof  on  the 


Volga,  179. 


Limestones  (Permian),  tufaceous  beds  of,  between  Sviask  and 
Tcheboksar  on  the  Volga,  180. 

of  Bogdo  and  thesteppe  of  Astrakhan, 196. 

, black  beds  containing  fishes,  in  Silesia, 

200. 


, beds  of,  on  the  Uklita  and  Vitchegda 

(Timan),  412. 

(palaeozoic,  of  doubtful  age),  masses  of,  east  of 

Troitsk  (Kirghis  Steppes),  442. 

, beds  of,  at  Kidysh, 

east  flank  of  South  Ural,  443. 

(metamorphosed  pakcozoic),  associated  with  the 

magnetic  iron  ore  of  Blagodat,  379. 

, fossiliferous  beds  of, 

between  two  eruptive  ridges  on  the  Miass,  426. 

, sandy  beds  of, 

near  the  Tchornaya  (Zlataust),  the  lamina;  being  trans- 
fused with  hornblende,  433. 
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through,  in  the  beds  south  of  Miask,  488. 

(Jurassic),  in  nodules  only  in  Northern  and  Central 

Russia,  230,  246. 

, upper  beds  of,  on  the  Donetz,  25 1 . 

, beds  occurring  on  the  Donetz  and  at 

Cracow  compared  with  those  of  the  coral  rag  and  calc  grit 
of  England,  253. 

(tertiary  miocene),  294  et  seq. 

(tertiary),  steppe  limestone  at  Odessa  and  on  the 

shores  of  the  Black  Sea  and  sea  of  Azof  referred  to  the 
Aralo-Caspian  period,  301. 

, metamorphism  of,  401. 

Limulm,  the  first  appearance,  (in  ascending  order)  of  this  genus 
in  the  Permian  rocks,  212. 

Lissenko,  Major,  the  assistance  given  by  him  to  the  authors, 
427,  433,  488 ; aud  description  of  lithograph  facing  page 

Lissitchia-Balka,  imperial  coal-works  at,  109. 

— — -i  thickness  of  the  workable  seams  of  coal  at, 


, succession  of  strata  between  this  place  and 

Bachmuth,  114. 

, importance  of  boring  to  determine  the  value 

of  the  carboniferous  rocks  east  and  west  of,  119. 

—  , chalk  near  the  coal-mines  of,  266. 

List,  tabular,  of  the  fossils  of  the  Permian  system  in  Europe, 

of  tertiary  fossils  from  Butschak  on  the  Dnieper,  286. 

of  fossil  shells  (tertiary)  found  at  Korinitza  in  Poland,  292. 

of  Caspian  shells,  fossil  and  recent,  306. 

of  tertiary  shells  found  upon  the  Dwiua  and  at  Ust-Vaga,329. 

Listvanite,  peculiar  mineral  substance  from  near  Miask,  435. 
Listvenaya-gora  (Miask),  metamorphic  rocks  with  gold  at,  435. 
Lithodendrnn,  generic  characters  of,  597 ; points  in  which  it 
ditfers  from  nearly-allied  genera,  598. 

annulatmn,  Lonsdale,  description  of,  598. 

conemneratum,  Lonsdale,  description  of,  598. 

eostatnm,  Lonsdale,  description  of,  598. 

fasciculatum,  Phillips,  description  of  Russian  spe- 
cimens, 600. 

Lithographic  sketches  in  this  volnme  described,  653,  654. 
Lithological  character  of  the  old  rocks  in  Russia,  25,  584,  et 
passim. 

structure  of  the  central  zone  of  Devonian  rocks  in 

European  Rnssia,  54. 

character  of  the  Jurassic  rocks  of  Russia,  244. 

of  the  cretaceous  rocks  of  Russia,  265  et 

seq. 

Lithostrotion,  characters  of  the  genus,  602. 

emarciatum.  description  of  Russian  specimen,  603. 

> comparison  of,  with  L.florifortne,  604. 

mammillare  ( Jstraa  mammiltaris  of  Fischer! , de- 
scription of,  606.  1 

—  astroides,  Lonsdale,  description  of,  607. 
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Lithostrotionfloriforme,  Fleming,  description  of  Russian  speci- 
men, G08. 

compared  with  the  proposed  sub-genus  Caninia, 

620. 

Livonia,  triangulation  and  survey  of,  by  Struve,  21,  657. 

, Devonian  roclcs  of,  50. 

Lobva  (North  Ural),  palaeozoic  limestone  near  the,  396. 

Local  drift,  how  mixed  with  northern  in  Russia,  25*,  511,  520 
et  seq. 

Local  origin  exclusively  of  the  Uralian  drift,  476,  527. 

Longitude,  great  change  of  blocks  in  changing  the  meridian  of, 
523. 

Lonsdale,  Mr.  VI. , bis  suggestion  with  regard  to  the  corals  of  the 
Devonian  rocks,  1*. 

, his  account  of  the  palseozoic  corals  of  Russia, 

591  et  seq. 

, his  determination  of  the  corals  of  the  Permian 

system,  206. 

Loss,  its  relation  to  the  tebornozem  or  black  earth  of  Russia,  561. 

Loven,  Prof.,  his  services  rendered  to  the  authors,  15 ; his  ob- 
servations on  deep  sea  shells,  552 ; his  determination  of 
the  carboniferous  limestone  at  Spitzbergen,  582. 

Low  steppe  of  the  Caucasus,  319. 

Lower  greensand  (Neocomian), development  of,  in  different  parts 
of  Europe,  260. 

, its  presence  in  Russia,  Crimata,  &c.,  279, 280. 

Lower  new  red  sandstone,  resemblance  of  the  Permian  sands 
and  marls  to,  176,  202. 

of  England,  its  rocks  form  part 


of  the  Permian  system,  202,  204. 

Lower  Volga,  cretaceous  and  tertiary  rocks  of,  273, 275,  277. 
Lublino,  white  carboniferous  limestone  of  Moscow  at,  83. 
Ludlow  rocks,  psammite  of  Akri-tau  resembles,  460. 

Lugan,  foundries  of,  supplied  with  coal  from  the  mines  of  Us 
pensk  and  Lissitchia-ilalka,  107,  109. 

, no  upper  J urassic  rocks  at,  249. 

, borings  through  the  white  chalk  at,  266. 

Lugnos  (Sweden),  section  at,  exhibiting  the  lowest  Silurian 
strata  overlying  and  derived  from  the  Azoic  rocks,  16. 
Lukovka  (North  Ural),  greenstone  protruded  at,  382. 

Lutsk,  older  tertiaries  on  the  Styr  near,  285. 

Lydian  stone  in  the  earhoniferons  district  of  the  arctic  Ural,  410. 

at  Kuvashi  (South  Ural),  432. 

Lyell,  Mr.,  his  work  on  North  America  alluded  to,  5. 

_ j his  observations  on  Uddevalla  and  other  parts  of 

Sweden,  328,  546. 

-,  his  views  of  the  habitation  and  entombment  of  the 


Siberian  mammoths,  496. 

, his  view  of  the  agency  of  icebergs  in  producing  drift, 

509,  538. 


Machnufka  (Poland),  nuocene  deposits  at,  294.  . 

Macintosh,  Mr., his  memoir  on  the  supposed  evidence  of  glaciers 
in  North  Wales,  556.  . , 

Maclaren,  Mr  Charles,  his  observations  on  groovings  of  rocks, 
549  m 

Magdalenski  mine,  near  Bogoslofsk,  t'nc  old  produce  of,  477. 
Magnesian  limestone  (Devonian)  at  Orel,  &C.,  no  et  seq. 

_ (carboniferous)  on  the  Stolobna  rivulet, 

(Valdai),  72. 

v at  the  base  of  the  car- 
boniferous group  near  Vitegra,  75.  . 

- at  the  quarries  of  Miatch- 


kova  (Moscow),  81 ; at  Kolomna,  83. 

- character  of  carboniferous  limestone  at  Kizilsk,  440. 

- limestone,  the  name  wholly  unfitted  to  characterize 


the  Permian  system,  139. 

(Permian),  zone  of,  belonging  to  this 


system  on  the  west  flank  of  the  Ural  mountains,  147. 

, between  llugulma  and  Sa- 

•,  section  at  the  Taischoffski 


mara  and  at  Sergiefsk,  157. 
zavod  (Kazan),  160. 


Magnesian  limestone  (Permian),  at  Teplova  west  of  Arzamas, 
164. 

, true  position  as  a member  of 

the  great  palaeozoic  series  asserted,  202. 

Magnesite  of  the  Guberlinski  hills,  448. 

Magnetic  iron,  crystals  of,  west  of  the  Ural  and  at  Ekaterin- 
burg, 360,  361. 

in  masses  at  Nijny  Tagilsk,  370. 

with  porphyry  at  Magnituaya,  445. 

ore,  M.  le  Play’s  remarks  on  the  origin  of,  380. 

. of  Nijny  Tagilsk,  its  igneous  origin  shown, 

377. 

. largely  extracted  from  the  hill  of  Blagodat 

(North  Ural),  378. 

■ of  Blagodat  shown  by  Helmersen  to  be  erup- 

tive, 379. 

— — — of  the  Katchkanar,  393. 

Magnets,  natural,  very  powerful  ones  found  in  the  Katchkanar 
peak  (North  Ural),  392. 

Magnitnava  (South  Ural),  magnetic  iron  associated  with  por- 
phyry, at  this  place,  445. 

Makaricf,  on  the  Unja,  red  marls  (Permian)  appearing  at,  178. 

, shales  (Jurassic)  occurring  at,  233. 

Makarofka,  Mount  (South  Ural),  mineral  composition  of,  429. 
Malachite,  a cupriferous  stalagmite,  374. 

found  rarelv  in  the  copper  grits  of  the  Permian  series, 

144. 

, occurs  in  a great  mass  at  Nijny  Tagilsk,  373. 

Malayoraslovetz,  Avicula  antique  found  in  the  carboniferous 
rocks  at,  209. 

Malmadisb,  east  of  Kazan,  flaggy  limestones  subordinate  to  the 
red  rocks  of  the  Permian  series,  160. 

Malmisli,  east  of  Kazan,  red  marl  and  pebbly  rock  (Permian)  at, 
160. 

Malmoe  Oen  aud  Malmoe  Kalv  (Christiania),  Silurian  fossils  in, 
12*. 

Malton  oolite,  its  identity  with  the  Jurassic  white  limestone  of 
Cracow  and  the  Donetz,  253. 

Mammoth,  habitation  aud  destruction  of  the,  in  Siberia,  492. 
, the  former  existence  of  this  animal  in  northern  Eu- 
rope in  a cold  climate,  495. 

, food  of  this  animal  (see  Owen),  497. 

, bones  of,  associated  with  gold  in  the  Berezof  rivulet 

near  Ekaterinburg,  478. 

, in  the  gold  detritus  of  Peshanka  (North 

Ural),  482. 

, associated  with  auriferous  alluvia  at  Soi- 

manofsk  (South  Ural),  and  south  of  Miask,  488,  491. 

, superstitious  feelings  of  the  Bashkirs  and 

Samoyedes  regarding,  491. 

, probably  drifted  to  some  of  the  northern- 
most points  of  Siberia,  497, 498. 

, drift  containing,  at  Taganrog,  502. 

Mamniskaya  (Issetz),  flagstones  and  schaalsteins  of,  363. 

Man,  changes  effected  by  him  in  the  course  of  the  river  Oxus, 
577 ; in  diminishing  other  streams,  578. 

Mantell,  Dr.,  names  a Jurassic  ichthvolite  of  Russia  Gyrodiu 
Murchisoni,  240 ; his  opinion  on  J urassic  plants,  241 . 
Mantrica  (Kalmiuss),  fossils  of  the  carboniferous  limestone  at, 
96. 

Maps,  geological.  See  Strangways,  Helmersen,  Erman,  Ivanitski, 
Le  Play,  Olivieri,  Karpinski,  Lissenko,  &c. 

of  the  sea  of  Aral,  corrections  in  the  outline  of,  327. 

of  Russia  aud  the  Ural  mountains  (Plate  VI.  and  VII.). 

For  authorities  consulted  by  the  authors,  see  Preface , 348, 
and  description  of  plates,  655. 

of  the  Ural  mountains,  reference  to,  and  to  the  coloured 

sections  of,  348  et  seq. 

Marble,  crystalline,  of  Kushvinsk,  381. 

, enerimtal,  at  Syrostan  (South  Ural),  with  eruptive 

rocks,  434. 

, granular,  with  the  granite  of  the  steppes  of  the  Ui, 

441. 
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Marchinsk,  on  the  Kalmiuss,  section  from  Karakuba  through 
the  carboniferous  series  to  this  place,  98. 

Maria  canal,  near  Vitegra,  fossilifcrous  beds  of  carboniferous 
limestone  near,  75. 

Marina,  south  of  Czarskoe-celo,  marlstone  cliffs  of  Devonian  ace 
at,  35*.  h 

Marine  origin  of  the  Russian  coal-measures  of  the  Donetz,  112. 

beds  of  newer  miocene  period  covered  by  the  brackish 

and  freshwater  steppe  limestone,  296. 

remains  found  in  the  drift  of  Northern  Siberia,  498. 

1 reason  of  their  absence  in  Scandinavian  drift, 

539. 

1 absence  of,  in  the  auriferous  detritus  of  the 

Ural,  493. 

univalves,  absence  of,  in  the  steppe  limestones  on  the 

shores  of  the  Caspian,  Black  and  Azof  seas,  305. 

Marls,  shales  and  sands  prevalent  throughout  the  lower  paleo- 
zoic series  in  Russia,  25  to  81. 

(Permian),  abundance  of,  137  to  182  et  seq. 

■  -,  (cretaceous),  268,  273,  275  et  seq. 

Marlstone  (Devonian)  at  Marina  and  IVitz  on  the  Ishora,32*. 

■ — (Permian),  great  thicknesses  of  in  the  Permian  series 

between  Verkni  and  Nijni  Troitsk,  153. 

> overlying  tufaceous  limestones  between 

Sviask  and  Teheboksar  on  the  Volga,  180. 

(Jurassic),  beds  of,  between  Pies  and  Kineshma,  233. 

— ■ — , concretions  of,  with  sand,  at  Inkino  on 

the  Oka  and  ICoroshovo,  near  Moscow,  236. 

■  — — • (cretaceous),  beds  of,  near  Kaiuischine  on  the  Volga, 

276. 

Marly  deposits  (Permian),  their  position  with  reference  to  the 
zeehsteiu,  182. 

Marshall,  Mr.  James,  his  Cumberland  investigations,  2*. 
Matiuslienskaya,  on  the  Don,  cretaceous  sections  at,  270. 
Mayence,  probable  eocene  date  of  the  tertiaries  in  the  basin  of, 
282. 

Mecklenburgh,  shells  found  here  of  the  same  age  as  the  fossils 
of  the  calcaire  grassier,  283. 

, Scandinavian  blocks  on  the  slopes  of  hills  in,  522. 

Mediterranean  type  of  secondary  rocks,  meaning  of  this  ex- 
pression as  employed  by  Von  Buch,  249. 

, eastern,  an  extensive  ancient  sea  of  brackish 

water,  of  which  the  Caspian  and  Aral  arc  only  remnants, 
297. 

, the  relative  level  of  the  Caspian  and  other  seas 

compared  with  its  level,  322. 

Menselinsk,  Orenburg,  fossil  fishes  (Permian)  found  at,  218. 
Meridian  direction  of  the  Uralian  rocks,  338,  467. 

Mertvi-sol  (Orenburg),  dislocations  of  Permian  strata  at,  183. 
Metaftamak  (Bielebei),  section  of  Permian  rocks  at,  151. 
, calcareous  grits  (Permian),  with  Producti  occur- 
ring at,  153. 

Metalliferous  productions  of  the  Ural  mountains,  dates  of  their 
introduction,  472  to  491. 

ores  chiefly  on  the  cast  Sank  of  the  Ural,  352, 372 

et  seq. 

(auriferous)  rich  zone  near  Minsk,  434. 

Metamorphic  rocks  of  Norway  of  the  Silurian  period,  14. 

(palteozoic)  of  Russia.  22*. 

— of  the  Lappish  frontier,  23*. 

of  Nijny  Serginsk,  357. 

of  the  neighbourhood  of  Ekaterinburg,  360. 

(limestones,  palatozoic)  associated  with  the 

magnetic  iron  of  Nijny  Tagilsk  and  Blagodat,  375,  379. 

of  Kuslivinsk  (North  Ural),  380. 

on  the  banks  of  the  Serebrianka,  382. 

(limestones),  fossiliferous,  on  the  river 

Kakva  (North  Ural),  401. 

(micaceous)  on  the  eastern  flank  of  the 

South  Ural,  424, 

(limestones),  fossiliferous  beds  of,  on  the 

Miass,  426. 

of  the  Urenga  and  Taganai  mountains,  428. 


Metamorphic  rocks  between  the  zavod  of  Iiussinsk  and  Zla- 
taust,  432. 

, of  those  which  form  the  crest  of  the  Ural- 

tau,  433  et  passim. 

, condition  of  those  on  the  east  flank  of  the 

Ural,  438. 


(crystalline),  of  the  axis  of  the  South  Ural, 

454. 


, schists  of  the  Irendyk,  454. 

■  (Silurian)  of  the  Kraka  hills,  457. 

(limestones),  gold  diffused  through  them  in 

the  beds  south  of  Minsk,  488. 

(palseozoic)  of  the  Ural,  general  concluding 

account  of,  586. 

Metamorphism  of  rocks,  evidence  of,  357,  400,  426. 

of  fossiliferous  limestone  of  the  Ural,  358,  359, 

375,  390,  399,  426  et  seq. 

— — - of  the  Ural,  resume  of,  462. 

Meyendorf,  Baroa  A.  von,  his  geological  labours  writh  the  au- 
thors (see  Preface). 

his  statistical  map  of  Russia,  177. 

, his  observations  on  black  earth,  562. 

Meyendorf,  Baron  II.  von.,  fossil  fishes  procured  by,  40. 
Mezene,  the  extreme  point  on  the  north-east  to  which  the  car- 
boniferous limestone  extends,  73. 

Mgra,  river,  Devonian  flagstones  of,  with  ichthyolites,  47. 

■  , pisolitie  carboniferous  limestones  to  east  of,  75. 

Miascite,  a mineral  mass  resembling  granite,  437. 

Miask,  an  important  auriferous  district,  346. 

, rocks  and  minerals  found  near  the  zavod  of,  435,  436. 

, gold  alluvia  near,  487. 

, gold  mines  to  the  south  of,  488. 

Miatchkova  on  the  Moskva,  carboniferous  limestones  at,  89. 

, Jurassic  shales  at,  235. 

, Jurassic  fossils  found  at,  234. 

Mica  schist  of  the  southern  steppes,  91. 

, passage  of  into  quartz  rock,  433. 

.junction  between  granite  and,  at  Syrostau,  434. 

Micaceous  schist  and  quartz  rock  forming  the  crest  of  the  Ural- 
tau,  433. 

in  the  Timan  range,  413. 

Michael,  H.  I.  II.  the  Grand  Duke,  procures  a Bus  Aurochs 
for  England,  503. 

Michaelofsk  zavod,  west  of  the  Ural,  junction  of  Devonian  and 
carboniferous  rocks  at,  128. 

Michelmia  concinna,  Lonsdale,  description  of,  611. 

■  tenuisepta,  its  relations  with  M.  concinna,  611. 

Middendorff,  Professor,  his  explorations  in  northern  and  eastern 

Siberia,  6*,  660,  661. 

Middle  carboniferous  rocks  of  Russia,  section  through,  97. 

tertiary  rocks  in  Russia  (miocene),  290. 

Mikulkin-mis  and  Kanin-nos,  northern  extremities  of  the  Timan 
range,  413. 

Millstone  grit  and  carboniferous  limestone  of  the  Tehussovava, 
126. 

occurring  to  the  east,  of  Ust-koiva,  389. 

and  carboniferous  limestone  of  the  Timan,  414. 

Millstones  from  the  lower  Silurian  grit  of  Lugnos,  &c.,  16*. 

, Moscow,  hard  siliceous  grit  of  the  Jurassic  rocks  of 

Moscow,  239. 

-,  tertiary,  of  Kaltchedansk  (Siberia),  367. 

Mineral  changes  in  Norway  and  the  Ural  mountains.  See  Me- 
tamorphic. 

structure,  its  identity  of  little  importance  in  identi- 
fying deposits  of  different  countries,  203. 

waters  of  Scrgiefsk,  analysis  of,  157. 

of  Nijny  Serginsk,  356. 

Minerals  of  Nazimskaya-gora  (Zlataust),  428. 

• of  the  Miask  hills  enumerated,  436. 

associated  with  gold  ores,  477. 

, simple,  in  the  Ural,  a list  of,  with  their  localities,  640. 

Miners,  Russian,  their  condition  as  a class,  338. 

, their  perseverance  and  hospitality,  346. 
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Mines,  Imperial  Administration  and  Corps  of,  great  obligations  of 
the  authors  to  many  of  its  officers,  Preface  et  passim.  (See 
Cancrine  and  Tcheffkine).  „ 

, copper  and  magnetic  iron,  at  Nijny  Tagilsk,  373. 

magnetic  iron  ore  at  Blagodat,  37J. 

, copper  and  garnets  near  Bogoslofsk,  39.1. 

iron,  at  Bakalski  (South  Ural),  429. 

gold,  at  Berezofsk  near  Ekaterinburg,  476. 

.,  at  Chrestovodsvisgensk,  480. 

, at  Peshanka  near  Bogoslofsk,  482. 

south  of  Miask,  488. 

Mining  establishments  in  the  Ural,  general  account  of,  337. 

( terms,  use  of  English  words  in  the  southern  coal  dis- 

trict of  Russia,  107. 

Miocene  tertiary  deposits  in  Russia,  abundant  examples  of  them 
in  Podolia,  Volliyuia,  Bessarabia,  &c.,  283  et  seq. 


South  Russia,  294. 


-,  general  accountof, 283  el  seq. 
in  Southern  Russia,  293. 
of  oolitic  structure  in  certain  parts  of 

, section  of,  at  Taganrog,  296. 

, the  oceanic  deposits  of  Ust-Urt  belong 

to  this  group,  325.  , , on 

Miuss  and  Krinka  rivers,  sections  of  carboniferous  rocks  at,  9J. 

, hand  of  chalk  near,  266. 

Milva  (Tinian  range),  carboniferous  rocks  on  the,  415. 

Modiola  limestone  (Permian)  of  Itshalki,  167. 

Modinla  abundant  in  the  Permian  beds  of  Russia  and  England, 
209, 217. 

Moldavia  and  Wallachia,  humus  of,  564. 

Mollusca,  absence  of  fossil  remains  of,  ill  the  sandy  and  argilla- 
ceous Devonian  beds  near  Lake  Onega,  48.  .... 

0f  Devonian  rocks  of  Russia,  many  of  them  identical 

with  published  Devonian  species,  63. 

Montieularia  Sternbvrgii  (lly  Anaphora  Stembcrgii  of  Fischer), 
description  of,  624. 

Moraines,  heaps  of  detritus  on  the  flanks  of  the  Alps  believed 
by  Agassiz  to  be,  508. 

' , the  resemblance  of  the  Swedish  marine-formed 

“ osar”  to  such  heaps,  543. 

7 disbelief  of  the  authors  in  their  presence  in  countries 

where  glaciers  have  never  existed,  534  et  seq. 

Morgnnnof,  Permian  rocks  covered  up  between  Kongur  and 

this  place,  353.  , ,, 

Mor-kohl,  Heltucrsen  s name  for  coal  of  \ a dai  hills,  71. 

Morris,  Mr.,  description  of  Permian  plants,  219 ; on  Polish  mio- 
cenc  fossils,  292 

Moscow,  limits  of  the  great  carboniferous  basin  °y°> '7; 

, white  limestone  of,  the  central  division  of  the  carbo  - 
niferous limestone  of  Russia,  79. 

■,  described,  80. 

exposed  on  the  banks  of  the  Oka,  81. 
section  of,  on  the  Unja,  a tributary 


Msta,  river,  sections  on  its  banks  of  Devonian  and  carboniferous 
rocks,  45, 70, 71. 

Mtzensk,  on  the  Zueha,  grotesque,  calcareous  Devonian  strata, 
57. 

Muchty  (South  Ural),  serpentine  of,  45.i. 

Mudstones,  resemblance  of  the  Silurian  blue  clay  of  St.  Peters- 
burg to  the,  26*. 

Mud  volcanoes,  changes  produced  by,  575. 

Multik  (Tchussovaya),  cliffs  of  carboniferous  limestone  of,  386. 

Munster,  Count,  his  account  of  the  fossils  of  St.  Cassian,  39* ; 
of  some  fossils  of  the  kupfer  scliiefer,  215. 

Murchison,  Mr.,  the  origin  and  progress  of  liis  researches  in 
Russia  (Prefaee). 

, liis  work,  “ the  Silurian  System,”  applied  to 

different  parts  of  the  world  and  referred  to,  1 et  passim. 

, his  memoirs  on  the  Devonian  rocks,  3,  4,  62. 

his  communication  on  the  palceozoic  rocks  of 


, Jurassic  rocks  in  the  neighbourhood  of,  230,  23o. 

basin,  Jurassic  fossils  of,  236. 

section  of  Jurassic  rocks  at  the  Sparrow;  Hills  near,  237. 
-,  moderate  dimensions  of  northern  erratic  blocks  in  the 


parallel  of,  523.  ... 

Moskwa  or  Moskva  river,  relations  of  the  white  carboniferous 

limestone  on  the  hanks  of,  80.  0„. 

, Jurassic  strata  on  the  banks  of,  230. 

, ferruginous  sands  aud  grit  (Jurassic) 

at  various  places  on  the  hanks  of  the,  240. 

Mosquitoes,  their  attacks  a great  impediment  to  geological  re- 
searches in  northern  Russia,  173,  391.  . 

Motsha  river,  south  of  the  Kama,  northern  limit  of  the  ancient 
Caspian  extends  to  the,  325. 

Moultic,  on  the  Tchussovaya,  carboniferous  fossils  collected  at, 
125. 

Mountains,  absence  of,  in  Russia  in  Europe,  20*. 

— , the  existence  of,  necessary  for  the  applicability  ol 

the  glacial  theory,  530. 


Norway,  11*. 

, his  views  on  the  elevation  of  the  Highland 

crystalline  rocks  “ en  masse  ” applied  to  Sweden,  17*. 

, his  first  suggestion  of  the  term  Permian 

(Preface),  138,  140,  200. 

—  •,  liis  new  Geological  Map  of  England,  202. 

, his  re-examination  of  the  Permian  deposits  of 

Germany,  199  et  seq. 

-  , his  work  on  the  geology  of  Cheltenham,  238. 

- iehthyolites  from  Russia  named  after  him  by 


Dr.  Mantell  and  Professor  Owen,  240,  636. 

, Jurassic  plant  named  after  him  by  Dr.  Gup- 

pert,  240. 

, bis  description  of  Liassic  conglomerates  in 

Scotland,  248. 

— , liis  comparison  of  Russian  with  Himalayan 


ammonites,  256. 

, his  early  suggestion  that  the  Ncocomiau  would 


prove  to  he  the  equivalent  of  the  lower  greensand,  260. 

—,  his  view  of  iheBasin  of  Mayence,  282. 

, liis  memoir  (with  Prof.  Sedgwick)  on  the  ter- 


tiary oolites  of  Styria  and  Hungary,  294. 

, on  the  liypcrsthcne  rocks  of  Radnor,  392. 

, Ins  observations  (with  Prof.  Sedgwick)  on 

metamorphism  in  the  Alps  referred  to,  426. 

vase  of  avanturine  presented  to  him  by  the 


Emperor  of  Russia,  434. 

■,  his  memoir  on  the  geography  of  the  South 


Ural,  451. 


his  discourse  on  the  production  of  Siberian 
gold,  483,  648. 

-,  his  application  through  the  Grand  Duke 


— j LlIB  mitvugii  tue>  uiuuu  u'uu 

Michael  for  a skeleton  of  the  Bos  Aurochs  granted,  503. 

, his  method  of  colouring  geological  maps  (see 


Description  of  Plates,  655  et  seq.). 

, his  distinction  between  local  and  foreign  drift, 

476. 

, his  views  on  the  transport  of  blocks  by  ice- 
bergs, 509,  529. 

on  waves  of  translation,  533. 

on  the  striation  of  rock  surfaces,  534. 


, his  proofs  of  upheavals  of  modern  strata,  538. 

Murchisonia,  genus  in  the  palaeozoic  systems  of  Russia,  225, 
370,  408,  457. 

Murom,  Fusulina  limestone  to  the  north  of,  87. 

sands  around  it,  165. 

Muschclkalk,  fossiliferous  beds  of  Mount  Bogdo  allied  to,  195. 
Mustel  (Esthonia),  Pcntamerus  band  at,  34*. 

Naphtha,  ebullitions  of,  in  the  Isle  of  Tcheleken  (Caspian),  3 13. 

, Silurian  schists  saturated  with,  on  the  Ukhta,  414. 

Narva,  castle  of,  built  on  ungulite  grit.  28. 

, falls  of  this  river  over  lower  Silurian  limestone,  34. 

, recession  of  the  falls  of  this  river  explained,  34. 

Nautilus,  a species  of,  supposed  to  exist  in  the  magnesian  lime- 
stone, 210. 
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Nazimskaya-gora  (Zlataust),  minerals  from,  428. 

Neiva  (North  Ural),  remarkable  deposit  of  auriferous  detritus 
on  the  left  bank  of  the,  486. 

Ncocomiim,  or  lower  greensand  strata,  beds  of,  in  the  Crimea 
and  Caucasus,  260. 

Nepaul,  fossils  collected  there  by  General  Hardwick,  257. 

Nerecta  river  (Vladimir),  low  ridge  of  white  carboniferous  lime- 
stone on  the,  85. 

Nerinski,  on  the  Oka,  gypsum  of  the  Permian  epoch  in  the 
cliffs  at,  181. 

Kerithut  Danubialis  found  in  the  white  steppe  limestone  of 
Odessa,  301 . 

Neeropteris,  a Permian  species  of  this  fern  found  also  in  the 
rothe-todte-liegende,  109. 

Ncviausk  (North  Ural),  zavod  of,  good  reception  at,  368. 

Newfoundland,  Silurian  rocks  of,  6. 

Niemen  river,  absence  of  erratic  blocks  in  the  valley  of,  510. 

Nijny  Novgorod,  red  marls  and  sands  (Permian)  seen  in  de- 
scending the  V olga  from  Kostroma  to  this  city,  1 78  to  1 80. 

1 magnificent  sections  of  coloured  sands  and 

marls  (Permian)  at,  180. 

Serginsk,  sectiou  on  the  flanks  of  the  Ural  from  Sarana 

to  this  town,  128. 

, mineral  springs  and  altered  and  eruptive  rocks 

of,  356,  357. 

Tagilsk  (see  Demidoff),  munificent  reception  at,  369. 

(North  Ural),  rocks  near,  369. 

, zavod  of,  369. 

, malachite  copper  and  magnetic  iron  ores  of,  370, 

372. 

, gold  alluvia  of,  486. 

Troitsk  (and  Verkni)  near  llielebei,  white  marlstone  (Per- 
mian), 153. 

Turinsk  (North  Ural),  zavod  of,  394. 

Nikefur  on  the  Zavakaya,  a tributary  of  the  Dioma,  section  of 
Permian  rocks  at  this  place,  151. 

Nikitol'ka,  or  Jelcznoe,  in  the  Donetz  region,  coal  mines  of, 
105. 

Nikolskaya,  on  the  Tosna,  section  at,  29*. 

Ninokotskoi,  near  Archangel,  origin  of  the  salt  pits  at,  518. 

Nitrogen,  singular  abundance  of,  in  the  tchoruozem  of  Russia, 
560. 

North  Ural,  structure  of,  337  to  412. 

— , Oxfordian  beds  on  the  flanks  of,  230,  417. 

Northern  Russia,  agreement  of  the  succession  with  that  of  other 
parts  of  the  country,  230. 

Northumberland,  coal-field  of,  represented  in  the  Jurassic  car- 
boniferous system  of  Southern  Russia  (Douetz),  70. 

Norway,  Azoic  rocks  of,  1 1 . 

, lower  Silurian  rocks  of,  11*. 

, Mr.  Murchison’s  sketch  of  the  palseozoic  succession 

in,  11*. 

, upper  Silurian  fossils  of,  12*. 

, mineral  changes  produced  by  eruptive  rocks  on  the 

Silurian  beds  of,  14. 

, drift  and  erratics  of,  542  et  seg. 

, erosion  of  the  surface  of  rocks  near  the  fiords  of,  542. 

Nosdri,  cast  of  Kazan  (Permian),  white  limestone  at,  160. 

Nosrcka  river,  near  Lake  Onega,  Devonian  and  carboniferous 
strata  of,  48. 

Nova  Zemlia,  these  islands  a prolongation  of  the  Ural  chain,  340. 

, coal  found  in,  582. 

Novazilskaya,  near  Orel,  fossiliferous  Devonian  strata  of,  56. 

Novo  Pavlufka,  on  the  Minss,  flagstones  and  shale  of,  99. 

Salki,  near  Arzamas,  interesting  sectiou  of  Permian  strata 

at,  165. 

— Tcherkask,  near  the  Don,  capital  of  the  Don  Cossacks,  100. 

, the  town  of,  built  upon  and  out  of  the  steppe 

limestone,  299. 

Xitcu/tt  cingulata,  its  importance  in  identifying  British  and 
Scandinavian  Silurian  strata,  12*. 

Nugush  (South  Ural),  limestone  of  the  valley  of  this  river  pro- 
bably Devonian,  459. 


Nummulite  beds  in  the  Crimsea  overlying  the  chalk,  probable 
date  of,  284,  289. 

Nuts,  fossil,  in  the  calcareous  goniatite  grits  (carboniferous)  of 
Artinsk,  129. 


Obdorsk  mountains,  north-eastern  limb  of  the  Ural  mountains, 
340. 


, plutonic  rocks  of  (see  Erman),  411. 

Obe,  fossil  mammalian  remains  on  the  banks  of  the,  495. 
Obolus  or  Ungulite,  resemblance  of  its  shining  fragments  to 
mica,  27*. 

Oboyau  on  the  Psol,  chalk  replaced  by  a white  variety  of  marly 
claystone  or  “Kicscl-thon”  at,  268. 

Obsehey  sirt,  ridge  of,  composed  of  red  sandstone  and  conglo- 
merate (Permian),  149. 

, fossiliferous  siliceous  grits  of  the  Jurassic  period 

on  the  slopes  of,  247. 

Ocetr  river,  a tributary  of  the  Oka,  white  (carboniferous)  lime- 
stone with  fossils  observed  on  the  banks  of,  79,  83. 

, Jurassic  fossils  also  found  at,  234. 

Ochansk,  between  Perm  and  Kazan  (Permian),  160. 

Ochrinka,  on  the  Oka,  Jurassic  fossils  found  at,  234. 

Octilim,  points  of  difference  between  this  genus  of  coral  and 
Lithodendron,  598. 

Oder,  northern  drift  in  the  upper  valley  of,  525. 

Odessa  limestone  referred  to  the.  Aralo-Caspian  series,  301. 
Oesel,  isle  of,  true  upper  Silurian  strata  there,  35. 

, fossils  found  there  enumerated  by  M.  Pander,  35. 

Oka  river,  central  region  of  Devonian  rocks  exposed  in  the 
gorges  of,  53. 

, Devonian  succession  shown  on  its  banks,  55. 

, section  of,  from  Orel  to  Lichvin  and  Peremishl,  55 

et  seg. 

- , coal  seam  represented  by  a band  of  bituminous  clay 

in  the  elitfs  of,  at  Vornova  (Peremishl),  78. 

, the  white  limestone  of  Moscow  ranges  along  the 

course  of,  80. 

, Moscow  (carboniferous)  limestone  best  exposed  in 

sections  on  the,  81. 

, white  limestone  with  red  sands  on  the,  82. 

near  Jelatma  on  the,  84. 

— -,  Permian  red  marls  and  sauds  on  the  hanks  of,  180. 

, gypsum  (Permian)  ai  Nerinski  on  the,  181. 

, Jurassic  basin  on  the,  233. 

Oksevo  (ou  the  Oka),  Jurassic  rocks  of,  233. 

Oland,  lower  Silurian  rocks  of,  18*. 

Old  red  sandstone.  Sec  also  Devonian. 

• • of  the  British  Isles,  nature  of  the  deposit,  1 . 

, the  name  of  Devonian  system  proposed  as 

a synonym,  1*. 

■ , fossil  remains  of  fishes  found  in  America 

identical  with  those  obtained  from  this  deposit,  5*. 

overlying  upper  Silurian  strata  in  Norway, 

13. 


, the  identity  of  this  series  of  beds  with  the 

Devonian  series  distinctly  proved  in  Russia,  580,  581. 

, identity  of  the  fossil  remains  of  fishes  found 

in  these  beds  in  Russia  with  those  from  the  British  Islands’ 
strata,  7*,  46,  52,  66. 

of  Russia,  its  resemblance  to  the  new  and 

old  red  sandstones  of  England,  47. 

, extension  of  as  far  as  the  White 


Sea,  49. 


, doubtful  age  of  a conglomerate,  94. 

•,  beds  of  this  system  on  the  flanks  of  the 

Ural,  130,  364  et  passim. 

, some,  lithological  analogies  of  the  Russian 

beds  of  this  age  with  the  Permian  rocks,  142. 

, rocks  resembling  these  beds  on  the  Sinera 

(east  flank  of  Ural),  423. 

occurs  at  Akri-tau  (South  Ural),  460. 

Older  rocks,  their  investigation  one  of  the  great  objects  of  geo- 
logists of  late  years,  1. 
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Olivieri,  Col.,  his  investigations  of  the  coal  of  Russia,  78,  92 
et  seq. ; his  map  of  the  Donetz  country,  93 ; his  Jurassic 
localities,  234. 

Olonetz,  M.  Engelmanu’s  memoir  on  the  mining  district  of,  23. 
Omberg  (Sweden),  junction  of  Silurian  and  azoic  rocks,  17. 
Onega,  hay  of,  islands  of  crystalline  rocks  in,  22. 

— , lake,  examination  of  trappean  and  metamorphic  rocks 

on  the  western  hank  of,  22*. 

, line  of  disturbance  near,  24. 

, Devonian  strata  near,  47. 

, undulating  hills  of  drift,  near,  514. 

river,  banks  of,  about  160  versts  above  its  mouth,  junc- 
tion of  Devonian  strata  and  carboniferous  limestone  to  be 
seen,  49. 

, mouth  of,  in  the  White  Sea,  the  strata  of  the  De- 
vonian age  probably  form  the  subsoil  there,  49. 

, extension  of  the  white  carboniferous  limestone  to 

the,  73. 

Ontoleva  (on  the  Ishora),  notice  of  red  beds  there  by  Strang- 
ways,  32*. 

, superposition  of  the  beds  at,  32*. 

Oolites  of  England,  their  representatives  among  the  Jurassic 
rocks  of  Russia,  248. 

, extension  of  beds  contemporaneous  with 

the  Oxford  clay  of  that  series  from  the  plains  of  Prussia  to 
the  frontiers  of  Asia,  256. 

Oolitic  or  .1  urassie  system  of  Russia,  229  et  seq.,  582. 

, upper  limestone  of,  on  the 

Donetz,  250. 

beds  of  the  miocene  period  in  southern  Russia,  294. 

Optika  (Orel),  sandy  Devonian  beds  at  Ivanolsk  on  the  banks 
of  the,  57. 

Orbicula  (Silurian)  associated  with  Ungulites  on  the  banks  of 
the  Tosna,  28. 

mmotis  (Jurassic),  reference  to,  246. 

d’Orbigny,  M.  Alcide,  bis  conclusion  regarding  the  fossils  of  the 
Jurassic  rocks  of  Russia,  249. 

, his  comparison  of  the  fossils  of  the  Rus- 
sian Jurassic  rocks  with  those  of  the  English  oolites,  254. 
(See  vol.  ii.) 

Orenburg,  an  anticlinal  axis  extends  to,  from  Sterlitamak,  131. 

, ascending  series  of  Permian  rocks  near,  145. 

, light  coloured  marly  sandstone  Permian  at,  147. 

, red  grits  and  conglomerates  (Permian)  in  its  neigh- 
bourhood, 1 19  ; sketch  of  in  the  distance,  450.  654. 

, Permian  rocks  and  rock-salt  south  of,  183  et  seq. 

, fossils  from  the  eastern  steppes  of,  identified  as  Ju- 
rassic by  von  Buch,  247. 

Organic  remains.  See  Fossils. 

Origin  of  coal  in  Southern  Russia  not  to  be  explained  by  subsi- 
dence of  the  land  on  which  the  plants  grew,  113. 

, analogy  to  explain,  at  mouth  of  Dwina,  570. 

copper,  gold  and  platinum  alluvia,  472,  484. 

Orloff,  Count  Alexis.  See  Preface,  xiv. 

Orontes  (Tanghi-Daria),  the  stream  of  this  river  artificially  de- 
flected, fp  77. 

Orsk  and  Vereh-Uralsk,  description  of  the  Guberlinski  Hills  be- 
tween these  spots,  444. 

, jaspideons  bands  and  eruptive  rocks  near,  446. 

Orthis  generally  characteristic  of  Silurian  rocks,  36  et  seq. 
eucimia  in  the  upper  (carboniferous)  limestone  and  asso- 
ciated wit.ii  Pusuliua,  83. 

, the  rarity  of  this  genuB  in  the  Permian  system,  217. 

Orthography,  English,  how  applied  to  Russian  words,  658. 
Orthoceratite  limestone  (lower  Silurian),  at  Kinnekulle,  Omberg, 
Berg,  Oland,  &c.  in  Sweden,  15,  15*,  17,  18. 

of  Russia,  called  * pleta,’  forms 

one  subdivision  of  the  Russian  Silurian  series,  25*,  28*. 

— of  Esthonia,  33*  et  seq. 

- — — , its  characteristic  peculiarities 

in  different  beds,  36*. 

Osar,  or  Asar,  piles  of  stones,  sand  and  gravel  resembling  mo- 
raines, description  of,  542,  543. 


Osar,  or  Asar,  aqueous  origin  of,  illustrated,  537. 

Oscillations  affecting  the  Russian  carboniferous  rocks,  133. 

, great,  without  derangement  of  the  strata,  331. 

, explaining  the  local  drift  phenomena  of  Si- 
beria, 500. 

, a frequent  occurrence  in  Russia,  585. 

Oslanskoi  Pristan,  on  the  Tchnssovaya,  trough  of  carboniferous 
limestone  between  this  place  and  Kinovsk,  385. 

Oslrcea,  fossil  found  in  Permian  limestones  of  Itshalki,  166. 

, also  in  the  carboniferous  limestone  of  Belgium,  225. 

Otley,  Mr.  Jonathan,  his  exertions  in  Cumberland,  2*. 

Ottrada,  village  of,  sections  of  Devonian  strata  on  the  cliffs  of 
the  Oka  near,  57. 

Outliers  of  carboniferous  limestone  near  Petrofskaya,  on  the 
right  hank  of  the  Upper  Donetz,  115. 

— — on  the  banks  of  the  Bie- 

laya,  130,  150,  431,  461. 

Ouvarovite,  a beautiful  green  mineral  peculiar  to  the  Ural 
mountains  aud  Siberia,  locality  of,  390,  643. 

Orel,  on  the  Oka,  dome  of  Devonian  rocks,  55,  56. 

, central  dome  of,  free  from  transported  blocks,  525. 

Owen,  Dr.  Dale,  his  account  of  the  geology  of  Indiana,  4*. 
Owen,  Prof.,  his  microscopic  examination  of  the  teeth  of  Ben- 
drodus,  67  ; description  of  the  V.  Murchisoni,  636. 

, his  opinion  of  the  adaptation  of  the  mammoth  to 

live  in  northern  climates,  497. 

, his  opinion  on  the  Aurochs,  503. 

Oxford  clay,  or  Terrain  Oxfordien  of  Russia,  230. 

, various  basins  of,  229  to  248. 

, the  equivalent  of  the  Russian  lower  Jurassic, 

253. 

, fossils  of  this  deposit  in  Southern  Africa,  257. 

, importance  of  this  bed  in  Eastern  Europe,  258. 

Oxus  river,  its  stream  artificially  deflected,  577. 

Paillette,  M.,  his  researches  in  the  north  of  Spain,  4*. 

, his  examination  of  the  sulphur  deposits  of 

Sicily,  158. 

Palatki,  fossiliferous  Permian  limestone  of,  148. 

Pallas,  bis  notice  of  the  Fusulina  limestone,  87. 

, bis  account  of  the  sulphur  deposits  at  the  baths  of  Ser- 

giefsk,  158. 

, his  account  of  the  freezing  caverns  of  Illetzkaya  Zast- 

chita,  190. 

, his  account  of  Mount  Bogdo,  193. 

, his  notice  of  the  concretions  of  impure  argillaceous  lime- 
stone of  Vassili-Maidan,  244. 

, his  account  of  chalk  on  the  Busuluk  river,  272. 

, his  idea  of  a great  ancient,  inland  sea,  298. 

, his  account  of  the  Caucasian  boundary  of  the  southern 

steppes,  315. 

, Ins  opinion  of  the  ancient  Caspian,  317. 

, his  distinction  of  the  ages  of  the  two  salt  deposits  of  the 

steppes,  320. 

, his  descriptions  of  the  Ural  mountains,  337. 

, his  account  of  the  Katchkanar,  392. 

, his  account  of  fossil  bones  in  Siberia,  494 ; in  Russia, 

503. 

Palaeozoic  classification  of  the  British  Isles,  1. 

applied  to  Germany  and  Belgium,  3. 

France  and  Spain,  4. 

of  North  America,  4*. 

of  South  America,  6. 

of  Northern  Europe  and  Asia,  6*. 

of  India,  Africa,  and  Australia,  6*. 

corals  of  Russia  described  by  Mr.  Lonsdale,  591. 

Palaeozoic  rocks  in  the  heart  of  the  Ural,  456. 

all  elevated  in  parallel  directions  in  the  Ural, 

468. 

succession  nf  deposits.  See  Silurian,  Devonian,  Car- 
boniferous and  Permian, 

. - type  of  the  zeclistcin  continued  into  certain  overlying 

(Permian)  sandstones,  201. 
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Pataonisms  Freislebeni,  the  only  Permian  fish  found  in  the 
carboniferous  limestone,  212. 

Pain, Una,  extreme  abundance  of  in  the  steppe  limestone,  300. 

Pamir^ extension  of  Aralo-Caspian  deposits  to  the  plateau  of, 

Pander  M.  (his  works,  Preface),  his  idea  concerning  the  dislo- 
cation of  the  Pulknvka  brook,  31, 

, his  determination  of  Silurian  rocks  in  Estlionia,  34*. 

■ ”7  ■ fp»n4  h.v  Mni  in  the  isle  of  Oesel,  35. 

Parallelism  of  the  distnrhances  in  the  Ural  468 

Paris  basin,  certain  German  and  Polish  tertiary 'beds  supposed 
to  be  contemporaneous  with  285 

Parnassus,  scratches  on  the  flanks  of,  not  done  by  glaciers,  552. 

Parrot  , M on  the  lake  of  Unrknech.  (See  vol.ii.  Arnnt  Propos.) 

Passage  of  lower  into  upper  carboniferous  series  near  Kun- 
drotka,  1 o2. 

— foS'vr60118  to  tertia!T  r°cks  at  Antii,ofka  °n  the 

_ (supposed)  from  cretaceous  to  tertiary  strata  in  Rus- 
si  a,  Jo”. 

— - — from  Miocene  to  Pliocene  beds  at  Kiclienef,  296,  303. 

Paiilograd,  metamorp hie  rocks  between  this  town  and  Alexan- 
drofsk  on  the  Voltchia,  91. 

I’aycn,  M.,  bis  analysis  of  the  tcliornozem  or  black  earth  of 
Russia,  iitiu. 

Peadi,  Mr.  Ins  discovery  of  Silurian  fossils  in  Cornwall,  14*. 

Pebbles  of  large  size  in  the  Permian  grits,  155. 

Peipus  Lake,  transverse  depression  of,  32. 

Pcneen,  a name  inapplicable  to  the  Permian  rocks,  140 

Pinega,  carboniferous  limestone  extends  to,  73. 

Pen/amerus  oblongm,  fossil  separating  the  lower  from  upner 
Silurian  rocks  in  Norway  and  America  as  in  British  Isles 
5*,  12*,  38*. 

borealis  represents  P.  oblongus  in  Estlionia  and 

Kovno,  34*,  38*. 

Kniyhtii,  species  very  near  to,  in  upper  Silurian  of 

the  Ural  mountains,  39,  370,  394. 

limestone,  metamorphosed,  at  Dielebeck,  Nor- 
way, 14. 


- absence  of  this  fossil  in  Permian  rocks,  208. 

Pepites  or  lumps  of  solid  gold  to  the  south-west  of  Miask,  489. 

1 eremislil  on  the  Oka,  lower  carboniferous  rocks  at,  77. 

" ' , the  cliffs  opposite  this  towii  contain  bituminous 

clay,  replacing  coal,  78,  79. 

Pereyanchina,  south-west  of  Zlataiist,  argillaceous  and  fissile 
limestone  at,  429. 

Perkina  (road  to  Archangel),  Fusulina  limestone  at,  87. 

, large  granitic  northern  block  near,  516. 

Perm,  succession  of  strata  to  the  south  and  east  of,  142  et  sen. 

Permia,  ancient  kingdom  of,  affords  the  new  collective  name 
for  the  strata  between  the  carboniferous  and  triassic  sv- 
stenis,  138. 

Permian  system,  its  first  establishment,  7*,  8,  137  el  see/. 

' ' beds  of  overlying  carboniferous  strata  on 

the  road  to  Bachmuth,  114. 

> tlle  carboniferous  limestone  seen  underlying  a 

small  trough  of,  at  Sterlilamak  in  the  South  Ural,  130. 

, reason  of  applying  the  name  “ Permian  ” to 

this  group  of  rocks,  139. 

, its  limits  in  Russia,  141. 

, sections  of  limestone,  gypsum  and  copper  de- 
posits near  Perm,  142. 

— on  the  western  flank  of  the  South  Ural,  145. 

section  of,  from  the  Ural  mountains  to  the 


Volga,  150. 


Kazan,  160. 


■,  sulphur  deposits  of  the,  157- 
as  exhibited  in  the  country  between  Perm  and 


developed  in  the  rocks  around  Kazan,  161. 

, western  and  southern  limits  of,  in  the  govern- 


ments of  Nijni-Novogorod  and  Simbirsk,  164 

, sections  of,  near  the  Piana,  166. 

highly  fossiliferous  at  Itslialki,  166, 


Penman  systtm,  origin  of  copper  sards  ;.r,d  mrrls  of,  JCS. 
> section  of,  on  the  Pinega,  172. 

~ 1 777.’.  gypsums,  marls  and  limestones  of,  on  the 

I ) win  a,  173. 

> sections  of,  on  the  Strelnaand  Suchomi,  177 
sections  of,  on  the  Volga,  Oka  and  Kliasma 


rivers,  180. 


, as  seen  south  of  Orenburg,  183. 

containing  rock-salt  at  Uletzkaya-Zastehita  in 

the  steppes  of  the  Kirghis,  184. 

7 , saliferous  rocks  of,  and  overlying  fossiliferous 

limestone  of  the  lower  steppes  near  the  Caspian,  192. 
i rocks  of  Mount  Bogdo,  193. 

7 : ’ origin  of  the  salt  of  the  steppe  of  Astrakhan, 

referred  to  the  rocks  of  this  period,  196. 

77  f?^ils  of  this  period  and  their  equivalents  in 

other  parts  of  Europe  reviewed,  199  et  see/. 
i German  equivalents  of,  201). 
i French  and  English  equivalents  of,  202. 

1 its  rocks  conformable  witli  the  overlying  trias- 

sie  strata,  and  frequently  unconformable  with  the  carboni- 
ferous, 204. 

1 view  of  the  organic  remains  of,  205  to  228. 

1 » modifications  undergone  in  distant  geogra- 

phical regions  by  the  fauna  of,  213. 

• general  remarks  on  the  flora  of,  218. 

> tabular  list  of  the  fossils  of,  in  Europe,  221. 

i disintegration  and  reconstruction  of  its  con- 
glomerates, 248. 

1 range  of  the  strata  of  towards  the  Ural,  353. 


, bounded  by  the  Tinian  range,  412. 

" — — i beds  at  Verehni  Ozernaia,  and  near  the  Cur- 

maya  Hills  (South  Ural),  450. 

7 T’  *r°ugh  of,  overlying  the  carboniferous  strata 

between  Akntau  and  Tcheketan  (South  Ural),  460,  461. 

— > deposits  of,  affected  on  lines  parallel’ to  the 
rocks  of  the  carboniferous  series  in  the  Ural,  468. 

, general  conclusions  concerning  series  of  rocks 
in  Russia,  582. 

I erowski,  Perovski,  or  Perofski,  General,  bis  great  assistance 
to  the  authors  in  the  government  of  Orenburg,  131  347 
361, 451 ; his  map  of,  348  et  seq. 

Perse  river  (Livonia),  concretionary  Devonian  limestone  of  51 

Peschanka  (North  Ural),  gold  mines  of,  396,  400,  482. 

Peteliora  l iver,  survey  of  the  basin  of  the,  21*. 

> Count  von  Kevserling  and  Lieut.  Krusen- 

stern’s  expedition  to  its  mouth,  211,  656,  657. 

1 Oxfordian  beds  where  this  river  empties  itself 

into  the  ley  Sea,  230. 

— , modern  raised  marine  deposits  of  the  mouth  of, 

oo2. 


; whetstones  (carboniferous)  found  near  the,  410. 

.mixed  Jurassic  strata  of  clay  and  sand  at  the 

confluence  of  the  Ijema  with  the,  417. 

Petehora-ill-is,  mountain  of  the  Arctic  Ural,  view  from,  407. 
Petersburg,  St.,  Silurian  rocks  of,  25. 

• , section  from,  to  Czarskoe-celo,  27. 

, relative  age  of  the  strata  near,  32. 

, a favourable  place  for  studying  the  distribution 

of  northern  erratic  blocks,  512. 

, size  of  blocks  in  the  neighbourhood  of,  523. 

Petersgal  on  the  Issetz,  crystalline  carboniferous  limestone  of 
365.  ’ 

Petrofskaya,  on  the  Upper  Donetz,  carboniferous  rocks  at  90 

, outliers  of  carboniferous  rocks  near,  115.  ’ 

, Jurassic  fossils  found  near,  234. 

Petropavlosk  on  the  Siass,  inclination  of  Silurian  strata,  30* 

• the  cliffs  near,  described,  30. 

(North  Ural),  Devonian  limestones  at,  397 

river,  fossils  from,  613. 


v I •»  V1U  | uiu. 

Petrozavodsk  (Olonetz),  rocks  in  the  neighbourhood  of  23 

— -,  trappean  rocks  of,  altering  the  palseozolc'strata 


near  Lake  Onega,  47. 


4 u 
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Petrozavodsk,  transverse  dislocations  near,  24. 

. elevations  of  compared  to  that  of  the  Tinian,  4 to. 

, appearances  of  drift,  at,  514,  515. 

direction  of  scratches  on  the  rocks  near,  5,10. 

Phillips,  Prof.’  John,  his  ■ Geology  of  Yorkshire'  referred  to,  1. 

t his  works  on  palicozoic  fossils,  passim. 

his  suggestion  concerning  the  fossils  of  the 

English  magnesian  limestone,  7*. 

Philippi  Prof.,  his  identification  of  fossils  from  the  vV  lehczka 
rock  salt,  291. 

Physical  geography  of  Central  Russia,  20*. 

I of  the.  Ural  mountains,  539  et  seq. 

. (ancient)  of  Russia  and  the  Ural  mountains, 

471  et  seq.,  521,  554. 

Piana  river,  interesting  sections  of  Permian  rocks  at,  165. 

, belemnites  observed  in  the  bed  of  the,  241. 

, concretions  of  impure  argillaceous  (Jurassic)  limestone 

between  this  river  and  the  Sura,  245. 

Piamla,  concretions  of  pink  gypsum  (Permian)  at,  174. 
Piattisbianskaya,  section  of  cretaceous  rocks  on  the  Don  be- 
tween this  town  and  Golabinskaya,  270. 

Pictet,  his  memoir  on  the  conservation  of  summer-ice  in  natural 
caverns,  197.  , , _ 

Pictina,  a village  on  the  Don  where  the  most  southerly  Devo- 
nian rocks  occur,  60. 

Pijema  or  Pishma  river,  Devonian  rocks  on  the,  414. 
l’inega  river,  carboniferous  limestone  on  banks  of  the,  77 ; 
Permian  rocks  with  gypsum,  172. 

, section  of  the  cliffs  near  the  town  of,  173. 

Pinsk,  marshes  of,  the  southern  limit  of  the  erratic  blocks,  5 to. 
Pinus  r.embra,  its  abundance  in  the  Ural  mountains,  3J1.  see 
sketch,  428,  654. 

Pisolitic  limestones  (carboniferous)  near  Vitegra,  7o. 

(Permian),  account  of,  143. 

(Jurassic)  on  the  Douetz,  250. 

Planer-kalk  of  Sasonv,  its  geological  position,  261. 

Plants,  fossil  (carboniferous),  79,  112,  129,  410. 

(Permian),  in  highly  cupriferous  gnts,  144. 

compared  by  M.  Urongniart  with  car- 
boniferous and  oilier  plants,  219.  Sec  vol.  ii. 

(Jurassic),  of  the  siliceous  grit  of  Moscow,  240. 

Plastic  clavs  between  Kremcnetz  and  Grodno,  285. 

Piatanoff,  Captain,  his  assistance,  143. 

Platiniferous  alluvia,  nature  of,  484. 

Platinum,  origin  of  the  ore  of,  483. 

alluvia  of,  in  the  central  ridge  of  the  Ural,  3J3. 

and  gold  diffused  through  the  rocks  in  winch  they 

Play,°M.  le,  his  description  of  the  coal-field  of  the  Donetz,  120 

t on  the  igneous  origin  of  magnetic  iron  ores  and 

platinum  of  the  Ural,  376,  380,  484. 

Pies,  red  marl  covered  by  Jurassic  rocks  near,  178. 

, succession  of  Jurassic  rocks  between  this  place  aud  Ki- 
neshma, 233. 

Plesiosaurus,  remains  of,  found  near  Moscow,  417. 

< Pleta,’  or  Orthoceratite  limestone,  its  position  in  the  Russian 
lower  Silurian,  25*. 

general  account  of,  28*. 

passage  upwards  into  supe- 
rior strata  possibly  traceable  by  the  examination  of  the 
country  west  of  Baltiscli  Port,  34.  . - 

proved  by  its  lossils  to  be- 


long  to  the  lower  Silurian  rocks,  36*. 

Pliny,  his  view  of  the  changes  that  had  taken  place  around  the 
Caspian  before  his  time,  577. 

Pliocene,  date  of  the  steppe  limestone,  29.1. 

of  the  Caspian  deposits,  323. 

Pocroi  (Kovno),  grey  Silurian  limestone  at,  35. 

l’odgornoi,  hills  of  grit  and  conglomerate  thrown  off  by  the  Gu- 
herliuski  hills  (South  Ural),  449. 

Podolia,  height  of  the  western  extremity  of  the  granitic  steppe 
of,  21. 

, extent  of  Silurian  formations  in,  38  . 


Podolia,  mioetne  tertiaries  in,  283,  294.  (See  Dubois.) 

Poland,  sandstones  south  of  Warsaw  belong  to  the  same  series 
as  the  siliceous  grits  of  Moscow  (Jurassic),  241.  , . , 

. Jurassic  rocks  of,  connect  the  oolites  of  England  with 

those  of  Russia,  253. 

, account  of  the  cretaceous  rocks  of,  263. 

, middle  tertiary  deposits  in,  283. 

( the  southern  part  of  that  country  surrounded  by  erra- 
tic blocks,  526. 

Polish  frontier,  erratic  blocks  in  this  district,  »23. 

Polished  rocks  in  the  government  of  Olonetz,  530. 

no  proof  of  glacial  action  exclusively,  552. 

Polist  river,  lower  members  of  Devonian  system  visible  m its 
water-conrse,  42. 

Polypifers  of  the  Permian  rocks  all  distinct  from  those  ot  the 
carboniferous  series,  216. 

Pomerania,  trainees  of  Scandinavian  boulders  in,  5-3. 

Pontefract  rock  of  England  represented  by  some  of  the  Permian 
grits  of  Russia,  202. 

Popot'skoe  (Donetz),  anthracite  of,  101. 

Popovka  (a  tributary  of  the  Slavenka),  transverse  rents  of  the 
strata  near,  31*. 

, fossiliferous  beds  of  lower  Silurian  limestone  near,  29. 

Poritz,  south  of  Czarskoe-celo,  marlstone  cliffs  of  Devonian 
age  at,  33. 

Porphvry  of  Ringerigge  (Norway),  13*. 

— alternating  with  schists  in  the  Irendvk,  453. 

and  other  rocks  of  the  axis  of  the  South  Ural,  454. 

, augitic,  of  Elagodat  (North  Ural),  379. 

■,  copper  mines  at  the  junction  ot  this  rock  with  lime  - 

stone  at  Tnryinsk,  398. 

near  Verch-Uralsk,  444. 

Porphyritic  breccia  of  Mount  Sabliu,  411. 

Posen,’  absence  of  great  erratic  blocks  in  the  plain  of,  5-3. 
Posidonia  shale  (Jurassic)  of  the  Ijcma,  417. 

Possbbea,  on  a tributary  of  the  Siass  river,  dome  of  lower  Silu- 
rian flags  at,  30*. 

Prague,  Silurian  strata  near,  3*. 

Preobrajenski-gora  (Orsk)  greenstone  porphyry  and  jasper,  4 10. 
Preobrajensk,  section  across  the  plateau  of,  450. 

, zavod  of  (South  Ural),  452. 

Preservation  of  the  skin  and  hair  of  the  mammoth,  &c.  a natural 
effect  of  the  Siberian  climate,  495. 

Prikslia  (Valdai).  See  Friulchlca,  the  name  being  spelt  in  this 
way  by  mistake  in  the  text. 

Pristau ’(South  Ural),  Silurian  rocks  between  Alina  and,  432. 
Priutehka  (properly  Priksha)  rivulet  (Valdai),  admirable  natural 
sections  of  Devonian  aud  carboniferous  strata  in  the  gorge 
of,  45,  46,  71. 

r fossils  of  upper  limestone  of  the,  /2. 

Product™,  great  abundance  of,  in  the  carboniferous  series  of 
Russia  generally,  134. 

f common  in  the  carboniferous  system  of  the  Donetz, 


94. 

■-  giganteus  (Jicmisphericus,  Sow’.)  characteristic  of  the 
lower  limestone  of  Tula  and  Kaluga,  79. 

striata  {anomala,  Sow.)  found  in  the  lower  limestone 

of  the  Valdai  Hills,  72. 

, character  of  the  Permian  species  of  this  genus,  20/. 

Cancrini,  beds  containing,  154. 

horrescens  the  zeclistein  analogue  of  P.  horridus,  21  / . 

limes tone(carhoniferous),  its  position  in  the  series,  78. 

(Permian),  description  of,  153. 


. viioiuiiyi  .w.w.-j. Ilf, 

Productive  coal-seams  beneath  the  chalk  near  Uspensk, 
Protozoic  tvpe  developed  in  the  lower  Silurian  rocks  of  England, 
Norway,  Sweden,  Russia  and  America,  2 to  39*. 

Prussia,  account  of  erratic  blocks  in,  522. 

Psammitic  sliale  (cretaceous)  south-west  of  \ olsk,  274.  _ 

grauwneke  in  the  gorge  of  the  Lrmanzelair,  4o2. 

PtcrophyUum  Murchisonianum  a fossil  of  the  siliceous  (Jurassic) 
grits  of  Moscow,  240.  . 

Pudolsk  on  the  Pakra,  uppermost  bedB  of  white  (carboniferous) 
limestone  at,  81. 
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Pulkova  (St.  Petersburg),  erratic  blocks  at,  512. 

Pulkovka  brook,  abundance  of  lower  Silurian  fossils  near,  29. 

, section  across,  exhibiting  undulations,  31. 

, transverse  crack  of  the  strata  through  which  the 

brook  runs,  31*. 

Puluaya-gora  (Arctic  Ural),  a hill  of  Silurian  rock  charged  with 
concretions,  409. 

Pulnitza  (St.  Petersburg),  Ungulite  grit  near,  27*. 

Pusch,  M.,  his  works  on  Poland,  264,  292,  652. 

Putievil,  Scandinavian  detritus  on  the  Sera  near,  525. 

Putshino  near  Serpuchof,  Moscow,  white  (carboniferous)  lime- 
stone exposed  at,  82. 

, calcareous  tufa  at,  82. 

Pyrenees,  paheozoic  rocks  of  the,  4. 

Pyritous  condition  of  the  coal  in  the  central  carboniferous  basin 
of  Russia,  78. 

QuAnER-SANDSTEiN  the  representative  on  the  continent  of  the 
upper  part  of  the  lower  greensand,  261 . 

Quadrupeds,  fossil,  of  Russia  iu  Eiu-ope,  500. 

Quart/.,  blocks  of,  on  the  surface  of  Jurassic  districts  in  Russia, 
247. 

, veins  of,  in  the  North  Ural,  381, 477  et  seq. 

- rock  (metamorpkic)  composes  the  Taganai  mountain  and 

many  other  peaks  of  the  South  Ural,  428,  457  et  seq. 

, bands  of,  iu  micaceous  schist  forming  the  crest  of 

the  Ural-tau,  433. 

, passage  of  mica  schist  into,  433. 

, northern  erratic  blocks  of,  at  Jurievetz,  on  the 

Volga,  520. 

veins  with  gold,  477. 

Quartzose  grauwackc  near  Avziausk  (South  Ural),  459. 

and  micaceous  schists  of  the  South  Ural,  452. 

micaceous  schist  (I tacoluinite)  of  the  Ural  the  matrix 

of  diamonds,  481. 

rocks  of  the  Arctic  Ural,  407. 

Quenstedt,  M.,  his  list  of  fossils  of  the  zechstein  of  Thuringia, 

215. 

Kadionofka,  near  Serpuchof,  section  of  carboniferous  rocks 
• at,  81 . 

Raised  beaches,  so  called,  some  of  them  raised  sea-bottoms,  552. 
Rapolmaya  near  Perm,  fossil  Cythevina  found  in  Permian  rocks 
at,  143. 

Rebrova  (St.  Petersburg),  Ungulite  grit  near,  27*. 

Recession  of  the  falls  of  the  Narva,  34. 

Red  conglomerate  at  the  base  of  the  carboniferous  deposit  of 
the  Donetz  coal-field,  93 ; near  Steilitamak,  460. 

rocks  of  the  carboniferous  period  in  Russia,  98. 

series  above  the  fossiliferous  limestones  of  the  Permian 

period,  175. 

— r marls  (Permian)  between  Archangel  and  the  government 
of  Vologda,  176. 

, wide  spread  of,  in  Russia,  180  et  seq. 

Relation  existing  between  the  greater  or  less  duration  of  species 
and  their  extension  to  distant  parts,  216. 

Remains,  organic.  See  Fossils. 

Kepidolite,  a mineral  found  on  the  western  flank  of  the  Nazim- 
skaya-gora,  South  Ural,  428. 

Resume  of  the  whole  work,  579. 

Rhenish  provinces,  Belgium,  Ac.,  confirmation  of  the  views  of 
paleozoic  classification  (particularly  Devonian)  by  the  ex- 
amination of  these  districts,  1*. 

Rhinoceros  lichorkinus,  complete  carcass  of,  found  by  Pallas,  496. 
Riga,  fossil  fishes  from  the  Devonian  beds  of,  53. 

Ringerigge  (Norway),  Old  Red  Sandstone  overlying  upper  Silu- 
rian strata  at,  13. 

Ringimta  buccinea,  a fossil  found  in  the  rock  salt  of  W lehezka, 
291. 

Rivers,  the  keys  of  the  geology  of  European  Russia,  22. 

do  not  traverse  the  Ural  mountains,  344. 

, descent  of,  in  Russia,  232 ; on  the  flanks  of  the  Ural, 

362,  382. 


River  courses  of  Siberia  of  great  antiquity,  499. 

Roads  in  Russia,  usually  pass  over  the  highest  land,  572. 
Robinson,  Dr.,  his  explanation  of  the  freezing  cavern  at  illetz- 
kaya-Zastchita,  191. 

Rock-salt  works  at  Illetzkaya-Zastehita,  184. 

Roemer,  Dr.  F.,  his  work  on  the  Rhenish  provinces,  3. 

Rogers,  Messrs.  W.  and  H.,  their  views  on  the  palaiozoic  suc- 
cession of  North  America,  4*. 

Roofs  and  floors  of  the  coal-seams  in  the  northern  carboniferous 
district  in  Russia,  108. 

Rose,  M.  Gustaf,  his  work  on  the  Ural  mountains,  &c.  referred 
to,  338,  353  passim. 

— , his  examination  of  the  rocks  of  the  Ural 

mountains,  360, 367, 369,370,376,379, 395,398  et  passim. 

, his  account  of  the  minerals  associated  with  gold  ores 

referred  to,  477  et  seq. 

Rosvadi  in  Poland,  fossil  plants  found  at,  242. 
Rothc-todte-liegende  not  a member  of  the  carboniferous  group, 
198. 

is  included  in  the  Permian  system,  140. 

Rouiller,  Professor,  his  discovery  of  microscopic  fossils  of  the 
siliceous  grits  of  Moscow,  241. 

Rumenishni-uos  (Tinian  range),  granite  and  argillaceous  schists 
of,  413. 

Rnprecht,  M.,  on  limestones  and  schists  on  the  shores  of  the 
glacial  sea,  73,  413. 

RosselJ,  Mr.  Scott,  his  experiments  on  waves  of  translation,  533. 
Russia,  its  true  geological  structure  not  previously  developed, 
Preface,  vi. 

, course  taken  by  the  authors  in  examining,  Preface,  vii. 

et  seq. 

, palaeozoic  succession  in,  7*  to  228. 

, Jurassic  rocks  of,  8,  and  229  to  258. 

, cretaceous  system  of,  8,  and  259  to  280. 

, tertiary  deposits  of,  8*,  arid  28 1 to  333. 

, general  account  of  the  physical  features  and  drainage  of, 

20. 

, crystalline  rocks  of  the  north  of,  22. 

. intrusive  rocks  and  metamorphosed  palaeozoic  strata  of, 

22*. 

, transverse  dislocations  along  the  northern  paheozoic 

frontier.  23*. 

, Silurian  rocks  of  St.  Petersburg  and  the  Baltic  pro- 
vinces of,  25. 

, subdivisions  of  the  Silurian  system  in,  26  et  seq. 

dip,  undulations  aud  dislocations  of  the  Silurian  strata 

of,  30*. 

. junction  of  lower  Silurian  with  Devonian  strata  in,  32. 

, lower  Silurian  rocks  of  Estlinnia  in,  33*. 

■  , upper  Silurian  deposits  of,  35. 

, Silurian  fossils  of,  36. 

, general  range  of  the  Silurian  rocks  in,  38*. 

, Devonian  or  old  red  sandstone  system  of,  41  et  seq. 

, northern  Devonian  zone  of,  41. 

, Devonian  rocks  in  Couriand,  Livonia,  &c.  in,  50. 

, central  region  of  Devonian  rocks,  or  geological  axis  of, 

53. 

, Devonian  rocks  of  the  Don  in,  60. 

, general  view  of  the  organic  remains  of  the  Devonian 

rocks  of,  62. 

, carboniferous  system  of,  69  et  seq. 

, divisions  of  the  carboniferous  system  of,  and  account  of 

the  lower  division,  70. 

, great  central  basin  of  the  carboniferous  system  of,  7 7. 

■  , white  Moscow  limestone  of  the  carboniferous  period  iu, 

80. 

, upper  division  of  the  carboniferous  rocks  of  Fusulina 

limestone,  85. 

, carboniferous  region  between  the  Dnieper  and  the  Don 

in,  89  et  seq. 

, axis  of  the  south  granitic  and  crystalline  rocks  of  the 

district  between  the  Dnieper  and  the  Don  in,  90. 

, relation  of  the  anthracite  to  the  bituminous  coal  in,  100. 
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Russia,  coal-fields  in  the  northern  tracts  of,  104. 

, strata  overlying  the  carboniferous  rocks  of,  114. 

, note  concerning  M.  Anatole  Demidoff’s  work  on  the 

southern  part  of  this  country,  and  of  M.  le  Play’s  volume 
on  the  carboniferous  region  of  the  Lionet/,  in,  120. 

, carboniferous  rocks  on  the  western  flanks  of  the  Ural 

mountains  of,  124  et  set/. 

, general  remarks  on  the  fauna  of  the  carboniferous  sy- 
stem of,  132. 

, description  of  the  rocks  of  the  Permian  system  in,  141 

et  seq. 

, eastern  limits  of  the  Permian  system  in,  141. 

, zone  of  magnesian  limestone  in  the  Permian  system  of, 

147. 

, origin  of  the  Permian  copper  sands  and  marls  of,  10b. 

, Permian  rocks  on  the  north  of  the  rivers  Dwina  and 

Pinega  iu,  171  et  seq. 

, account  of  the  salt  mines  in  the  rock-salt  (Permian)  at 

Illetzkaya-Zastcliita  in  the  steppes  of  the  Kirghis,  184. 

, account  of  the  freezing  cavern  in  the  Permian  rocks  of 

Illetzkaya-Zastcliita,  186,  197. 

, account  of  the  rocks  of  Mount  llogdo  in,  193. 

, review  of  the  Permian  fossils  found  in,  213. 

, account  of  the  J urassic  system  of,  229  et  seq. 

, Jurassic  basin  of  the  middle,  Volga  in;  231. 

, Jurassic  basin  of  the  Oka  in,  233. 

, Jurassic  strata  around  Moscow  in,  235. 

, great  Jurassic  basin  of  the  lower  Volga,  &c.  iu,  243. 

— — — , eastern  tract  of  Jurassic  rocks  in,  247. 

, upper  Jurassic  group  in  the  southern  districts  of,  248. 

, general  conclusion  with  regard  to  the  Jurassic  rocks  of 

this  country,  and  their  European  equivalents,  253  et  seq. 

, cretaceous  system  of,  259  et  seq. 

, chalk  of  the  Donetz  in,  265. 

, cretaceous  rocks  of  the  Don  in,  270. 

, chalk  on  the  banks  of  the  Ural  river  in,  272. 

, relations  of  the  cretaceous  to  the  tertiary  strata  in,  277. 

, tertiary  deposits  of,  281  et  seq. 

, distribution  and  subdivision  of  the  tertiary  deposits  of, 

283. 

, eocene  or  older  tertiaries  of,  284. 

, middle  or  mioeene  tertiaries  of,  290. 

, mioeene  deposits  in  the  southern  districts  of,  293. 

, Aralo-Caspian  or  steppe  limestone  of,  297. 

, notice  concerning  the  northern  extension  of  a former 

Caspian  sea  in,  324. 

, Ural  mountains  of,  337  et  seq.  See  also  Ural  Mountains. 

, map  of,  referred  to,  348. 

— — — in  Europe,  fossil  quadrupeds  of,  5O0. 

, Scandinavian  drift  and  erratic  blocks  in,  507  et  seq. 

, absence  of  drift  in  certain  north  and  south  zones  of,  516. 

, former  submarine  condition  of,  538. 

, account  of  the  black  earth  or  tchornozem  of  the  central 

and  southern  tracts  of,  557  et  seq. 

iu  Europe,  modern  changes  in  the  surface  of,  565. 

, elevated  fluviatile  ridges  of  angular  blocks  in,  566. 

, recent  elevation  of  great  part  of,  569. 

, modern  ravines  or  ‘ avrachs’  of,  570. 

, modern  estuary  phenomena  in,  explanatory  of  the  former 

origin  of  coal,  570. 

, state  of  the  surface  of,  during  spring  floods,  572. 

, resume  and  conclusion  concerning  the  geology  of,  579 

et  seq. 

, description  of  some  characteristic  palaeozoic  corals  of, 

by  Mr.  Lonsdale,  591. 

Russian  Lapland,  the  Timan  range  parallel  to  the  north-east 
coast  of,  413. 

Sablenka,  carbonaceous  character  of  the  bituminous  schist 
on  the,  28*. 

Sahliu  (Arctic  Ural),  Mount,  trappean  rocks  of,  411. 

Sadonsk,  or  Zadonsk,  on  the  Don,  Devonian  fossils  in  hillocks 
at,  61 . 


Sakalosfkie,  on  the  Volga,  section  of  Jurassic  rocks  at,  246. 
Sakmara  or  Sakmarka  river  (South  Ural),  fossiliferous  carbo- 
niferous limestone  extends  to,  131. 

, magnesian  limestone  near  the  mouth  of,  147. 

• , anticlinal  axis  iu  the  valley  of,  148. 

, boss  of  serpentine  at,  452. 

, the  rocks  of  this  river  prolonged  to  the  Silurian 

series  of  the  Kraka  hills,  458. 

Saksomsk  (west  flank  of  North  Ural),  doloinitic  limestone  near, 
353. 

Salaouch,  east  of  Kazan,  dislocations  of  Permian  sandstone  and 
grits  at,  161. 

Saliferous  rocks  and  overlying  limestones  of  the  southern 
steppes,  192. 

Saline  lakes,  source  of  the  salt  of,  197. 

Salomi  (Lake  Onega),  striated  and  polished  rocks  near  the  bav 
of,  514. 

Salt,  source  of,  in  Devonian  rocks,  45  ; Permian  rocks,  145  ; in 
tertiary  deposits,  291. 

, presence  of,  no  indication  of  geological  age,  145. 

, springs  of,  in  the  Permian  rocks,  145, 178,  180,  196. 

, beds  of,  in  the  Permian  rocks,  183. 

, account  of  the  works  at  Uletzkava-Zasl  chita,  184. 

of  the  steppe  of  Astrakhan,  origin  of  and  age  of,  196, 320. 

, age  of  the  deposits  of,  at  Wieliczka,  290. 

Salter,  Mr.,  fossils  named  by  him,  12. 

Saltness  of  the  Caspian  sea  slight,  308,  323. 

Samara  (Lower  Volga),  cliffs  of  Fusuliua  limestone  near,  86. 

, red  conglomerate  (Permian)  between  that  city  and 

Orenburg,  149. 

, magnesian  limestone  (Permian)  at,  157. 

, copper  ores  anciently  extended  to  the  neighbourhood 

of,  168. 

Samoyedes  occupy  the  Petchora  country.  Preface,  xiii.,  340,  418. 

, their  superstitions  respecting  the  mammoth,  491. 

Sands,  sandy  marls  and  sandstones,  common  beds  among  the 
Jurassic  rock  of  Russia,  244. 

Sandstone  and  sands  (Silurian)  of  North  America,  5. 
— quartzose,  of  Kinuekulle  (Swe- 
den), 15. 

of  Sweden,  the  lowest  beds 

formed  out  of  the  ancient  crystalline  rocks,  17*. 

, Ungulite  grit  of  St.  Petersburg, 

27. 

of  Russia,  44,  47. 

(Devonian)  of  the  Timan  range,  414. 

of  Akri-tau,  in  the  Ural,  460. 

(old  red),  condition  of,  in  the  north  of  England,  7. 

of  Christiania,  13. 

■ (carboniferous)  of  Russia,  77,  82,  92,  104. 

of  the  Ural,  127,  354,  357,  410. 

of  the  Timan  range,  414. 

(Permian)  of  Russia,  143,  168,  203. 

(Jurassic)  of  Russia,  236,  238  et  seq.,  245,  251,  252. 

(cretaceous)  of  Russia,  271,  275. 

(tertiary  ) of  Russia,  276, 287, 292, 300, 313, 316, 33 1 . 

Sarana,  carboniferous  limestone  at  the  zavod  of,  129. 

Saragula  Hills,  siliceous  beds  containing  Jurassic  fossils  at,  247. 
Sariitof,  Jurassic  basin  in  the  government  of,  243. 

, concretions  of  argillaceous  limestone  at,  245. 

, Jurassic  rocks  in  the  cliffs  of  the  Volga  at,  2 16. 

, black  Jurassic  shale  of  Sysran  extends  to,  246. 

, cretaceous  beds  at,  274. 

, lower  tertiary  beds  on  the  banks  of  the  lower  Volga 

near,  28S. 

Sarepta,  on  the  Sarpa,  hilly  steppes  between  this  place  and  the 
Don  of  tertiary  origin,  278. 

, position  of  the  steppe  limestone  and  subordinate 

sandstones  at,  300. 

, concretions  of  sand  in  the  tertiary  rocks  uear,  317. 

Sarpa,  concretions  of  sand  at  Sarepta,  on  the,  317. 

Sartana,  on  the  Kalntiuss,  dykes  of  crystalline  rock  between 
Karnkuha  and,  91 
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Satkinsk,  near  Zlatafist  (Ural),  zavod  of,  429. 

, lower  Silurian  rocks  between  Silkia  and,  432. 

Saurians,  remains  of,  in  the  Permian  rocks,  154. 

> those  found  in  the  Russian  Permian  strata  not  in  the 
same  geological  position  as  those  of  Europe,  213. 

, vertebra  of,  found  on  the  Sisola  and  Visinga,  417. 

, in  the  Jurassic  rocks  of  Russia,  246,  417.  ‘ 

Saussure,  M.  de,  his  view  of  the  cause  of  the  movement  of 
glaciers,  503,  509. 

Saxony,  cretaceous  system  of,  261. 

Scandinavia,  importance  of  a geological  survey  of,  before  com- 
pleting an  account  of  the  geology  of  Russia,  xiii. 

, Silurian  rocks  of,  10  H sag. 

" » sizoic  rocks  of,  meaning  of  the  term,  10*. 

. relations  of  the  Silurian  fossils  of,  19. 

r occasional  resemblance  of  the  rocks  of,  to  those  of 
the  Tinian  range,  413. 

■ drift  and  erratic  blocks  from,  spread  over  Germany 
and  Russia,  507  et  seq. 

. excentric  distribution  of  the  drift  from,  527, 548. 

- , probability  that  icebergs  may  formerly  have  floated 

from  the  highest  regions  of  this  countiy  and  Lapland,  537. 
_ > difficulty  of  explaining  the  surface  phamomena  of, 

542. 

, British  analogies  to  pliamomena  in,  549. 

' " > views  of  authors  who  have  written  on  the  subject 

of  transported  drift  in  that  country,  555. 

Scar  limestone,  its  representative  in  South  Russia,  95. 

, its  resemblance  to  the  carboniferous  limestones 

on  the  west  flank  of  the  Ural,  125. 

Schaalstein,  rocks  at  Mamniskava,  on  the  Issetz  and  on  the 
Kakva,  resembling  that  rock  in  Germany,  363,  401. 

— , copper  ore  between  this  rock  and  Silurian  lime- 

stones, 373. 

, a rock  resembling  this  on  the  eastern  side  of  the 

Ural,  between  that  range  and  Troitsk,  441,  442. 
Sehastozerskaya,  shelly  sea-bottoms  observed  on  the  banks  of 
the  Dwina,  opposite,  327. 

Schists  (Silurian)  of  Spain,  4*;  of  Sweden,  15*. 

of  Russia,  31, 34.  &c. 

(Devonian)  of  the  Issetz.  364. 

(carboniferous),  111,  451  et  seq. 

of  the  Bielava  river,  their  picturesque  beauty,  458. 

(metumorphie)  of  the  Ural,  356,359, 360, 391, 408, 433, 

4 16,  453,  455.  See  Jaspers. 

of  the  Timan  range,  413,  416. 

Schlotheim,  M.,  his  list  of  species  of  fossils  in  the  zechstein  of 
Germany,  214. 

Schultz,  M.,  his  services  to  the  authors,  362. 

Scotland,  identity  of  the  old  red  sandstone  of,  with  the  grey- 
wacke  and  old  limestone  of  Devonshire  and  the  Rhenish 
Provinces,  ix.,  1. 

, identity  of  the  fishes  from  the  old  red  sandstone  of 

with  those  from  the  Russian  Devonian  strata,  66. 
Scotovaitova  (Donetz),  section  of  carboniferous  rocks  at,  104. 
Scratched  and  polished  rocks  no  proof  of  glacial  action  exclu- 
sively, 552. 

Seams  of  coal,  number  of,  worked  in  the  mines  of  the  Donetz 
coal-field,  96,  101,  105  to  111. 

Secondary  rocks  of  Russia,  8,  229  to  280. 

Sedgwick,  Prof.,  his  labours  in  the  establishment  of  palatozoic 
classification,  vii.,  2. 

, his  subdivisions  and  illustration  of  the  mag- 
nesian limestone  scries  in  England,  201. 

, his  list  of  fossils  of  the  English  magnesian 

limestone,  215. 

, his  researches  with  Mr.  Murchison  in  England, 

the  Rhenish  provinces,  the  Alps,  tec.,  1*,  2,  426. 
Sedimentary  origin  of  the  North  Ural,  403,  438. 

Sefstrom,  Prof,,  liis  theory  of  the  northern  drift,  508. 

, his  observations  on  the  Swedish  osar,  543. 

, his  theory  of  the  transport  of  boulders,  555. 

Selburg  (Livonia),  castle  of,  Devonian  strata  exhibited  at,  51. 


Seleuk,  stream  near  Sterlitamak,  section  of  Permian  strata,  150. 
Semipolatnoi,  on  the  Utva,  range  of  the  chalk  reaches  to,  272. 
Serbaifsk  (Cossatchi-datehi),  Devonian  (?)  schistose  rocks  and 
carboniferous  limestone  near  this  hill,  439. 

Serebrianka  river  (North  Ural),  Devonian  limestone  on  the, 
381  et  seq. 

• , relations  of  Silurian  and  Devonian  strata  on  the, 

381. 

Serebriansk,  structure  of  the  country  between  this  zavod  and 
the  Tchussovaya,  383. 

Sergiefsk,  magnesian  and  gypseous  cliffs  near  the  baths  of,  157. 

(see  Nijny  Sergiefsk,  North  Ural),  dolomites  in  the 

line  of  the  igneous  eruption  from  this  place  to  Bissersk, 
38o. 

Serpentine,  bosses  of,  at  Ekaterinburg,  361.  (For  occurrence 
of  in  the  Ural  mountains,  see  Map,  PI.  VII.) 

, this  rock  with  hornblendic  and  chloritic  schists 

abounds  in  the  auriferous  zone,  434,  435. 

, associated  with  diallage  in  Listvanava-gora  (South 

Ural),  435. 

Serpuchof,  or  Serpukhof,  on  the  Oka,  sequence  of  the  carboni- 
ferous rocks  at,  80  ; fossils  of,  80,  81. 

Scrpula  omphatotes , the  occurrence  of  this  fossil  in  the  Devo- 
nian rocks  of  Russia,  43  et  ser/. 

Sevastopol,  M,  Huot’s  conclusions  from  the  tertiary  fossils  found 
at  this  place  not  agreed  to  by  the  authors,  303. 

Shablish,  brackish  lake  of,  east  of  the  Ural,  422. 

Shaft,  section  of  the  coal  workings  of  Lissitchia-Balka,  111. 
Shale  (Silurian)  of  Norway,  12,  12*,  18. 

, blue,  found  at  St.  Petersburg,  26. 

, beds  of,  overlying  the  upper  limestone  of  the  carbonife- 
rous series  of  Russia,  98. 

, red  argilluecous,  called  ‘ Ubcr  than,’  of  the  Permian 

series,  153. 

, certain  rocks  of  this  kind  characteristic  of  the  secondary 

rocks  of  Rnssia,  230. 

, black,  between  Pies  and  Kineshma,  233. 

, pyritous,  characteristic  of  the  Jurassic  rocks  of  Russia, 

244. 

(Jurassic),  in  the  cliffs  of  Svsran,  246. 

— , between  the  arctic  Ural  and  the  Timan,  417. 

Sliarpe,  Mr.  D„  bis  investigations  in  Cumberland  and  'West- 
moreland, 2*. 

Shelly  sands  (mioeene)  of  the  Upper  Vistula,  291. 

sea-bottoms  in  Northern  Russia,  327. 

Shidrova,  on  the  Dwina,  limestone  (Permian)  exposed  at,  174. 

— , a Cyrtoeeras  found  there,  210. 

Sluiran,  on  the  Kama,  cream-coloured  and  spotted  marly  lime- 
stone (Permian)  of,  with  Produclm  Cancrini,  162. 

Siass  river,  Ungulite  grit  reposing  on  blue  shale  near,  27*. 

, geological  succession  on  the,  30. 

Siberia,  flat  country  of,  seen  from  Mount  Sugomac,  lithographic 
sketch  of,  425,  653. 

, granitic  rocks  of,  posterior  to  the  palaeozoic,  352. 

, fossiliferous  rocks  seen  in,  363. 

, presence  of  palauizoie  rocks  in  the  plateaux  of,  423. 

, each  ridge  in  the  steppes  of,  a miniature  representation 

of  the  Ural  chain,  413. 

- — , Ural  mountains  formed  the  western  edge  of  the  old 

continent  of,  472  et  seq.,  521,  555. 

- — - — , abundance  of  the  remains  of  large  mammals  in,  494. 

, causes  of  the  refrigeration  of,  497. 

, entire  absence  of  erratic  blocks  in,  and  in  the  Ural 

mountains,  554. 

, difficulty  of  accounting  for  the  tchornozem  or  black 

earth  found  in,  563. 

Siliceous  matter  in  the  lower  carboniferous  series  of  Russia,  72, 


grits  from  the  upper  member  of  the  Jurassic  rocks 

around  Moscow,  235,  238  et  seq. 

beds  containing  J urassic  fossils,  247. 

and  argillaceous  masses  representing  the  cretaceous 

rocks  in  the  governments  of  Kharkof  and  Kursk,  267. 
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Silicified  trees  found  in  the  sands  around  Veliki  Ustiug,  177. 
Siliestrom,  M.,  and  M.  Bohtlingk,  their  remarks  on  the  form  of 
mounds  of  detritus  In  Scandinavia,  555. 

Silkia.  a ridge  of  quartz  rock  south-west  of  Zlatoust,  429. 

' lower  Silurian  rocks  between  this  ridge  and  Salkmsk, 

432. 

Silurian  gravel  of  Germany  derived  from  Sweden,  544. 

rocks  of  Scandinavia,  10. 

.,  lower,  of  Norway,  11*. 

succession  from  lower  to  upper,  in  Norway,  12*. 

affected  by  eruptive  rocks  in  Norway,  14. 

of  Sweden,  15  et  set/. 

(upper)  of  Gothland,  18 

of  Russia,  20  et  seq. 

, those  on  the  Lappish  frontier  greatly 

metamorphosed,  23*. 

of  the  Baltic  provinces  and  St.  Peters- 
burg (all  lower  Silurian),  25  et  seq. 

found  in  Esthoilia,  33*. 

(upper)  in  Oesel  and  Dago,  35. 

. , organic  remains  found  in  them,  36. 

of  the  North  Ural,  364,  370, 394, 396  et  seq.,  408, 

422. 

, their  relation  with  Devonian 

strata  on  the  Serebrianka,  384. 

undisturbed  on  the  banks  of  the 


river  Is,  394. 


with  Devonian  rocks  at  Bogos- 


lofsk  and  on  the  Kakva,  396,  402. 

of  the  Arctic  Ural,  405,  408. 

of  the  Tinian  range,  413. 

of  the  South  Ural  on  its  western  flanks,  429, 430, 

432,456,459,460. 

form  the  chief  crystalline  axis  of  the  Ural,  40b. 

Silurian  system,  first  establishment  of,  hv  Mr.  Murchison,  vi.,  1. 

' scarcely  represented  by  fossils  in  Belgium,  the 

Rhenish  provinces  and  the  Hartz,  3. 

, absence  of,  through  large  mountain  districts 

in  Germany,  3*. 

in  full  force  at  Prague,  3*. 

, its  extent  and  distribution  in  France,  4;  in 

Spain,  4*;  in  North  America,  4*;  in  South  America,  6; 
ill  Africa  and  in  Australia,  6*;  in  Scandinavia  and  in  Rus- 
sia, 7,  1 L * to  39*.  . , __  , 

> its  dismembered  and  peculiar  state  m the  Ural 

mountains,  350  to  470.  „ , , 

resemblance  of  that  exhibited  in  Northern 

Europe  generally  t.o  that  of  England,  580. 

Simbirsk,  cliffs  of  Fusulina  limestone  to  the  south  of,  8b. 

, Jurassic  basin  in  the  government  of,  243. 

t Jurassic  beds  emerge  from  beneath  the  chalk  in  tne 

valley  of  the  Volga  at,  244. 

, cretaceous  beds  of,  273.  See  Jasikojf. 

, eocene  tertiaries  of,  283,  287. 

Simsk  (South  Ural),  zavod  of,  431.  . , 

Sinara  (south-east  of  Ekaterinburg),  gypsum  on  the  right  bank 
of,  422. 

Siphonophyttia.  See  Caninia. 

Sira,  Babka,  &c.,  sections  of  lower  Permian  rocks  near  these 
rivers,  142. 

Sirga  river,  iron-works  of  Nijnv  Serginsk,  on  the,  3o6. 

Sisola,  Jurassic  rocks  on  the  banks  of,  417. 

Skars  or  Skors,  rocky  isles  in  Sweden,  description  of,  542. 
— , probable  origin  of,  556. 

Skeletons  of  large  mammals,  their  broken  condition  in  the 


Ural,  494. 


found  frozen  in  Siberia,  495. 


Slaboka,  white  chalk  on  the,  266. 

Slaty  granitic  rocks  the  fundamental  basis  of  the  carboniferous 
system  in  the  Donetz  country,  92. 

Slavcnka,  ‘ trainee ' of  blocks  on  the  slope  of  a hill  near  the,  512. 
Smeof,  near  Teliistopol,  section  of  Permian  strata  at,  161. 
Smirnoff,  Captain,  his  assistance,  110. 


Smith,  Mr.  (of  Jordan  Hill),  his  opinion  concerning  the  shells 
found  in  the  Dwina  and  Vaga  deposits,  329. 

Smolino,  on  the  Issetz,  greenstone  and  graystone  at,  363. 

Sniefka,  on  the  Krinka,  outcrop  of  bad  coal  at,  99. 

Snow  don,  shells  found  in  !he  Arctic  Ural  like  those  of,  408. 
Snowdonian  slates,  age  of,  3. 

Soil  of  Russia  rapidly  washed  away,  572. 

Soil,  cold  and  unfavourable,  on  the  blue  clay  of  St.  Petersburg, 
27.  . 

, productive,  the  black  earth  of  Russia,  oo9. 

Soimanofsk,  zavod  of,  426. 

. , gold  alluvia  with  mammoth  bones  at,  487. 

Soiva  (Petebora),  outline  of  carboniferous  limestone  on  the,  415. 
Sok,  escarpments  of  magnesian  limestone  ou  the  banks  of  the, 
L57. 

Solikamsk,  sequence  of  Permian  rocks  at,  145. 

Soliman,  Mount,  west  of  Yuryusensk,  Devonian  limestone  of, 
430. 

Solimenski-kamen,  description  of,  by  M.  Engelmann,  referred  to, 
23. 

, breccia  resembling  this  rock  in  the  Arctic 

Ural,  411. 

, direction  of  the  drift  from,  527. 

Solivetsk  monastery  on  isle  of  the  White  Sea,  crystalline  rocks 
of,  22*. 

Sopliusa  (near  the  Petebora),  whetstone  bed  (carboniferous) 
from  the,  410. 

Sosva  river,  palaeozoic  deposits  on,  396. 

, upper  Silurian  rocks  at,  402. 

South  Ural.  See  Ural  Mountains. 

Southern  steppes,  crystalline  rocks  of,  91. 

Sowerhy,  Mr.  James,  fossils  described  by,  12  et  passim. 

Spain,  Silurian  rocks  of,  in  the  Asturias,  4. 

Sparrow7  hills  (Moscow),  section  on  the  Moskwa  near,  237. 
Spask,  environs  of,  the  northern  limit  of  the  basin  of  Bulgar, 
325. 

Spaskaya  (South  Ural),  gray  limestone  of,  444. 

Sphcermites,  account  of,  38. 

found  in  lower  Silurian  limestone  at  Freberga 

(Sweden),  18. 

Spirifer  lynx,  widely  diffused  lower  Silurian  type,  5,38. 
Spirifers  with  numerous  simple  plaits  characterize  Devonian 
strata,  63. 

Spirifer  Mosquensis , characteristic  of  the  central  carboniferous 
limestone  of  Russia,  70,  72,  76.  80,  81  et  seq.,  414,  460. 

— — , the  fossil  found  throughout  the  coal-bearing 

series  of  Lissitohia-Balka,  110. 

■ — found  in  the  carboniferous  limestone  of  the 

Ural  mountains,  126,  460;  in  the  Tinian  range,  414 ; in 
the  Sontll  Ural,  160. 

Spirifers,  not  many  species  in  the  Russian  carboniferous  series, 
135. 

Spitzbergen,  carboniferous  limestone  found  at,  582. 

Springs  of  the  steppe  of  Astrakhan,  origin  of,  320. 

Starai  Russ  a (south  of  Lake  Ilmen),  sinking  through  the  Devo- 
nian strut  a at,  45. 

Starai  Ladoga,  on  the  Volkof,  Lbigulite  grit  at,  27*. 

Stchipina,  in  the  Tinian  range,  carboniferous  limestone  of,  415. 
Steam-engines  little  used  in  working  the  Russian  coal-mines,  108. 
Steens  fiord,  Norway,  upper  Silurian  flagstones  and  tilestones 
at,  13. 

Stennis,  lake  of,  recently  converted  from  a salt-water  into  a 
freshwater  lake,  302. 

Stepnaya  (South  Ural),  granitic  knolls  at,  443. 

Steppe,  granitic,  of  Volhynia  and  Podolia,  height  of  its  western 
extremity,  21. 

Steppes,  upper,  coal-field  of  the  Donetz  occupies  the  hills  of,  90. 

, southern,  crystallite  rocks  of,  91. 

Steppe  limestone,  or  Aralo-Caspian,  nature  of,  297,  299. 

, abundance  of  fossil  Cardium  found  in  the,  307. 

. -,  different  elevations  of,  322. 

, general  conclusions  concerning,  583. 

I Steppe  deposits  (lower)  of  the  former  Caspian,  314. 
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Steppe  (low)  of  the  Caucasus,  319. 

Sterlitamalc,  carboniferous  limestone  at,  130. 

, singular  subconical  hills  projecting  from  the  sur- 
face near,  130. 

to  Ufa,  section  of  Permian  strata  only,  150. 

, outliers  of  carboniferous  limestone  near,  431. 

, section  from  Verch-Uralsk  to,  454. 

, carboniferous  outlier  near,  461. 

Stigmaria  ficoides,  its  appearance  in  the  lower  carboniferous 
beds,  77,  78,  79. 

found  in  the  lower  carboniferous  sandstones 

of  the  Donetz  coal-field,  93. 

Stilbite  and  Heulaudite  present  in  the  basaltic  rock  of  Tchaitzin- 
niis,  415. 

St.  Lawrence,  gulf  of,  the  marine  shelly  deposits  there  com- 
pared with  those  on  the  Dwina  and  Vaga,  330. 

Stolobna  rivulet  (above  the  Priksha),  magnesian  limestone  (of 
the  carboniferous  system)  at,  72. 

, fossils  found  near,  73. 

“ Stoss  Scite,”  or  worn  side  of  the  rocks  in  Sweden  always  to 
the  north,  545. 

Strajefski,  Capt.,  bis  explorations  in  the  Ural,  339,  405. 
Strangways,  the  Hon.  T.  II.  Fox,  his  early  geological  descriptions 
and  maps  of  Russia  (Preface). 

, his  determination  of  the  cry- 
stalline rocks  of  North  Russia,  22. 

, his  description  of  the  strata 

around  St.  Petersburg,  25*. 

, liis  notice  of  certain  red  beds 

near  St.  Petersburg,  32*. 

his  description  of  the  eroded  sur- 
face of  the  sandstones  underlying  the  steppe  limestone,  300. 

, bis  memoir  on  the  geology  of 

the  lower  steppes,  and  bis  view  of  the  desiccation  of  the 
Caspian,  315,  576. 

, his  account  of  the  drift  near 

St.  Petersburg,  512. 

his  observations  on  the  black 


earth  of  Russia,  561. 

, bis  remarks  on  the  subject  of 

mud  volcanoes,  576. 

Stratified  igneous  rocks  of  the  North  Ural  and  Katchlcanar,  363, 
392,  436,  462. 

granite,  &c.,  examples  of,  424,  436. 

Strelitamak.  See  Slerlilama/c. 

Strelna  and  Suchona  rivers,  vertical  cliffs  of,  1 78. 

Striated  and  scratched  surfaces  of  rocks  in  Russia,  Norway  and 
Sweden,  530  ; in  Scotland  and  England,  550. 

Striatiou  and  polish  of  rocks  in  Ireland,  541  et  set}.,  549. 

of  rocks  generally  due  to  subaqueous  action,  552. 

Strike,  prevailing,  of  the  rocks  in  tlic  arctic  Ural.  405. 

Stria',  absence  of,  on  the  face  of  Mount  Sabliii,  412. 

, direction  of  the  rocks  in  Norway,  542. 

, normal  direction  of,  in  Sweden,  excentric,  548. 

Strogonoff,  zavod  belonging  to  the  family  of,  125. 

Stromatopura  concentrica,  description  of,  626. 

Strombodcs  ? description  of  this  genus  of  corals,  614. 

Structure,  laminated,  of  granite  at  Stepnaya,  443. 

Structure  of  the  Ural,  general  conclusions  concerning  the,  461. 

Struve,  bis  triangulation  of  Livonia  and  heights  furnished  by, 
21,  567. 

Strzelecki,  M.,  his  travels  in  Australia  and  work  referred  to,  6*. 

Stvr  tertiarics  on  the  banks  of  the,  285.  See  Eic/avald. 

Styria,  tertiary  oolites  of,  resembling  those  found  in  the  south 
of  Russia,  75, 294.  . , , 

Submergeuce,  ancient,  of  the  districts  now  covered  by  the 
northern  drift,  526. 

Succession  of  Silurian,  Devonian  and  carboniferous  strata  jell 
explained  in  the  northern  provinces  of  Russia,  do  to  88. 

— of  carboniferous  strata  in  the  south-eastern  portion 

of  the  Donetz  coal-field,  103,  122. 

Suchona,  Permian  limestones  seen  in  the  ascent  of,  trom  Ustiug 
to  Vologda,  177. 


Suchona,  section  of  strata  exhibited  in  the  banks  of,  178. 

Suda  river,  carboniferous  limestone  on  ttie  banks  of,  73. 

Sudac  in  the  Crimaea,  fortress  of,  its  walls  built  of  stones  con- 
taining recent  sea  shells,  576. 

Sugomac,  Mount,  South  Ural  viewed  from,  425. 

Sulphur  deposits  near  the  baths  of  Sergiefsk  and  on  the  Sok, 

158. 

of  Russia  shown  to  be  of  the  Permian  period, 

159. 

Sulphur,  its  origin  in  Russian  Permian  rocks  explained,  170. 
Sulphuretted  hvdrogen,  abundance  of,  on  the  banks  of  Sergiefsk, 
157. 

present  also  in  the  mineral  waters  of 

Nijny  Sergitisk,  357. 

Sura  river,  Jurassic  beds  pass  beneath  the  chalk  at,  214. 

, concretions  of  impure  argillaceous  limestone  (Jurassic) 

between  this  river  and  the  Piana,  244. 

Suvoinov,  Cape  (Timan),  formed  of  carboniferous  limestone,  415. 
Sveti-nos,  Cape  (Timan),  formed  of  carboniferous  limestone,  415 . 
Sviaga,  cliffs  of  white  limestone  (Permian)  on  the,  162. 

Sviask,  white  limestone  (Permian)  on  the  Sviaga  near,  162. 
, section  of  cliffs  near,  164. 

and  Tcheboksar,  tufaceous  limestone  between,  180. 

Sviatagora,  on  the  Donetz,  Jurassic  rocks  at,  250. 

Svir,  river,  headland  of  svenitie  greenstone  on  the  left  bank  of, 
23,  47. 

, trainee  of  northern  blocks  near  the,  515. 

Swagba,  on  the  Issetz,  limestone  and  schist  of  (Devonian),  364. 
Sweden,  Silurian  rocks  of,  15*  et  smj. 

, striation,  drift  and  osar  of,  543  el  seq. 

, Skars  or  Skors  of,  described,  542  et  seq. 

, probable  formation  and  age  of  the  Skars  of,  556. 

Syenite  and  svenitie  dykes  of  Vcrkhoturie  on  the  Jura  (Ural), 
395. 

Syenitic  greenstone,  headland  of,  47 ; dykes  near  Karakuba,  92. 

rocks,  distinction  between  these  and  granitic  rocks, 442. 

passes  into  granite  at  Karagaisk,  413. 

Sylva,  Bablca,  &e.,  sections  of  Permian  rocks  near  these  rivers, 
142. 

Syringopora  distant  ( Uarrnndites  distant  of  Fischer),  descrip- 
tion of,  592. 

parallela,  description  of,  591 . 

Syrostan,  near  Minsk,  granite  penetrating  mica  schist  at,  434. 
Syrtinskava  (South  Ural),  carboniferous  limestone  between 
Kizilsk  and,  445. 

Sysran  (Lower  Volga),  Fusuliua  limestone  covered  by  Jurassic 
shale,  87,  246. 

, Jurassic  rocks  near,  high  position  of,  245. 

and  Volsk,  on  the  Volga,  ancient  extension  of  the  Caspian 

to,  325. 

Tabular  list  of  all  the  Russian  deposits.  (See  Map,  Plate  VI.) 

list  of  the  fossils  of  the  Permian  system  in  Europe,  22 ! . 

“Taconic”  (North  American)  system  of  Dr.  Emmons  referred 
to,  4*. 

Tagauai  mountain  (South  Ural),  account  of  metamorphie  phe- 
nomena of,  427,  433  j sketch  of,  428,  654. 

Taganrog  (sea  of  Azof),  miocene  tertiaries  of  South  Russia  ex- 
tend to,  295. 

, section  of  the  tertiary  rocks  in  the  cliffs  of,  296,  299. 

, mammoth  clay  drift  at,  502. 

, silting  np  of  the  sea  of  Azof  near  this  port  since  the 

time  of  the  Empress  Catharine,  573. 

Taisclioffski  zavod,  fine  section  of  magnesian  limestone  (Per- 
mian) exposed  at,  160. 

Talc  schists  in  the  Ural  mountains,  360  el  seq. 

Talc  schist,  fossilifcrous  beds  passing  into,  on  the  Yegra-laga 
(Arctic  Ural),  408. 

Talitza,  near  Ekaterinburg,  greenstone  at,  360. 

Tambof,  Jurassic  rocks  in  the  government  of,  243. 

Taman,  cliffs  of,  referred  to  the  steppe  limestone,  301. 

, remains  of  a herbivorous  Cetacean  found  at, 

302.  (See  Brandt.) 
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Taman,  cliffs  of,  identity  of  beds  found  there  with  those  of 
Kamiusch  Bnrun  (Crimtea),  303. 

Tanalysk  (South  Ural),  Jurassic  beds  at,  406. 

Tanglii-Daria  (the  ancient  Orontes),  its  stream  artificially  de- 
flected, 577. 

Tamsa,  on  the  Oka,  fossils  in  the  limestones  of,  71). 
Taslikuturgan  rivulet,  near  Miask,  most  of  the  large  lumps  of 
gold  of  the  Ural  on  the  ancient  banks  of  this  stream,  490. 
Tatar  ova,  on  the  Moskva,  extensive  quarries  of  Moscow  mill- 
stone grit  and  siliceous  grit  at,  339. 
batch ilnoi  Gora,  near  the  Vitlanka  river,  fossiliferous  siliceous 
grit  ill  the  ridge  of,  247. 

Tatra  mountains  (Poland),  Carpathian  sandstone  of,  264. 

, identical  in  geological  constitution  with  the 

Austrian  Alps,  264,  656. 

Tchaitzin-mis  (Timan  range),  eruptive  rocks  of,  415. 
Tchcboksar  and  Syiask,  on  the  banks  of  the  Volga,  tufaceous 
limestone  between,  ISO. 

, on  the  Volga,  section  of  Permian  red  marls  at,  181. 

Tcheffkine,  Lieut. -General,  the  cordial  assistance  afforded  by 
him  to  the  authors.  (Preface  et  passim.) 

■  , his  efforts  in  the  coal-field  of  the 

Donetz,  1 02  et  seq. 

— — — , his  clear  instructions  to  different 

zavods,  93,  1 10,  359. 

■  , fossils  named  after  him.  (See  Nau- 

tilus Tcheffkini,  vol.  ii.  p.  363.) 

Tcheketau,  outlying  subcorneal  hill  of  carboniferous  limestone 
near  Sterlitamak,  130,  461 ; Permian  beds  of  gvpsutn  at, 
142. 

Tcherdinsk,  on  the  Issetz,  Devonian  limestone  at,  364. 
Tcheremcham  river,  near  Sergiefsk,  Lingula!  found  near  Klev- 
lina  in  the  valley  of,  157- 

Tcliereintsal  (west  flank  of  the  Ural),  altered  rocks  at,  359. 
Tchihatclietf,  M.  Pierre  de,  his  travels  and  important  geological 
work  on  the  Altai  mountains,  6*. 

Tehistnpol  to  Bogoroslan,  a line  joining  these  places  is  the 
western  limit,  to  the  plant-bearing  and  cupriferous  Permian 
grits,  156. 

Tchol  anil  Tolya  (North  Ural),  Oxfordian  beds  on  the  banks  of, 
230. 

Tchornozem  or  black  earth  of  Russia,  description  of,  55  7 et  seq. 

, analysis  and  rich  soil  of,  559. 

, probable  aqueous  origin  of,  561,  563,  565. 

not  the  same  as  the  loss  of  Germany,  562. 

, absence  of  marine  or  freshwater  shells  in,  564. 

, its  occurrence  on  the  banks  of  the  Oka,  59. 

found  near  the  higher  limits  of  the  Kalmiuss,  96. 

, its  appearance  at  Biclgnrod,  268. 

found  in  the  Southern  Bashkir  districts,  491. 

Tchudova,  on  the  Kerist,  Devonian  limestones  of  scales  of  Glyp- 
tosteus  reticulatus  found  in  the  ravines  north  of,  42. 
Tchnida  (South  Ural),  the  mineral  structure  of  this  range,  429. 
Tchussovaya  river,  carboniferous  limestone  on  the  hanks  of  the, 
125;  flexures  of  its  Devonian  and  carboniferous  rocks, 
386,  388. 

, account  of  the  descent  of  the,  384.  (See 

sketch,  337,  653.) 

, picturesque  scenery  of  the,  388. 

, crystalline  rocks  between  Teheremtsal  and,  359. 

, structure  of  the  country  between,  and  Serebriansk, 

383. 

, millstone  grit  of  this  river  repeated  in  the  Timan 

range,  415.  (Orthography  of  Tchussovaya,  658.) 

Teeth  and  hones  of  fishes,  microscopic  examination  of,  by  Pro- 
fessors Owen  and  Agassiz,  67,  635. 

Teploff,  Major,  his  assistance  to  the  authors,  110. 

Teplova,  on  the  Tioslia,  Permian  limestones  at,  164. 
Terebratula  more  abundant  in  Devonian  than  in  lower  strata, 
63. 

Terraces  in  valleys,  their  occurrence  and  explanation  of,  550. 

* Terrain  Oxfordien,’  or  Oxford  clay,  &e.,  represents  the  whole 
oolitic  and  Jurassic  series  in  Russia,  238. 


Tertiary  deposits  of  Russia,  8*,  281  et  seq. 

eocene  rocks  of  Russia,  general  account  of,  284. 

, list  of  fossils  from  Butschak, 

on  the  Dnieper,  286. 

of  Antipofka,  on  the  Volga, 

277,  288. 

resemble  those  of  Bognor.  583. 

■  miocene  rocks  of  Russia,  salt  deposits  of  Wieiiczka,  290. 

, shelly  sands  of  the  Upper  Vis- 
tula of  this  period,  292. 

from  the  southern  districts,  293. 

, oolitic  rocks  of  this  period,  294. 

, limestone  of  Taganrog,  295. 

Aralo-Caspian  or  steppe  limestone,  297  et  seq. 

deposits  of  the  steppe  of  Astrakhan,  316. 

deposits  of  the  low  steppe  of  the  Caucasus,  319. 

post-pliocene  beds  in  North-Eastern  Russia,  327. 

grits  of  Kaltchedansk  (Siberia),  366. 

— of  Verkhoturic  (Siberia),  395. 

Thecodont  sanrians,  sanroid  remains  of  the  Russian  Permian 
strata  referred  to,  155. 

Tiflis,  Aralo-Caspian  strata  extend  to,  298. 

Tilestone,  its  position  at  the  top  of  the  Silurian  series,  1.3. 

represented  by  a calcareous  hand  at  Oesel  and  Dago, 

35*. 

Timan  range,  position  of  (Preface),  21* 

, account  of  the  geology  of,  230,  340, 341 , 404,  412. 

, Silurian  and  Devonian  rocks  of,  413,  414. 

■  — — , carboniferous  limestone  and  millstone  grit  of,  414. 

, eruptive  rocks  of  the,  415. 

forms  the  eastern  limit  of  erratic  blocks,  521. 

Tioslia  (see  Teplova),  Permian  rocks  on  the  banks  of  the,  164. 
Tismiinski,  hummocks  of  micaceous  rocks  with  ores  of  iron  in 
the  Ural-tau  so  called,  433. 

j Tol  river  (Arctic  Ural),  fossiliferous  Jurassic  beds  at,  406. 
Tolks,  on  the  Jemmbach  (Esthouia),  inflammable  bituminous 
schist  with  Silurian  limestones  at,  34. 

Tolya  and  Tchol,  rivers  in  the  North  Ural,  Oxfordian  beds  on 
the  hanks  of  the,  230. 

Toretz  (south  of  Bachmuth),  coal  extracted  from  the  banks  of 
the,  104. 

• , probability  of  coal  on  the  east  hank  of  the,  118. 

Torrents,  the  rush  of,  formerly  supposed  by  other  authors  to 
have  scratched  and  polished  rocks,  view  modified,  535. 
Tosna  river,  near  St.  Petersburg,  position  of  Ungulite  grit  on 
the,  27*. 

, section  of  Silurian  rocks  near  Nikolskaya  on  this  river, 

29*. 

— , fossiliferous  beds  on  the  banks  of,  29. 

Totma,  salt  springs  in  the  red  deposits  of,  1 78. 

1 Trainees,’  distribution  of  erratic  blocks  in  this  form  near  St. 

Petersburg,  512 ; at  other  places,  526  et  passim. 

Transition  from  cretaceous  to  tertiary  rocks  may  possibly  be 
found  in  Russia,  277,  289. 

Trees,  silicified,  found  in  the  sands  round  Ustiug,  177. 

Triassic  rocks,  absence  of,  in  Russia,  8, 256. 

, always  conformable  to  the  Permian  rocks  in 

Europe,  204. 

Trigonia  clavellata  found  in  shelly  Jurassic  beds  at  Kamenka 
on  the  Donetz,  25 1 ; near  Moscow  and  J elatma  (see  vol.  ii.). 
Trilobites,  M.  Emmerich’s  and  M.  Burmeister’s  work  on.  4. 

, these  fossils  abundant  in  the  Silurian  rocks  of  Norway 

and  Sweden,  12  to  19*. 

, abundance  and  general  character  of,  in  the  Silurian 

strata  of  Russia,  37. 

, rarity  of  in  Devonian  and  carboniferous  systems, 

134. 

.absence  of,  in  the  Permian  system,  212. 

Troitsk  (Kirghis  steppes),  description  of,  and  account  of  the 
geology  in  the  neighbourhood,  442. 

Troitsk  (Bielebei),  fossil  sauroid  remains  found  near,  155. 
Troitskoi,  on  the  Moskva,  siliceous  grit  with  fossils  at,  240. 
Troost,  Dr.,  his  account  of  the  geology  of  Tennessee,  4*. 
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Trough  (vast)  or  basin  of  upper  Silurian  deposits  in  Oesel, 
Dago  and  Gothland,  35*. 

Troughs  of  palaeozoic  rocks  on  the  west  flank  of  the  Ural  moun- 
tains, 386,  431,  462. 

Tryplasma,  a subgeuus  of  Cyathophyllum , described,  613. 

Tsher  (Timan),  carboniferous  rocks  on  this  river,  415. 

Tubipora , analogies  with  and  resemblance  of  this  coral  to  Sy - 
ringopora , 592. 

Tufa,  calcareous,  on  carboniferous  strata  at  Putshino  (Oka),  82. 
Tufaceous  limestone!  (Permian)  with  Producti,  near  Verkny  and 
Nijny  Troitsk,  153. 

seen  between  Sviask  and  Tcheboksar  on 

the  Volga,  180. 

Tula,  lower  carboniferous  rocks  at,  77. 

and  Kaluga,  lower  limestone  of,  79. 

Tun-os  (Upsala),  description  of,  546. 

Tura  (North  Ural),  Siluriau  rocks  on  the  banks  of  the,  394, 
402. 

Turbiiuilia  ibicina.  See  Caninia. 

Turinsk,  Nijny,  zavod  of,  passage  of  the  Ural  by  the  Katchkanar 
to  this  place  and  Vcrkhoturie,  390  to  394. 

Turkey  (see  Bou4),  geological  structure  adverted  to,  656. 
Turkistan,  composition  of  the  plain  of,  310. 

Turyinsk,  near  Bogoslofsk,  copper  mines  of,  398. 

Tzaritziu,  tertiary  age  of  the  steppes  between  this  town  and 
Sarepta,  278. 

Tzilma  river  (Timan),  section  of  Devonian  rocks  on  the,  414. 
traverses  the  carboniferous  limestone,  415. 

UuDiivALtA.  (Sweden),  raised  beaches  of  this  place  compared 
with  those  on  the  Dwina  and  Vaga,  329. 

Ufa  river  (South  Ural),  carboniferous  limestone  on  the  banks 
of,  129. 

, section  of  Permian  strata  between  this  river  and 

Sterlitamak,  150. 

, catcareous  grit  (Permian)  with  fossils  on  the  banks 

of,  358. 

Ui,  granite  of  the  steppes,  east  of  the  Ural,  441. 

Ukhta  and  Vitchegda  (Timan  range),  Permian  limestones  on 
the  rivers,  412. 

, Damanik,  or  upper  Silurian  schists  of,  414. 

Ukraine,  fossils  found  there  indicate  beds  belonging  to  the 
older  tertiary  period,  280. 

Uksenskaya,  on  the  Pinega,  limestone  with  carboniferous  fossils 
at,  172. 

Ulu  Utasse-tau  (South  Ural),  a hill  of  magnetic  iron,  445. 
Undulations  of  the  lower  Silurian  strata  in  Northern  Russia,  31. 

of  considerable  extent,  in  the  Devonian  strata  on 

the  right  hank  of  the  Diioa,  5 1 . 

Ungulites,  description  of  this  genus  of  shells,  26. 

, large  size  of,  at  Baltisch  Port,  Esthonia,  28. 

Ungidite  grit  and  bituminous  schist,  its  position  in  the  Russian 
Silurian  series,  25*,  27. 

, thickness  of  the,  27*. 

United  States,  pakeozoic  rocks  of  the,  5*. 

Uuja  river  (Tambof ),  iron  works  there,  84,  234. 

, near  Jelatma,  ironsand  beds  of,  belong  to 

the  Moscow  millstone  series,  242. 

, red  marls  (Kostroma)  (Permian)  appearing  at,  178. 

, black  Jurassic  shales  of  the  banks  of  the,  233. 

Unskoi  (Archangel),  salt  spring  at,  518. 

Upheavals,  absence  of,  in  Russia,  between  the  V aldai  Hills  and 
the  Dwina,  25. 

, general  character  of  in  Russia,  35*,  53,  b2,  oJ7. 

, general  character  of  in  the  Ural  mountains,  4b3  et 

sen. 

, nature  of  those  that  elevated  the  land  on  the  coast 

of  the  Black  and  Caspian  Seas,  299. 

Upper  greensand,  relations  of,  in  Russia,  280. 

Upsala,  marine  post-pliocene  beds  there,  covered  by  gravel  and 
boulders,  328. 

Ural  mountains,  rivers  springing  in,  21*.  (See  also  p.  337.) 

— . , general  view  of  the  structure  of,  337,  461. 


Ural  mountains,  same  order  of  pakeozoic  rocks  as  in  Russia,  39, 
461. 

, carboniferous  rocks  on  the  western  flanks  of, 

124  et  seg. 

, basin  of  the  Tchussovaya,  in,  125. 

, carboniferous  series  in  that  part  of  the  chain 

south  of  the  Bielaya,  131. 

, ancient  continental  surface  of,  471,  521,  555. 

, section  from  the  flanks  of  the  chain  near  Ster- 
litamak to  the  Volga,  150. 

, the  copper  sands  and  marls  (Permian)  derived 

from,  168. 

, probability  that  certain  sandstones  and  lime- 
stones (Permian)  on  the  western  flank  of  this  chain  re- 
present the  rothe-todte-liegeude,  203. 

, general  account  of  the,  337  et  seg. 

, previous  knowledge  of  the  chain  before  the 

visit  of  the  authors,  338. 

, viewed  as  a great  meridian  chain,  339. 

, general  exteut  of  the  chain,  340. 

, age  of  the  rocks  of,  350  to  470. 

, direction  of  the  rocks  of,  467. 

, date  of  the  introduction  of  metalliferous  ores 

into  the  chain,  472  et  seg.  See  Auriferous  alluvia. 

, no  Scandinavian  boulders  near,  527. 

, general  results  of  the  investigation  of,  586. 

, North,  a portion  of  the  chain  so  called  by  the 

miners,  342,  350  et  seg. 

, western  flank  of,  354  et  seg. 

— , pass  of  the  Katehkanarfrom  the  western 

to  the  eastern  flank,  390. 

, sedimentary  origin  of  the  rocks  of,  403. 

, Jurassic  rocks  on  the  eastern  flank  of 

230,  406. 

, eastern  flauk  of  the  most  northern 

part,  called  by  the  authors  the  Arctic  Ural,  404. 

, western  flank  of  the  Arctic  Ural,  406. 

, Jurassic  rocks  between  these  moun- 
tains and  the  Timan  range,  417. 

, South,  general  geological  structure  of,  346, 

350. 


, how  distinguished  from  the  north,  420. 

, axis  of,  437. 

, eastern  flanks  of  the  chain,  421, 446. 

, group  of  the  mountains  around  Zlata- 

ust,  from  which  the  South  Ural  mountains  radiate,  426. 

western  flank,  Permian  rocks  of,  145, 

461. 


, towards  Simsk,  430. 

, general  view  of  the  eastern  flank  of, 444. 

, Messrs.  Hofmann  and  Helmersen’s 

work  on  the  South  Ural,  445. 

, porphyry  and  jaspideous  schist  of  the 

axis  of,  454. 

, auriferous  alluvia  of,  487  et  seg. 

river,  general  geological  features  on  its  banks,  444. 

, its  traverse  from  Orsk  to  Orenburg,  446. 

, chalk  on  the  banks  of  its  lower  course,  272. 

and  Volga,  lower  steppe  between,  316. 

Uralsk,  on  the  Ural,  white  chalk,  272. 

Ural-tau,  micaceous  schist  and  quartz  rock  forming  this  crest, 
433. 


Urenga  (South  Ural),  structure  of  micaceous  and  chloritic  schist 
at,  428. 

Urmanzclair,  a tributary  of  the  Sakmara,  psammitic  grauwackd 
in  the  gorge  of,  452. 

Urtazimsk,  on  the  Ural  river,  carboniferous  limestone  south  of, 
445. 

Urus  (Aurochs'),  a living  species,  possibly  one  of  the  large 
mammals  formerly  ranging  over  Northern  Europe,  503. 

Usoliec,  on  the  Lower  Volga,  the  carb  oniferous  limestone  capped 
there  by  a tufaceous  conglomera  te,  87.  See  Davidoff. 

, beds  of  the  Permian  system  ne  ar  tp,  159. 
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Uspensk  (Donetz),  coal  mines  worked  at,  107, 108. 

, coal  district  one  of  the  richest  m Southern  Russia,  118. 

, cretaceous  fossils  at,  266. 

Ussa  river  (tributary  of  the  Volga),  section  of  7 lime- 
stone exhibited  at  the  mouth  o t,  8(i. 

Ust-Koiva,  on  the  Tchussovaya,  section  of  contorted  carboni- 
ferous rocks  near,  120 . 

Devonian  and  carboniferous  rocks  seen  on  the  descent 

of  the  Tchussovaya  to,  381  et  seq. 

, transverse  section  of  the  Ural  from  this  place  to  Verk- 

hoturie,  389. 

Ust-Kataevsk  (Ural),  Devonian  limestones  between  Yuryuseusk 


and,  430. 

Ust-Serebriansk,  on  the  Tchussovaya,  black  dolomite  (Devonian) 
near,  385. 

Ust  Simsk,  near  Sterlitamak,  probable  junction  of  the  inner 
and  outer  zones  of  carboniferous  limestones  at,  130. 

Ust  Sisolsk  (government  of  Vologda),  identity  of  its  Oxfordian 
beds  with  those  of  other  distant  parts,  230. 

( the  neighbourhood  of,  the  limit  of  the  Scandinavian 

blocks,  521.  „ . , ...  , -a, 

, direction  of  the  Scandinavian  drift,  to,  j it  ■ 

Ust-Urt,  the  isthmus  between  the  Caspian  and  the  Aral  Seas, 
shelly  limestone  of  the  surface  of,  309,  310. 

, supposed  by  Humboldt  to  he  the  termination  ot  the 

Ural  mountains,  811. 

, oceanic  deposits  in  the,  325,  652. 

Ust-Vaga,  on  the  Dwina,  sequence  of  Permian  strata  near,  1 74. 

, sequence  of  rocks  seen  on  the  road  from  this  place 

to  Ustiug,  176. 

, post-pliocene  deposits  at,  329. 

Ustiug  Veliki,  on  the  Permian  rocks  exposed  in  ascending  the 

Dwina  from  Archangel  to  this  place,  172. 

> white  marls  and  fossiliferous  limestones  (Permian)  be- 
tween Vitcgra  and  this  place,  175. 

f sequence  of  rocks  seen  on  the  road  from  tins  place  to 

Ust-Vaga,  176. 

, lithological  character  of  the  rocks  around,  177. 

i argillaceous  limestones  seen  in  ascending  the  Suchona 

from  this  place  to  Vologda,  177. 

, account  of  the  city  of,  177. 


, granitic  blocks  at,  520. 

blocks  of  granite  and  greensand  scarce  at,  524. 

Usva  river  (Tchussovaya),  coarse  conglomerates  at  the  mouth 
of,  127.  (See  PI.'  11.  fig.  5.) 

Utva  river  (Orenburg),  dial k observed  at, 

Uvel.sk  (east  of  the  South  Ural),  granite  near,  441. 

Uziansk  (South  Ural),  zavod  of,  458. 


Vaga,  raised  sea-bottoms  found  on  the  hanks  of,  318. 

Vaigatz  island,  in  the  Northern  Sea,  prolongation  ot  the  axis 
of  the  Ural  to,  339. 

f doubtful  condition  of  the  rocks  in,  411. 

Valdai  Hills,  the  chief  watershed  of  Northern  Russia,  20*. 

, chiefly  composed  of  Devonian  rocks,  41,  44. 

lower  carboniferous  limestone  surmounting  the 

Devonian  rocks  of,  46,  70. 

t the  carboniferous  limestone  extends  from  these 

hills  as  a centre,  77.  , , , 

j their  effect  in  arresting  the  masses  of  dnit  trans- 
ported from  the  north,  519.  ,,  . 

^ submerged  during  the  deposit  ot  the  northern 


drift,  524.  . , 

Vanuxem,  Mr.,  his  account  of  the  geology  of  part  of  the  state 
of  New  York,  4*.  . ..  _ 

Vase  of  avanturiue  presented  to  Mr.  Murchison  by  the  Empe- 
ror of  Russia,  434. 

Vashkina  (Timan),  upper  Silurian  fossiliferous  schists  on  the, 
413. 

Vassili-Maidan,  near  the  Alatyr,  concretions  of  impure  argilla- 
ceous limestone  (Jurassic)  at,  244. 

Yassilkova,  on  the  Lava  between  the  Volkof  and  the  Siass, 
Ungulites  mixed  with  other  Silurian  fossils  at,  28. 


Vassilivrask,  a pass  in  the  Ural,  talcose  schists  near,  360. 

Veduga,  near  Voroneje,  section  showing  cretaceous  series  on 
the  banks  of,  271 . 

Vegetable  remains,  fossil,  their  intimate  relation  with  copper 
ore  in  the  Permian  series,  154. 

Vegetation,  influence  of  tlie  blue  clay  of  St.  Petersburg  on,  27. 

, its  character  in  soils  upon  the  carboniferous  lime- 
stone, 76. 

. , change  of,  in  advancing  from  Archangel  south- 

wards, 176. 

, northern  limits  of.  See  Petchora,  Map,  PL  \ I. 

, its  superior  quality  (corn)  on  the  black  earth,  5o9. 

Veins  of  gold  ore  at  Bcrezovsk  (Ekaterinburg),  476. 

Velicovo,  on  the  Kliasma,  white  carboniferous  limestone  of,  85. 

, ridge  extending  from  Kosrof  to  this  place,  85. 

Verblnya-gora,  a spur  of  carboniferous  limestone  from  the 
Gurmava  hills  (South  Ural),  450. 

Verch  Uralsk  (east  flank  of  South  Ural),  granitic  rocks  east  of, 
443. 

, tTact.  between  this  place  and  Orsk,  414. 

, section  from  this  place  to  Sterlitamak  (see PI.  IV.), 

454. 

Verchny  Barantchinsk  (Ural),  zavod  of,  381. 

Verchni-Miask,  gold  workings  near  Miask  so  called,  488. 

Verehni-Moulinsk,  near  Perm,  fossil  fishes  found  at,  218. 

Verclnii  Ozcrnaia  (South  Ural),  Permian  rocks  at,  450. 

Verkhoturie,  Siberian  fortress  of  the  North  Ural,  see  view  of, 
395,  653. 

, granite,  tertiary  grits,  &c.,  367,  394. 

Verkni  Kuudriutcheskaya,  near  the  Donetz,  seams  of  coal  at, 

102. 

, emergence  of  the  carboniferous  from  beneath  the  cre- 
taceous rocks  at,  109. 

Verkni-Podvolodchie,  near  Perm,  ascending  section  of  Permian 
rocks  at,  142. 

Verkni-Troitsk,  on  tlu;  Kidash,  white  marlstones  (Permian)  be- 
tween this  place  and  Nijni  Troitsk,  152. 

Verkni  Usloii,  on  the  Volga,  gypsum  (Permian)  found  at,  162. 

Verneuil,  M.  E.  de,  the  origin  and  progress  of  his  researches  in 
Russia  (Preface),  passim. 

, his  memoir  on  the  palaeozoic  fossils  of  the 

Rhenish  provinces,  1*. 

, his  description  of  the  palaeozoic  fossils  of 

Russia.  (See  vol.  ii.) 

, his  observations  on  the  tertiary  deposits  of 

the  Crimsea,  301. 

Viasniki,  on  the  Oka,  extent  of  the  red  marls,  180. 

, section  of  variegated  marls  and  sands  at,  with  Cythe- 

rines  and  mineral  milk  or  fossil  leather  found  near,  182. 

Viatka  river,  near  Perm,  grits  (Permian),  160. 

Vienilza  (Poland),  uiiocene  deposits  near,  294. 

Vim  (Timan),  gypsum  in  the  upper  part  of  the,  412. 

Vindin-Ostrof,  on  the  Volkof,  to  near  Bor,  Devonian  fossils  of 


this  tract,  43. 

Visilki  (South  Ural),  fossiliferous  Permian  limestone  at,  148. 
Visinga  (tributary  of  the  Sisola),  Jurassic  rocks  ou  the  banks 
of,  417. 

Visiugs  island  (Sweden),  the  sandstone  of,  Silurian,  17*. 
Vissimo-Shaitansk,  near  tlie  crest  of  tlie  North  Ural,  Devonian 
limestone  at,  376. 

— , platinum  found  by  Humboldt  at,  3J3. 


fistula  river,  mioccne  tertiary  shelly  sands  in  the  upper  \ alley 
of,  283,291.  . „ , 

arrangement  of  blocks  in  tlie  valley  of, 

/itchegda  river  (Timan),  upper  Silurian  schists  of,  413. 
fitchcgda  and  Ukhta,  Permian  limestones  on,  412. 
fitegra,  section  of  Devonian  strata  near  the  high  road  leading 
to.’ 47. 

t extension  of  the  carboniferous  limestone  to,  >3. 

, sequence  of  rocks  at,  74,  75. 

carboniferous  fossils  found  at,  75. 

, white  marls  and  fossiliferous  limestones  (Permian)  be- 
tween Ustiug  and,  175. 
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Vitegra,  Avicula  antiqua  found  at,  209. 

, condition  of  the  drift  near,  516. 

river,  carboniferous  limestone  cliffs  on  the  banks  of,  75. 

Vitegraski,  near  Vitegra,  old  red  sandstone  seen  at,  49. 

- rivulet,  expansion  of  the  lower  Devonian  rocks  on 

the  banks  of,  74. 

Vitlanka  river  (Orenburg),  fossil ifero us  siliceous  beds  of  the 
Jurassic  period  near,  247. 

Vladimir,  Fusulime  observed  by  Fischer  in  the  government  of, 
b7.  See  Fwmlinat. 

, ammonites  iu  iron  mines  of,  213. 

VIoia  (St..  Petersburg),  calcareous  flags  (Silurian),  at,  30*. 

, a section  of  lower  Silurian  beds  exhibited  at,  30*. 

Vogt,  M.,  on  Devonian  fishes  of  the  Eifel,  7*. 

Vol  river  (Timan  range),  Silurian  schists  on,  413. 

, Devonian  rocks  on,  414.  (See  PI.  V.  fig.  5.) 

, carboniferous  limestone  on,  415. 

Volborth,  M.,  his  memoir  on  Enhino-encrirms,  38. 

Volcanoes  mud,  in  a line  parallel  with  and  near  tlm  Caucasus, 
575. 

Volchof  (Siberia),  descent  of  the  Issetz  to,  300.  (See  sketch 
of,  3G2,  and  section,  PI.  II.  fig.  l.) 

Volga  river,  length  of  its  course,  21. 

, its  importance  in  affording  good  geological  sections,  21*. 

— , no  carboniferous  rocks  to  the  cast  of  it  until  the  flanks 

of  the  Ural  mountains  arc  reached,  77. 

‘ > lofty  clift's  formed  of  the  Fusuliua  limestone  on,  86. 

, section  through  ihc  upper  carboniferous  limestone 

exhibited  on  the  banks  of,  86  to  88.  See  Fusulinw. 

, striking  pboenomenon  of  high  right  bank  and  low  left 

bank  of,  21*  650. 

, red  (Permian)  marls  seen  in  descending  this  river  from 
Kostroma  to  Nijny  Novgorod,  178. 

•  •>  tufaceous  limestone  (Permian)  between  Sviask  and 

Tcheboksar  on  the,  180. 

•  , Jurassic  basin  of  the  middle  part  of,  231. 

, black  J urassiO  shales  on  the  banks  of,  233. 

, bituminous  schists  of.  245. 

, cretaceous  rocks  of  the  lower  part  of,  273. 

•  , eocene  fossils  at  Antipofka  on  the  banks  of,  277,  283 

288. 

, lower  steppe  between  tb.is  river  and  the  Ural  moun- 
tains, 316. 

, ancient  extension  of  the  Caspian  sea  to  Volsk  and  Svsran 

on  the  banks  of,  324. 

, Jurassic  rocks  in  the  cliffs  of,  near  Sariitof,  246. 

, erratic  blocks  on  the  banks  of  the,  520. 

its  supply  of  water  affected  by  the  destruction  of  the 

forests  in  the  tracts  which  feed  it,  578. 

Volhynia,  height  of  tlic  western  extremity  of  the  granitic  steppe 
of,  21. 

, miocenc  te.rtiaries  extend  to,  283. 

Volkner,  Colonel,  his  friendly  assistance,  143. 

Volkof,  or  Volkhof  river,  Ungulite  grit  reposing  on  the  blue 
shale  near,  27*. 

, section  on  the  banks  of,  29. 

, section  on,  exhibitingthe  passage  of  Silurian  into  Devo- 
nian beds,  43. 

, iehtbyolites  of,  differ  from  those  found  on  the  Priksha, 

44. 

Vologda,  argillaceous  limestones  (Permian)  seen  in  descending 
the  Suchona  from  this  place  to  Ustiug,  177. 

, vast  spread  of  detritus  at,  178. 

Volshaya  (or  Bolshaya)  Gora,  the  height  of  this  pass,  360. 

Volsk,  on  the  Volga,  section  exhibiting  chalk  at,  274. 

and  Sysran,  on  the  Volga,  ancient  extension  of  the  Cas- 
pian to,  325. 

Voltchia  river,  west-north-west  limit  of  the  carboniferous  re- 
gion of  Southern  Russia,  89. 

Voltchia  and  Kalmiuss,  stratified  crystalline  rocks  of  the,  91. 
Vornova,  on  the  Oka,  cliffs  at,  containing  bituminous  clay,  sole 
representative  of  coal,  78. 

Vorona,  Devonian  rocks  at  its  junction  with  the  Don,  60. 


Voroneje,  near  the  Don,  Devonian  strata  of  this  tract  best  seen 
on  the  banks  of  the  Devitza  rivulet,  60. 

, Devonian  limestones  of,  extremely  fossiUferous,  61. 

, absence  of  Jurassic  strata  in  the  government  of,  244. 

, cretaceous  deposits  near,  271. 

, northern  erratic  blocks  extend  to,  519. 

— , northern  detritus  on  the  Don  near,  525. 

V oskresensk  (South  Ural),  Permian  cupriferous  conglomerates 


Waiwara,  in  Esthonia,  thickness  of  the  ‘pleta’  limestone  in 
the  vicinity  of,  33*. 

, angular  blocks  on  the  cliffs  between  this  place  and 

Jeive,  511. 

Wales,  reference  to  the  Silurian  and  crystalline  rocks  of,  2 et 
xni/.,  436. 

Walachia  and  Moldavia,  humus  of,  564. 

Wangenheim,  von  Qualeti,  Major,  his  geological  sketch  of  the 
Permian  rocks  in  the  district  round  Bielebei,  141. 

, his  kind  assistance,  141, 152  ; 
his  sketch  of  the  succession  near  Sterlitamak,  461. 

Warsaw,  sandstones  of  the  same  age  as  those  of  Brora  and 
the  east  of  Yorkshire,  241. 

, collections  of  cretaceous  fossils  in  the  Roval  Museum 

of,  263. 

Water  containing  sulphuretted  hydrogen  in  the  baths  of  Ser- 
giefsk,  157. 

— ' its  agency  in  producing  the  drift  in  Northern  Europe, 


of  Scandinavia,  542. 

Water-courses,  their  importance  in  working  out  the  geology  of 
Russia,  22. 

Watershed,  lines  of,  in  Russia,  20*. 

Waves  of  translation,  tlieir  efficiency  as  transporting  agents, 
553. 


; j their  agency  necessary  to  explain  the 

drift  phenomena  of  Sweden,  545. 

probably  the  chief  moving  power  iu 

transporting  drift,  556. 

Wealden  beds,  absence  of,  in  Russia,  260. 

Wenlock  limestone  represented  in  Sweden  by  the  Gothland 
limestone,  18*. 

, its  equivalent  in  the  Russian  isle  of  Oesel, 

35*. 

Wettern  Lake,  Sweden,  sections  near,  17*. 

Whetstone  grits  of  the  carboniferous  period  found  on  the  Pet- 
chora  river,  410. 

White  limestone  (carboniferous)  of  Archangel,  73  to  76. 

of  Moscow,  account  of,  80. 

alternating  with  magnesian 

bands  at  Moscow,  81. 

and  gypsum  ^ Permian)  of  Shuran  (Kama), 

162. 

White  sea,  M.  Bohtlingk’s  journey  to,  22*. 

, the  old  red  sandstone  ranges  up  to  the  edges  of  tin: 

metamorphie  rocks  of,  49. 

, Oxfordian  beds  on  the  shores  of  the,  230. 

, blocks  on  the  shores  of  the,  517. 

Wieliezka,  tertiary  salt  deposits  of,  290. 

Williams,  Lady  Sarah,  Indian  fossils  collected  by  her,  256. 

Wissenhach  schists,  resemblance  of,  to  the  Dumanik  schists  on 
the  Ukhta,  414.  (See  correction,  p.  645.) 

Wissenstein  (Esthonia),  Pentamerus  hand  at,  34*. 

Wood,  fossil,  its  association  with  copper  ore,  154. 

Worth,  M.,  his  exertions  in  obtaining  fossils  from  the  red  De- 
vonian marlstonc  near  Petersburg,  33. 

’Wrangel,  Admiral  von,  bis  voyage  referred  to,  498. 

Wyon,  Mr.  Leonard,  his  medal  of  the  Emperor.  (See  Dedica- 
tion and  Preface,  xiv.) 


Y a kina  (west  flank  of  Ural),  Devonian  rocks  seen  at,  430. 
Yakutsk,  permanently  frozen  soil  at,  190. 
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Yallira  or  Yellim  (west  flank  of  Ural),  carboniferous  sandstones 
between  Altcbitska  and,  128,  354. 

Y’arapol  (Poland),  mioeene  deposits  near,  294. 

Yangelskaya  (east  flank  of  South  Ural),  porphyry  at,  445. 

Yaroslavl  (city  of),  red  Permian  marls  hidden  under  detritus  at, 

178. 

Yasikoff,  M.  (See  Jasikoflf,  his  memoir  on  new  red  sandstone, 

&c.,  220.) 

Yegra-laga  river  (Arctic  Ural),  alluvial  plain  of,  407- 

Yelatma,  or  Jelatma,  carboniferous  limestone  succeeded  by  Ju- 
rassic rocks  near,  84. 

, erratic  blocks  extend  to,  519. 

Yemangulova  (west  flank  of  South  Ural),  Permian  fossiliferous 
limestone  of,  148. 

Yenisei  and  Lena  rivers,  drift  conveyed  by,  498. 

Yeskino  river  (Donetz),  coal  at,  96. 

Yugoshansk  zavod,  east  of  Kazan,  tine  Permian  fossil  plants  at, 
160. 

Yurasamskoi,  near  Kishtymsk  in  the  Ural,  fibrous  iron  ore  found 
at,  426. 

Yuryuscnsk,  near  Zlatahst,  Silurian  rocks  at,  429. 

. — ' , Devonian  limestones  between  this  place  and  Ust- 

Kataevsk,  430. 

Zaixary  (lower  ridge  of  the  Tatra  mountains),  appearance  of 
Carpathian  sandstone  with  Jurassic  fossils  at,  explained, 
265. 

Zuimskaya,  on  the  Issetz,  carboniferous  fossils  at,  363. 

Zaraisk,  near  the  Oka,  Jurassic  fossils  found  at,  234. 

Zarevo-Alexandrofsk,  zavod  of,  489. 

Zastrova,  on  the  Dwina,  red-coloured  beds  at,  176. 


Zavods  or  mining  establishments — of  Alexandrofsk,  389 ; Avzi- 
ansk,  458 ; Berezovsk,  476 ; Bielorietz,  455 ; Bissersk,  390 ; 
Bogoslofslc,  395 ; Chrestovodsvisgensk,  391  ; Kamensk, 
365  ; lvaslinsk,  424 ; Klnovsk,  385 ; Kishtymsk,  421  ; 
Kushvinsk,  378;  Knssinsk,  432  ; Lissitclna-balka,  109; 
Lugan,  110;  Miask  and  Zlatahst,  346;  Neviansk,  368 ; 
Nijny  Serginsk,  354;  Nijnv  Tajilsk,  369 ; Nijny  Turinsk, 
394;  Preohrajensk,  452 ; Satkinsk,  429  ; Screbriuusk,  381  ; 
Simsk,  431;  Soimanofsk,  426;  Turvinsk,  399 ; Ugpensk. 
107;  Uziansk,  458;  Yugoshansk,  160  ; Yuryusensk,  429  ; 
Zarevo-Alexandrofsk,  489  ; Zlataust,  427. 

Zcchsteiu,  equivalents  of,  in  the  Permian  rocks  of  Russia,  139, 
199. 

Zeuschner,  Prof.,  his  works  on  the  Jurassic  and  cretaceous  rocks 
of  Poland,  253,  264 

, his  opinion  with  regard  to  the  Jurassic  age 

of  the  Carpathian  sandstone,  265. 

, his  assistance  to  the  authors  in  examining  the 

Carpathians  and  the  tertiary  deposits  of  the  Vistula,  263, 
293.  (See  account  of  Map,  657.) 

Zigalga,  a mountain  of  quartz  rock  between  Zlatahst  and  Simsk, 
429. 

Zinovief,  M.,  his  travels  with  the  authors,  1 75. 

Zlataust,  the  centre  of  an  important  mimng  district,  346. 

, structure  of  the  mountains  around,  426.  (See  PI.  III. 

fig.  1.) 

, steel  manufactures  of,  427. 

, zavod  of,  427. 

Zwickau  (Saxony),  flora  of  the  rothe-todte-liegende  at,  199.  (See 
Gutbier.) 


ERRATUM. 

Page  18*,  and  Index,  page  6/8,  for  Homberg  read  Iloburg. 
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A V A N T-PROP  0 S„ 


Dans  la  preface  de  notre  premier  volume  nous  avons  fait,  pour  ainsi  dire,  l’histoire  du 
iivre  que  nous  presentons  au  public;  nous  avons  dit  quelles  circonstances  nous  avaient 
reunis  dans  une  pensee  commune,  quels  liens  d’amitie  s’etaient  formes  entre  nous, 
et  comment  la  haute  protection  de  Sa  Majeste  Imperiale  et  celle  du  ministre  eclaire  qui 
presidait  alors  au  departement  des  finances  et  des  mines,  nous  avaient  encourages  et 
secondes  dans  Fexecution  d’un  projet,  qui  nous  paraissait  d’abord  au  dessus  de  nos 
forces.  Unis  par  la  conformite  de  nos  vues  scientifiques,  et  assistes  par  un  jeune  lieu- 
tenant des  mines,  M.  Kokcharof,  nous  nous  sommes  propose  de  tracer  une  esquisse 
geologique  de  la  Russie  et  de  FOural,  qui  put  servir  par  la  suite  de  base  a une  etude 
plus  detaillee  du  sol.  Les  etes  de  1840  et  1841  nous  ont  suffi  pour  recueillir  les  ma- 
teriaux  essentiels  de  ce  travail.  Voyageant  par  des  routes  differentes  et  nous  reunissant 
de  temps  a autres  pour  comparer  nos  observations,  nous  avons  pu  doubler  ainsi  le 
champ  de  nos  explorations  (1) ; et  c’est  le  resultat  de  ces  efforts  combines  que  nous 
presentons  dans  ces  deux  volumes.  Le  premier,  divise  en  deux  parties,  dont  Fune  est 
consacree  a la  Russie  d’Europe  et  Fautre  a FOural,  comprend  toute  la  geologie  en  mdme 
temps  que  les  considerations  de  paleontologie  generate  qui  s’y  rattachent  directement- 
le  second  est  consacre  a la  description  detaillee  des  especes.  Les  vues  generates  qui 
resultaient  pour  nous  de  letude  de  chaque  grand  systeme  de  couches  et  de  ses  fossiles 

(1)  C’dtendue  horizontale  des  formations  en  Russie  rendait  ce  mode  de  travail  plus  facile  qu’il  ne  refit  M 
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devaient  trouver  place  dans  notre  premier  volume,  car  dans  un  pays  ou  les  depots  de 
divers  ages  se  succedent  sans  discordance  bien  prouoncee,  la  superposition  ne  suffit 
pas  toujours  pour  marquer  les  limites  de  ces  groupes  naturels  auxquels  on  a donne  le 
nora  de  systemes  et  de  terrains,  et  l’on  est  souvent  oblige  de  recourir  a la  succession  des 
corps  organises.  Comme  dans  cette  marche,  tout  repose  sur  la  connaissance  exacte  des 
especes,  il  nous  a paru  essentiel  de  donner  a leur  etude  toute  l’extension  et  tout  le  soin 
qu’elle  merite,  et  c’est  pour  cette  raison  que  la  description  des  fossiles  ou  la  troisieme 
partie  de  l’ouvrage  n’a  pas  exige  moins  d’un  volume  a elle  seule.  Ce  volume  contient 
done  pour  ainsi  dire  les  pieces  justificatives  des  principaux  resultats  consignes  dans  le 
premier.  La  plus  grande  partie  en  est  consacree  aux  fossiles  paleozoiques,  les  couches 
qui  les  renferment  ayant  ete  l’objet  principal  de  nos  travaux.  Eu  effet,  comme  nous 
l’avons  deja  dit,  notre  premier  but  en  venant  en  Russie  avait  ete  de  chercher  a 
appliquer  aux  depots  anciens  de  ce  pays  les  divisions  principals  que  l’un  de  nous 
avait  etablies  en  Angleterre,  en  Allemagne,  en  Belgique  et  dans  le  Boulonnais. 

Avant  de  passer  a la  description  detaillee  des  especes,  nous  jetons  un  coup  d’oeil 
general  sur  la  fauuc  des  quatre  systemes  paleozoiques,  et  nous  essayons  de  demontrer 
que  les  6tres  organises  s’y  succedent  et  s’y  developpent  a peu  pres  dans  le  meme  ordre 
que  dans  les  autres  contrees  de  l’Europe.  Quelque  eloignees  que  soient  les  plaines  de  la 
Russie  du  theatre  des  soulevements  de  nos  principals  chaiues , quelque  exemptes 
qu’elles  soient  de  toute  trace  de  convulsions  violentes,  la  serie  animale  n’en  est  pas 
moins  soumise  aux  mdmes  lois  que  dans  les  pays  les  plus  bouleverses,  comme  pour 
indiquerune  sorte  d’independance  entre  deuxordres  de  phenomenes  que  l’onconsidere 
souvent  comme  solidaires.  Plus  nous  reflechissons  sur  la  generalite  des  lois  qui  ont 
preside  au  renouvellement  des  etres  pendant  la  longue  duree  desperiodes  geologiqucs, 
plus  nous  nous  attachons  a cette  idee  qucl’espece,  comme  l’individu,  a regu  en  naissant 
une  certaine  somme  de  vitalite  propre,  qu’elle  nait,  se  developpe  et  meurt  apres  s’etre 
propagee  pendant  sa  vie  sur  une  plus  ou  moins  grande  partie  de  la  surface  du  globe. 


(1)  Prenant  pour  point  de  depart  le  systeme  silurien,  tel  qu’il  a 6t6  etabli  par  Pun  de  nous,  nous  avons 
donnd  le  nom  de  systemes  aux  groupes  de  meme  valour,  tels  que  systemes  ddvonien,  carbonilere  et  permien, 
et  c’est  settlement  a l’ensemble  que  nous  avons  appliqufi  le  nom  de  terrain,  en  y joignant  repithete  de 
paleozoique. 
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La  duree  de  chaque  espece  semble  avoir  ete  variable  cornme  celle  des  individus,  et 
pai  la  s explique  le  peu  d extension  de  certains  fossiles  qui  sont  limites  a certaines 
couches,  et  qu’on  ne  retrouve  jamais  dans  d’autres  contrees,  ni  plus  haut  ni  plus  bas 
dans  la  serie.  S’il  en  est  reellement  ainsi,  on  comprend  toule  la  valeur  des  deductions 
que  fournit  la  paleontologie  dans  les  questions  relatives  a 1 age  des  roches  sedimen- 
taires,  car  d est  evident  que  chaque  espece  ne  peut  se  trouver  que  dans  les  couches 
deposees  pendant  la  duree  limitee  de  son  existence. 

Api  es  cette  comparaison  de  la  distribution  des  fossiles  paleozo'iques  en  Russie  et  dans 

le  reste  de  FEurope,  nous  donnons  la  description  des  fossiles  et  nous  la  faisons  suivre 

dune  liste  comprenant  non  seulement  les  especes  que  nous  avons  reconnues  nous- 

memes,  mais  encore,  en  les  designant  par  un  asterisque,  celles  qui  sont  mentionnees 
par  les  auteurs. 


eBetaux  fossiles  sont  jusqu  a present  assez  rares  en  Russie,  excepte  dans  les 
schistes  carboniferes  du  Donetz,  et  dans  le  systeme  permien.  Nous  ne  nous  sommes 
specialement  occupes  que  de  ces  derniers,  qui  sont  les  seuls  dontnous  ayons  rapporte  des 
echantillons.  Ces  echantillons  se  trouvant  pour  la  plupart  en  Angleterre,  ont  eted’abord 
decrits  par  M.  Morris  et  graves  par  M.  Sowerby,  puis  sounds  ensuite  a lexamen  de 
M.  Ad.  Brongniart,  dont  les  connaissances  profondes  etaient  precieuses  pour  fixer  les 
veritables  caracteres  de  cette  flore  nouvelle.  Apres  avoir  compare  nos  plantes  aux 
riches  collections  du  Museum  de  Paris,  ce  savant  distingue  a fait  connaitre  dans  une 
lettre  adressee  a Fun  de  nous,  les  principaux  resultats  auxquels  il  etait  arrive,  et  trois 
planches  de  vegetaux  ont  cte  lithographiees  sous  son  obligeaiite  direction. 


Quant  auxanimaux,  nous  reservant  tout  ce  qui  concerne  les  Crinoides,  les  Mollusques 
et  les  Crustaces,  nous  avons  remis  en  des  mains  plus  competentes  lexamen  des  Poly- 
piers  dune  part  et  celui  des  Poissons  de  lautre.  Le  travail  de  M.  Lonsdale  surles 
premiers  etant  ecrit  en  anglais  se  trouve  dans  l’appendice  du  premier  volume,  et  celui 
de  M.  Agassiz  sur  les  Poissons  est  consigne  dans  une  serie  de  lettres,  qui  nous  etant 
parvenues  trop  tard,  n’ont  pu  etre  imprimees  qu’apres  le  tableau  general  des  fossiles 
paleozo'iques. 

L’importance  que  nous  attachons  aux  Brachiopodes , pour  Fhistoire  des  temps 
paleozo'iques,  et  la  nouvelle  delimitation  que  nous  avons  essayede  tracer entre  plusieurs 
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de  leurs  genres,  nous  ont  engages  a entrer  a leur  egard  dans  des  generalites  dont  nous 
nous  somraes  abstenus  pour  les  autres  genres  oil  elles  n etaient  pas  ne'cessaires.  Ce- 
pendant,  ayant  introduit  dans  les  Acephales  deux  genres  nouveaux  proposes  par 
M.  King,  de  Newcastle,  nous  avons  cru  convenable  d’enoncer  les  raisons  qui  motivent 
leur  etablissement. 

Consideree  long-temps  comme  une  simple  dependance  de  la  mineralogie  et  de  la 
geologie,  l’etude  des  fossiles  n’a  pas  toujours  ete  faite  avec  cel  esprit  d’examen,  propre 
a l’etude  de  la  nature  vivanle,  que  les  zoologistes  apportent  dans  leurs  travaux,  et  de  la 
sont  nees  ces  espeees  fautives,  mal  determinees,  accompaguees  de  descriptions  incom- 
pletes  et  de  dessins  plus  incomplets  encore,  qui  ont  produit  une  telle  confusion  dans 
la  science  que  plusieurs  persounes  ont  pu  douter  de  l’utilite  de  son  application  a la 
geologie.  Cette  marche  est  aujourd’hui  justement  condamnee,  et  l’on  n’exige  pas  moins 
d’exactitude  dans  les  descriptions  et  la  synonymie  que  de  fidelite  dans  la  represen- 
tation des  objets.  Sous  ce  double  rapport,  nous  n’avons  rien  neglige  pour  repondre, 
autantque  possible,  aux  besoius  actuelsde  la  science  (1). 

Les  fossiles  des  systernes  jurassique  et  cretace  ont  ete  confies  a l’un  de  nos  amis, 
M.  Alcide  d’Orbigny  qui,  occupe  depuis  plusieurs  annees  de  la  paleontologie  du  terrain 
secondaire  et  entoure  des  plus  riches  collections,  etait  plus  a meme  que  tout  autre  de 
les  determiner  rigoureusement.  Enfin  quelques  plantes  de  la  formation  jurassique  des 
environs  de  Moscou  et  quelques  empreintes  de  vegetaux  tertiaires  des  bords  du  Volga 
que  M.  Goeppert  nous  a fait  le  plaisir  de  iiecrire,  terminent  notre  ouvrage. 

Quelque  important  que  soil  le  role  de  la  Russie  dans  la  geologie  europeenne,  quel- 
que  influence  que  la  connaissance  exacte  de  la  distribution  de  ses  fossiles  puisse  avoir 
pour  les  problemes  de  paleontologie  generale,  il  est  vrai  de  dire  eependant  que  jusqu  a 
ces  derniers  temps,  ce  sujet  n’avait  pas  regu  dans  ce  pays  toute  l’attention  qu’il  me- 
rite.  Depuis  rimmortel  Pallas  jusqu’a  Tepoque  de  notre  premier  voyage  en  Russie, 

(t)Pour  se  convaincre  de  la  necessity  d’apporter  dans  la  paleontologie  laplus  scrupuleuse  attention cilad^termi- 
nation  et  1 la  fixation  des  espfcces,  il  suflil  d’observer  dans  quelle  proportion  le  nombre  en  augmente  chaque 
jour.  Dej(\  parmi  les  Mollusques,  la  faunc  fossilc  est  presque  aussi  riclie  que  la  faune  vivante,  et  il  est  & pro- 
sumer qu’avanl  peu  elle  sera  plus  considdrable.  En  cfl'ct,  si  les  espeees  n’ont  eu  qu’une  durOe  limitOe,  le  nombre  de 
celles  qui  ont  ete  ensevelies  dans  les  couches  terrestres  pendant  tout  le  cours  des  pOriodes  gOologiques,  doit 
nOcessaircment  dfipasser  le  nombre  des  espeees  vivant  actuellemcnt. 
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MM.  Fischer  de  Waldheim  (1),  Pander  (2),  Eichwald  (3),  Kutorga  (4)  et  Parrot  (5) 
s’etaient  seuls  oecupes  desfossiles  de  cet  immense  empire  (6),  et  il  n’y  avait  guere  de 
bien  connus  que  les  environs  de  Saint-Petersbourg  et  de  Moscou,  graces  aux  beaux  ou- 
vrages  des  deux  premiers  auteurs  que  nous  venons  de  citer.  L’annee  meme  de  notre 
premier  voyage,  parurent  a la  fois  un  Memoire  de  M.  Eichwald  sur  le  Valdai  (7),  un  ou- 
vrage  plus  important  du  meme  auteur  sur  le  systeme  silurien  de  l’Esthonie  ( 8 ),  et  un 
excellent  travail  deM.  deBuch  (9),  danslequel,  par  une  des  plus  belles  applications  de 
la  paieontologie,  cet  illustre  savant  indiqua  l’age  des  principaux  terrains  de  la  Russie, 
par  la  seule  etude  dune  riche  collection  de  fossiles  que  le  general  Tcheffkine  lui  avait 
fait  panenii.  Cette  appreciation  fut  faite  avec  tant  de  sagacite  que  presque  partout 
1 observation  directe  de  la  superposition  a confirme  ses  previsions.  Bientot  M.  Eichwald 
publia  son  ouvrage  intitule  Le  Monde  primitifde  Russie  (10),  dontnouspossedonsdeja 
deux  livraisons,  dans  lesquelles  cet  auteur  a decrit  et  figure  plusieurs  fossiles  de 
l’Esthonie,  du  Donetz  et  de  la  Crimee;  ce  zele  paleontologiste  fit  paraitre  successive- 
ment  plusieurs  Memoires  fun  sur  les  Ichthyosaures  et  les  Ccratites  de  Russie  (11),  un 
autre  sur  le  mont  Bogdo  (12),  et  un  troisieme  sur  les  Poissons  devouiens  des  environs 
de  Pavlosk  (13).  Enfin,  pour  completer  ce  tableau,  nous  citerons  les  deux  nouveaux 
Memoires  deM.  Kutorga  sur  les  fossiles  decouverts  par  M.  Wangenheim  von  Qualen, 


(1)  Fischer,  Urycl.  du  gouvern.  de  Moscou,  1831. 

(2)  Pander,  Beilr.  sur  Geogn.  Russ.  Reiches,  1830. 

(3)  Eichwald,  Xoologia  specialis,  1829. 

(4)  Kutorga,  2 lieilr.  znr  Gcognosie  vnd  Palmonlologic  Dorpat’s,  etc.,  1835  el  1831.  — Id.,  Beit,  sur 
Kenntn.  der  organischen  Ueberreste  des  Kup/ersandst.  am  wesll.  Abhange  des  Urals  1838  " 

(5)  Essaisurjes  ossemenls fossiles  des  bards  du  lac  de  Burtneck,  en  Livonie.  Mira  de  V Acad,  de  Saint- 
Pitersbourg,  1836. 

(G)  L’uu  de  nous  dans  un  Mdmoire  sur  la  Crimde  avait  aussi  fait  connaitre,  avec  le  secours  de  M.  Deshayes, 
quelques  tins  de  ces  fossiles  remarquablcs  qui  caraetdrisent  le  vaste  di'pdt  Aralo-Caspien  ( Milm.de  la  Soc.  geol. 
de  France,  vol.  in,  1838). 

(7)  Eichwald,  Die  Thicr  und  Pjlanz.  des  alien  rotlien  Sandsleins  und  Bergkalks,  etc.,  1840. 

(8)  Id.,  Ueber  das  silur.  Schichten  system  in  Esthland,  1840. 

(9)  Von  i.luch,  Beilr.  zur  Bestimmung  der  Gcbirgf.  in  Russland,  1840. 

(10)  Eichwald,  Die  Urwell  Russlands.  heft  i et  ii. 

(11)  Id.,  Ueber  Ichthyosauren  undCeralilen  Russlands,  1841. 

(12)  Id.,  Ueber  Bogdo,  1841. 

(13)  Bull,  des  Nalur.  de  Moscou,  vol.  xvn , 18/ii.  — Les  determinations  sp&ifiques  de  M.  Agassiz,  b qui 
M.  Worth  et  Fun  de  nous  ont  fait  parvenir  une  suite  de  beaux  ^chantillons  de  ces  Poissons,  different  assez  no- 
tablement  de  cclles  de  M.  Eichwald. 
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soit  dans  le  systeme  perrnien,  soit  dans  le  calcaire  carbonifere  de  Sterlitamak  (1);  une 
Notice  sur  les  fossiles  de  Moscou,  par  le  professeur  Fischer  (2);  les  deux  Memoires  de 
M.  Yolborlh  sur  les  Echino-Eucrinites  (3);  une  description  de  quelques  fossiles  des  en- 
virons de  Saint-Petersbourg , par  son  A.  I.  le  due  de  Leuchtenberg  (4) ; un  Memoire 
de  M.  de  Buch  sur  les  Cystidees  (5),  le  Voyage  de  M.  Dentidoff  dans  la  Russie  meridio- 
nale  ; un  travail  de  l’un  de  nous  sur  les  Goniatites  des  monts  limans  (6);  les  nombreu- 
ses  publications  plus  geologiques  que  paleontologiques  de  M.  le  colonel  Helmersen,  a 
qui  la  science  doit  en  Russie  de  si  rapides  progres,  et  enfin  le  magnifique  ouvrage  de 
notre excellent  ami  M.  de  Tchihatcheff  (7) qui,  nous  transportant  jusqu’aux  frontieres 
de  la  Chine , nous  revele  l’immense  etendue  du  terrain  paleozo'ique  dans  cette  partie 
de  l’Asie,  en  meme  temps  que  sa  pauvrete  sous  le  rapport  des  restes  organiques. 

Avant  de  terminer,  qu’il  nous  soit  permis  de  temoiguer  toute  notre  reconnaissance 
a MM.  Agassiz , Ad.  Brongniart,  Alcide  d’Orbigny,  Goeppert , Lonsdale,  Morris,  qui 
nous  ont  prete  le  secours  de  leur  utile  collaboration,  et  surtout  a M.  le  vicomte  d’Ar- 
chiac,  envers  qui  nous  avons  contracts  une  veritable  dette  d’amitie  pour  tous  les  sa- 
vants conseils  qu’il  nous  a donnes  pendant  le  cours  de  l’impression  de  notre  second 
volume. 

Qu’il  nous  soit  permis  aussi  d’adresser  l’expression  de  notre  gratitude  aux  autorites 
qui  ont  encourage  et  seconde  nos  efforts,  et  d’en  faire  remonter  l’hommage  au  grand 
et  puissant  Monarque,  dont  le  noble  et  genereux  accueil  ouvre  aux  geologues  une 
carriere  aussi  large  que  son  empire  est  vaste. 

Mai  1845. 

(1)  Kutorga,  2 Beilr.  zur  palwont.  Russ/.,  1842  el  1844. 

(2)  Bull,  des  Nat.  de  Moscou,  1843. 

(3)  Ueber  die  Echino-Encrinen,  Bull,  scienl.  de  St.-PAlersb  , vol.  x,  n"  19.  — Id.,  Bull,  de  la  classe 
physico-math.  Sl-Piters’o.,  vol.  in , n"  6. 

(4)  Beschr.  einiger  neuen  Thierreslc  dcr  Urwell  von  Zorskoje-Selo , 1843. 

(5)  Nous  nc  connaissons  de  ce  moire  que  l’extralt  donne  dans  les  rapports  tnensuels  de  I’ Academic  de  Berlin 
en  mars  1844.  Nous  apprenons  4 l’instant  que  le  Mdmoire  vient  d'etre  publid  en  entier. 

(6)  Keyserling,  Beschreibttng  einiger  Goniatilen  aus  dem  Domanik-Schiefer,  1844. 

(7)  Voyage  dans  V Altai  oriental  et  les  parlies  adjacenles  de  la  froniiere  de  Chine,  1845. 
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De  meme  que  les  collections  de  fossiles  peuvent  ctre  classees  et  disposees  suivant  deux 
ordres  differenls,  l’un  gcologique  et  1’autre  zoologique,  de  meme  aussi  leur  etude  doit  etre 
envisage  sous  ee  double  point  de  vue.  Dans  1’un  on  cherche  a se  former  une  idee  generale 
de  la  population  du  globe  a ses  diverses  epoques,  dans  l’autre  on  suit  a travel’s  les  siecles 
1’histoire  des  genres  et  des  esp6ccs,  et  Ton  s’efforce  de  determiner  la  duree  de  leur  exis- 
tence et  I’e tend ue  de  leur  distribution  geographique.  C’est  sous  le  premier  de  ces  points  de 
vue  que  nous  avons  considere  la  paleonlologie  dans  le  volume  precedent,  lorsque  arrives  a 
la  fin  de  fetude  de  chacune  des  principals  divisions  du  terrain  paleozoique,  nous  avons 
essaye  d’esquisser  a grands  traits  le  tableau  de  ses  fossiles  caracteristiques.  II  nous  rcste 
maintenanl  a passer  cn  revue  dans  un  ordre  zoologique  toutes  les  especes  que  nous  avons 
recueillies  en  Russie,  et  a tirer  de  leur  comparaison  avec  celles  des  autres  pays,  les  faits 
les  plus  propres  a jeter  quelque  lumi^re  non  seulement  sur  la  distribution  des  animaux  dans 
les  mers  de  cette  epoque,  mais  encore  sur  ce  problcine  si  dignc  d’inleret,  1’apparition  et 
l’extinction  des  especes  en  general. 

Le  resume  le  plus  succinct,  et  enmeme  temps  le  pluscomplet,  de  l’ensembledes  connais- 
sances  quo  Ton  possede  sur  la  paleontologie  d’une  contree,  se  trouve  certainement  dans 
un  tableau  synoptique  comprenant  la  totalite  des  especes  fossiles  avec  l’indication  de  leur 
gisement;  aussi  avons-nous  mis  tous  nos  soins  h disposer  pour  la  Russie  un  tableau  de  ce 
genre.  Mais  quelque  utile  et  quelque  complet  que  soit  un  pared  document,  il  faut  une  etude 
comparative  assez longue  de  tousles  elements  qui  le  composent  pour  en  deduire  lesresultats 
generaux  qu’il  renferme.  C’est  cette  espece  de  synthese  que  nous  allons  faire  le  plus 
brievement  possible.  Nous  parcourrons  la  serie  animale  en  allant  de  bas  en  haut,  e’est- 
a-dire  des  elres  les  plus  simples  vers  les  plus  composes ; nous  signalerons  les  especes 
propres  a la  Russie,  celles  au  conlraire  qui  lui  sont  communes  avec  les  autres  parties  de 
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l’Europe,  et  enfin  celles  qui  predominent  dans  tel  ou  tel  systeme,  dans  telle  ou  telle 
contree.  Saisissant,  pour  ainsi  dire,  chaque  nouvelle  espcce  au  moment  de  son  apparition 
dans  les  formations  de  la  Russie,  nous  rechercherons  avec  soin  si  elle  existait  auparavant 
dansd’autrescontrees,  de  telle  sorte  que  des  courants  aient  pu  la  transporter  d’un  lieu  a un 
autre,  ou  si  au  contraire  elle  apparait  pour  la  premiere  fois  a peu  presen  meme  temps  dans 
toute  l’Europe,  pour  y avoir  une  meme  duree  el  s’y  eteindre  partout  a des  epoques  peu  dif- 
ferentes. 

Corps  de  classe  incerlaine.  — Plus  on  remonte  le  corns  des  siecles,  plus  I’organisme 
s’eloigne  de  son  type  acluel ; aussi  n’y  a-t-il  rien  d’etonnant  que  parmi  les  fossiles  des  pre- 
miers ages,  il  se  trouve  des  corps  assez  differents  de  ceux  qui  vivent  aujourd’hui,  pour  que 
nous  ne  sachions  pas  trop  h quelle  classe  ils  doivent  etre  rapportes;  tels  sont,  par  exemple, 
lesGraptolithes  et  les  Tenlaculites.  Les  premiers,  qu’on  pourrait  peut-etre  rapprocher  des 
Virgulaires  ou  des  Sertulaires  (1),  elaient  connus  des  le  temps  de  Linnee.  Depuis  lors,  ils 
ont  etc  souvent  mentionnes  par  les  auteurs  qui  en  ont  eleve  les  especes  au  nombre  de  13, 
nombre  qui  nous  parait  exagere.  Ces  especes  sont  reparlies  dans  toute  1’epaisseur  du 
systeme  silurien,  et  se  trouvent  principalement  vers  sa  base.  Si,  sous  le  point  de  vue  zoolo- 
gique,  la  place  des  Graptolithcs  est  encore  incertaine,  leur  position  dans  la  serie  des 
couches  est  au  contraire  si  bien  determine,  qu’ils  sont  d’une  grande  utilite  en  geologie.  En 
general,  ils  ne  depassent  jamais  le  systeme  silurien,  et  en  Russie,  comme  en  Suede, 
ils  en  caraclerisenl  l’etage  inferieur.  Dans  l’Estbonie  les  scbistes  qui  les  renferment, 
immediatement  superposes  au  gres  a Obulus,  peuvent  etre  regardes  comme  les  equi- 
valents des  scbistes  alumineux  de  la  Suede.  Les  Graplolithes  se  presentent  sous  deux 
formes  assez  distinctes,  suivant  qu’ils  sont  dentes  d’un  seul  cote  ou  des  deux  a la  fois.  Ces 
deux  formes,  a ce  qu’il  parait,  se  rencontrent  en  Russie;  nous  n’y  avons  vu  que  la  premiere 
representee  par  le  G.  Sagittarius,  auquel  nous  assimilons  le  G.  Ludensis ; mais  M.  Eiclnvald 
y cite  aussi  la  seconde  sous  le  nom  de  G.  dislichus.  Ces  corps,  assez  abondanls  en  Roheme, 
dans  1 ’He  de  Sardaignc,  dans  les  Pyrenees  (2),  en  Rretagne,  en  Normandie  et  en  Angleterre, 
s’etendent  j usque  de  l’autre  cote  de  l’Atlantique,  oil  MM.  J.  Hall  et  Emmons  en  decrivent 
deux  especes. 

Aussi  repandus  dans  le  systeme  silurien  que  les  Graptolithes,  les  Tenlaculites  ne  lui  appar- 
tiennent  pas  exclusivement,  et  sur  10  especes  bonnes  ou  mauvaises  que  mentionnent  les 
auteurs,  une  ou  deux  s’elevent  dans  le  systeme  devonien  de  1’Eifel.  De  meme,  en  Russie 
nous  connaissons  des  Tentaculites  dans  les  caleaires  siluriens  de  la  Podolie  et  dans  les 

(1)  Ils  y ont  6tt5  d^couverls  rdcemment  pros  dc  Saint-Beat  par  M.  Boubfic  (Bull,  de  la  Soc.  giol.  de  Fr., 
2*  sdrie,  vol.  u). 

(2)  D’apres  quelques  dchantillons  de  Graptolithes quilui  ont  paru  ramifids,  et  dans  la  composition  desquels  entre 
le  carbone,  M.  V anuxem  considfcre  ces  corps  comme  appartenant  au  rfegne  vdgdtal.  Nous  avons  dtd  plusieurs  fois 
rappds , ainsi  que  cet  auteur,  de  l’apparcnce  charbonneuseque  prdsenteut  en  effet  certains  Graptolithes. 
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couches  devoniennes  de  Voroneje;  mais  ils  ne  descendent  pas  dans  les  couches  les  plus 
inferieures  du  systeme  silurien.  Les  Tentaculites  ont  ete  tres  repandus  a la  surface  du 
glohe,  et  passenl  l’Atlantique  pour  reparaitre  dans  les  couches  siluriennes  des  Etats-Unis. 

Polypiers. — Laissant'aM.  Lonsdale  le  soin  de  parler  des  Poly  piers  deRussie  (1),  nous  nous 
bornerons  a indiquer  quelques  uns  des  faits  generaux  qui  nous  ont  frappes  dans  le  cours  de 
nos  voyages.  Deux  especes  sont  particulierement  abondantes,  le  ClKEtetes  Pelropolitanus, 
dans  la  partie  inferieure  du  systeme  silurien,  et  le  C.  radians,  dans  le  systeme  carbonifere. 
Le  premier  se  retrouve  dans  la  mcme  position  en  Suede  et  en  Angleterre,  et  le  second  dans 
le  calcaire  carbonifere  des  environs  de  Bristol ; il  y est  beaucoup  plus  rare  qu’cn  Russie,  oil 
il  forme  des  bancs  considerables.  Les  Syringopora  ( Harmodites  Fisch.),  represents  princi- 
palement  par  les  S.  parallela  et  distans,  sont  caracteristiques  du  calcaire  carbonifere,  el  se 
rencontrent  dans  un  assez  grand  nombre  de  localites.  Les  Catenipora  au  contraire,  en  Rus- 
sie comme  partout  ailleurs,  ne  depassent  jamais  le  systeme  silurien;  inconnus  dans  les  cou- 
ches les  plus  profondes,  ils  n’apparaissent  que  vers  le  haut  de  l’etage  inferieur,  et  se  deve- 
loppent  particulierement  dans  l’etage  superieur  de  ce  systeme.  Les  Fenestella  sont  com- 
munes dans  les  systemes  carbonifere  el  permien,  et  fournisscnt  un  bon  moyen  de  dislinguer 
dans  FOural  le  calcaire  carbonifere  des  caleaires  inferieurs,  qui  sonl  quelquefois  presque  en- 
tierement  composes  de  Slromatopora  concenlrica  et  des  Favosites  alveolaris  et  polymorpha. 
Une  circonstancc  digne  de  remarque,  c’est  que  dans  l’Oural  le  systeme  devonien,  dans  le- 
quel  se  developpent  de  grands  massifs  caleaires,  contient  un  assez  grand  nombre  de  Poly- 
piers, tandis  que  dans  les  plaines  il  renferme  tres  peu  de  traces  de  ces  animaux.  C’est  seu- 
lement  dans  le  centre  de  l’empire  et  sur  les  bords  du  Don,  pres  de  Voroneje , que  nous 
avons  pu  en  decouvrir  quelques  esp&ces,  tels  que  Aulopora  serpens , Favosites  spongites, 
etc.  Enfin,  nous  signalerons  le  genre  Lithostrotion , represente  par  qualre  especes,  les  L. 
emarciatum,  mamillare,  astro'idcs  et  flonforme , que  1 on  rencontre  partout  ou  s est  de- 
veloppe  le  calcaire  carbonifere. 

lnfusoires  et  Foramimferes.  — Bien  qu’a  en  juger  par  la  condition  d’inferiorite  de  leur 
organisation,  il  ne  soit  pas  douteux  que  ces  animaux  aient  existc  depuis  les  premiers  temps  de 
la  creation,  cependant  l’etat  des  roches  anciennes  s’est  long-temps  oppose  a ce  qu’on  puisse 
les  y reconnaitre.  Cet  obstacle  n’existe  pas  en  Russie,  ou  les  caleaires  carboniferes  sont 
encore  dans  leur  condition  premiere ; aussi  ont-ils  deja  fourni  plusieurs  especes  aux  savants 
qui  les  ont  soumis  a leur  microscope.  C’est  dans  les  silex  dissemines  au  milieu  des  caleaires 
et  dans  les  caleaires  eux-memes  que  M.  Ehrenberg  a decouvert  le  plus  grand  nombre  de 
ces  animaux  microscopiques ; il  en  enumere  sept  ou  huit  especes,  dont  une,  le  Borelis 

(1)  Pour  rendre  justice  & M.  Lonsdale,  il  est  essentiel  de  se  rappeler  qu’il  n’a  pas  eu  l’avantage  de  voir  les 
belles  collections  de  Saint-Pdtersbourg,  et  que  tout  son  travail  a Ctd  fait  sur  les  echantillons  souvent  bien  incom- 
plets  que  nous  avons  recueillis  pendant  nos  voyages. 
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sphmroidea,  lui  a para  peu  differenie  d’une  espece  que  Ton  trouve  en  Italie  dans  des  depots 
tres  recents.  Ces  especes,  difficiles'a  voir  et  a determiner,  sont  beaucoup  moins  utiles  dans  la 
pratique  que  la  Fusulina  cylindrica,  si  commune  dans  le  calcaire  carbonifere  superieur,  et 
qui  sur  la  Dvina,  comme  sur  lc  Volga,  la  Kliasma,  dans  le  Donetz  ou  dans  l’Oural,  carac- 
terise  particulierement  cel  etage. 

Radiaires.  — Jusqu’a  present  on  a generalement  rapporte  au  genre  Cidaris  des  plaques 
el  des  piquants  assez  repandus  dans  le  calcaire  carbonifere,  et  dont  on  a distingue  sept  ou 
huil  especes.  C’est  unc  circonstance  assez  remarquable  que  personne  avant  MM.  M‘Coy  et 
Agassiz  n’avait  reconnu  que  ces  plaques  clant  liexagones  ne  pouvaient  appartenir  a des 
Cidaris,  dont  les  espaces  ambulacraires  et  interambulacraires  ne  sont  composes  que  de 
deux  rangees  de  pieces  penlagones.  D’apres  la  forme  des  plaques,  il  est  evident  que  ces 
animaux  etaient  pourvus  de  plusicurs  rangees  de  pieces  interambulacraires,  et  qu’ils  se 
distinguaient  des  Cidaris , de  la  meme  maniere  que  les  Echinodermes  paleozoiques,  dont 
M.  Scouler  a fait  le  genre  Palccchiwus  (I),  se  dislinguent  des  Echinus  des  terrains  poste- 
rieurs  ou  de  ceux  des  mers  actuelles.  Ouoique  nous  n’ayons  pas  trouve  en  Russie  de  pla- 
ques dont  la  forme  fut  bien  conservee,  nous  ne  doutons  pas  que  le  Cidaris  Rossicus,  si 
repandu  dans  le  sysleme  carbonifere  de  ce  pays,  n’apparlienne  rccllement  au  genre 
Archceocidaris  M‘Coy  ( Echinocrinus  Agass.),  genre  qui  en  Europe  parait  etre  limite  a ce 
svsteme. 

Les  Crinoides,  dont  les  formes  sont  en  general  si  variees  aux  epoques  anciennes,  ne  pre- 
senlent  en  Russie,  dans  les  trois  systemes  superieurs,  que  des  articulations  separees  ou  frag- 
ments de  tige,  presque  toujours  indetcrmiuablcs  comme  especes.  Le  seul  sommet  un  peu  cn- 
tier  que  nous  ayons  trouve  est  celui  du  Cupressocrinites  nuciformis  Fisch.  du  calcaire  carbo- 
nifere de  Miatchkova.  Dans  le  systeine  silurien  inferieur  de  Saint-Petersbourg  et  des  cotes 
do  la  Ballique  on  observe  un  rapport  inverse,  e’est-k-dire  qu’on  trouve  plus  de  sommets 
entiers  que  de  ces  articulations  connues  sous  le  nom  d’Entroqucs,  ce  qui  s’explique  facile- 
ment  quand  on  sait  que  la  plupart  des  Crinoides  de  cello  epoque  appartiennent  a des  genres 
prives  de  bras  et  munis  d’une  tige  courtc  et  rndimentaire.  C’est  a ces  divers  genres  que 
M.  de  Buch  a donne  le  nom  de  Cystidees,  en  les  groupant  dans  une  famille  dont  les  ca- 
lacteres  principaux  resident  dans  l’absence  de  veritables  bras  (2)  et  dans  1’existence  d’une 

(1)  t'oir  a ce  sujet  l’ouvrage  de  M.  M‘Coy,  intitule  : Synopsis  of  the  carboniferous  limestone  fossils  of 
Ireland,  1844. 

(2)  Les  lentacules  d’une  grande  ddlicatesse  que  M.  Volborth  a ddcouverts  recemment  dans  le  genre  Echino- 
Encrinites  (Bullet,  de  la  classe  phys.  math.  S.-Pitersb.,  voi.  in,  n°  6),  sonl  place’s  sur  le  bord  meme  de 
I’ouverture  buccale  et  ne  percent  pas  les  plaques,  comme  font  les  bras  des  Crinoides  ordinaires.  11  parait  aussi 
qu’ils  n’dlaient  pas  garnis  de  pinnules  deslindes  h contenir  les  oeufs,  car  le  genre  Echino-Encrinites  ( Sycocys - 
tiles,  v.  Buch)  est  pourvu,  suivant  M.  de  Buch,  d’une  large^ouverture  ovarienne.  Nous  avons  figurd  (pi.  i,  fig.  l\), 
un  Cryptocrinites  sur  lcqucl  on  voit  autour  de  la  bouebe  cinq  petites  cavitds  qui  paraissent  avoir  dtd  les  points 
d’attache  ; e tentacules  semblables. 
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ouverture  ovarienne  piacee  sur  le  cole  du  calice.  Cette  famille  est  d’autant  plus  interessante 
aux  yeux  du  paleontologiste,  qu’elie  seinlde  avoir  precede,  dans  l’ordre  des  temps,  l’appa- 
rition  des  autres  Crinoides,  et  qu’elie  presente,  pour  ainsi  dire,  la  forme  primitive  des  ani- 
maux  de  cette  classe,  car  la  plupart  des  genres  qui  la  composenl  sont  propres  a l’etage 
inferieur  du  systeme  silurien,  ct  disparaissent  pour  loujours  la  oil  il  se  termine.  En  Russie 
cette  famille  comprend  les  genres  Echinosphcerites  (Splueronit.es) , Echino-Encriniles,  Herni- 
cosrmtes  et  Cryptocrinitcs ; en  Suede  elle  est  limitee  aux  deux  premiers,  en  Angleterre  au 
premier  seulement  (1),  et  dans  le  resle  de  1’Europe,  de  memo  qu’en  Amerique,  il  est 
douteux  qu  elle  ait  aucun  representant.  L’ Echinosphcerites  auranlium  est  un  des  fossiles 
les  plus  commons  de  l’elage  inferieur  du  systeme  silurien,  soit  en  Russie,  soit  en  Suede  ct 
en  Norvege ; YE.  pomum  y est  beaucoup  plus  rare  et  l’£.  Ballicus  parait  etre  propre  a 
la  Russie.  Quant  h YE.  tesselatus,  dont  la  nature  veritable  est  encore  mal  connue,  il  est 
plus  eleve  dans  la  serie,  et,  dans  1’Oural  comme  dans  le  Devonshire,  il  apparlient  au 
systeme  devonien. 

Si  1 on  parcourt  le  tableau  general  des  fossiles  paleozoiqucs,  on  y remarque  encore  les 
genres  Aclinocrmiles,  Asterocrinus,  Cyathocrinites , Eugeniacri n ites,  Platycrinites  et  Blio- 
docrimles,  cites  par  M.  Eicbwald  comme  se  irouvant  soit  dans  lEsthonic,  soit  dans  le  Valdai. 
Malheureusement,  les  determinations  de  cet  auteur  faites  d’apres  des  fragments  de  tige,  ne 
peuvent  inspirer  unebien  grande  confiance,  surtout  lorsque  Ton  voit,  conlrairemcnt  h ce  qui 
a lieu  dans  les  autres  classes,  un  si  grand  nombre  d’especes  qui  seraient  communes  a deux 
ou  plusieurs  systemes.  On  doit  excepter  de  cette  critique  le  beau  sommet  figure  par  Son 
Altesse  Imperiale  le  due  de  Leuchtenberg  sous  le  nom  d ’ Apiocviniles  dipenlas. 

Brachiopodes. — De  toutes  les  classes  d’auimaux  qui  peuplaienl  les  mers  de  l’epoque  paleo- 
zoique,  aucune  ne  merite  autant  d’attention  que  celle  des  Brachiopodes,  car  aucune  n'est 
aussi  generalement  repandue.  En  quelque  lieu  qu’on  sc  trouve,  quel  que  soit  l’etage  de 
la  serie  paleozoique  que  Ton  etudie,  quelle  quo  soit  la  roehe  que  l’on  interroge,  on  ne  ren- 
contre le  plus  ordinairement  que  des  debris  de  ces  Mollusqucs  pour  guider  le  geologue. 
Dans  une  collection  comme  la  notre,  faite  en  voyageant  rapidement,  et  oit  le  rapport  des 
especes  entre  elles,  sous  le  point  de  vue  numerique  des  individus,  n’est  pas  trouble  par  la 
trop  grande  importance  que  dans  des  collections  locales  on  accorde  aux  especes  rares  et 
exceptionnelles,  les  Brachiopodes  figurent  presque  pour  la  moilic  de  l’ensemble  : temoi- 
gnage  irrecusable  du  role  important  que  ces  animaux  jouaient  alors  dans  la  population 
sous-marine. 

Les  causes  qui  contribuaient  a ce  grand  developpement  des  individus  favorisant  aussi  la 
formation  de  nouveaux  types  derives  du  type  principal,  il  en  est  resulte  une  richesse  et  une 

(1)  L’ EchinosphtEriles  auranlium  a £t<5  decouvert  dernifcrement  par  les  ofliciers  du  British  ordn.  geol. 
survey  en  Pembrokeshire,  dans  des  roches  que  l’un  de  nous  avail  ddcrites  comme  siluriennes  infdrieures.. 
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variete  de  formes  qui  constituent  autant  de  genres  propres  a cette  grande  periode.  Les 
generalites  que  nous  donnerons  dans  la  partie  descriptive  sur  chacun  de  ces  genres  nous 
permettent  d’abreger  ce  qui  nous  reste  a dire  de  leurs  especes. 

Le  nombre  total  des  Terebratules  en  Russie  s’eleve  a 44  d’apres  nos  propres  determi- 
nations, et  a 52  en  y joignant  les  especes  citees  par  les  auteurs.  Considerees  dans  les 
iimites  de  l’empire  russe,  toutes  ces  especes  sont  caracteristiques  des  differents  systemes 
ou  on  les  rencontre,  excepte  la  T.  reticularis  qui  parait  etre  silurienne  et  devonienne,  la 
T.  elongata  qui  est  carbonifere  et  permienne,  et  la  T.  concentrica  (1),  qui,  du  systeme 
devonien,  oil  elle  est  constante,  passe  dans  le  systeme  permien  sans  avoir  laisse  de  trace 
dans  le  systfeme  carbonifere  qui  les  separe.  Si  on  etablit  une  comparison  entre  la 
Russie  et  les  autres  parlies  de  l’Europe,  on  reconnait  en  outre  que  deux  especes  sont 
siluriennes  et  devonienncs  ( T.  aspera  et  JVilsoni ),  quatre  devoniennes  et  carboniferes 
IT.  acuminata,  T pugnus,  T.rhomboidea,  l\sacculus(%),  deux  carboniferes  et  permiennes 
(T.  Roissyi  et  Schlotheimi),  et  que  deux,  enfin,  les  T.  canalise  t elongata,  paraissent  etre 
communes  aux  trois  systemes  superieurs. 

Les  veritables  Terebratules  sont  rares  meme  a la  base  des  depots  paleozoiques,  et 
la  pluparl  des  especes  qu’on  y a citees  doivent  etre  reportees  soit  dans  les  Orthis, 
soit  dans  les  Spirifer.  Les  especes  propres  au  systeme  silurien  sont  representees,  dans 
1’Oural  par  les  T.  reticularis,  nuda,  camelina  et  subcamelina , et  dans  la  Lilhuame  et 
l’Estbonie  par  les  T.  Duboisi,  aprinis  et  JVilsoni.  Dans  le  systeme  devonien,  les  Terebra- 
tules deviennent  plus  abondantes,  el  nous  devons  signaler  particulierement  un  groupe 
qui  y prend  naissance  et  qu’on  ne  connait  encore  dans  aucun  veritable  depot  silurien 
de  l’Europe  : c’est  celui  des  Terebratules  couvertes  de  stries  concentriques  lamelleuses, 
qui  ne  presentent  jamais  de  deltidium,  et  dont  I’ouverture  apiciale  arrondie  repose  direc- 
tement  sur  le  crochet  de  la  valve  ventrale.  Ce  groupe  (3)  comprend  en  Russie  les  T.  con- 
centrica, Helmersenii,  lamellosa,  Roissyiel  pectinifera,  dont  deux  appartiennent  au  systeme 
devonien , une  au  systeme  carbonifere  et  deux  au  systeme  permien.  La  T.  Roissyi  oflre 
cette  particularity  qu’elle  ne  s’y  montre  qu’k  l’epoque  permienne,  tandis  qu  elle  existe  en 
Belgique  des  le  commencement  de  la  periode  carbonifere.  Parmi  les  autres  especes  devo- 
niennes, nous  citerons  la  T.  Mcymdorfn,  si  generalement  repandue  dans  les  diverses  parlies 

(1)  La  veritable  T.  concentrica  sc  irouve  dans  quatre  localites  en  Russie;  mais  celle  de  l’Oural  que  nous  avons 
fcunie  pi.  vm,  f.  10,  s’en  distingue  par  le  leger  sillon  qui  divise  le  bourrelet  de  la  valve  ventrale.  II  existe  en 
Espagne,  dans  les  calcaires  ddvonicns  des  Asturies,  cinq  ou  six  espOces  toutes  caracU-risdes  par  ce  meme  sillon, 
et  dont  Pune,  tont-ii-fait  identique  avec  I’espfece  onralienne,  a Hi  nommtie  par  nous  T.  Pelapayane.mu 
(V.  But.  de  la  Soc.  gtol.  de  France,  2°  si'rie,  vol.  n). 

(2)  Nous  doutons  un  peu  que  ces  quatre  especes  se  rencontrent  vdritablement  dans  le  systeme  devonien,  ou 
les  cite  parliciiliCiement  M.  Phillips. 

(3)  M.  Paillette  vient  de  d^couvrir  dans  le  systeme  devonien  des  Asturies  six  nouvelles  especes  appartenant 
a ce  groupe. 
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de  1 empire;  la  T.  Livonica,  a laquelle  il  faudra  peut-etre  reunir  la  T.  Daleidensis,  que 
M.  Roemer  a decrite  corame  se  Irouvant  dans  la  grauwacke  des  bords  du  Rhin;  et  dans 
1 Oural,  les  1.  arimaspus,  Strajeshiana  et  sublepida,  dont  la  derniere  a taDt  de  rapports 
avec  la  T.  lepida  de  l’Eifel. 

Quoique  d apres  nos  proprcs  observations  le  systeme  carbonifere  de  Russie  contienne 
environ  douze  especes  de  lerebratules,  ces  especes  etant  en  general  assez  rares  et  limi- 
tees  a des  depots  peu  etendus,  il  en  resulle  qu’on  y rencontre  beaucoup  moins  de 
coquilles  de  ce  genre  que  dans  noscontrees  occidentales.  La  T.  Schlotheimi  de  Sterlitamack 
est  la  plus  remarquable  par  sa  structure  interieure,  qui  la  rapproche  des  Pentameres,  et 
parce  que  en  Russie  elle  se  montre  des  l’epoquc  carbonifere,  tandis  qu’en  Allemagne  et  en 
Angleterre  elle  n’a  encore  ete  trouvee  que  dans  le  Zechstein  et  le  magnesian  limestone. 
Si  1 on  embrasse  1 ensemble  des  Terebratules,  on  verra  que  les  plus  communes  en  Russie 
sont  les  T.  reticularis,  concentric#,  elonyata,  Meyendorfii  et  pleurodon,  qui,  a 1’exception 
d une  seule,  sont  repandues  dans  des  contrees  fort  eioignees  les  unes  des  autres,  et  traversent 
en  meme  temps  plusieurs  systemes  de  coucbes. 

On  ne  connait  en  Russie  qu’une  seule  espece  de  Strigocepliale,  le  S.  Burtini,  trouve 
sui  les  i ives  de  la  Screbrianka  (Oural),  dans  des  calcaires  que  nous  considerons  comme 
devoniens.  Il  nen  est  pas  de  meme  des  Pentameres  qui  jouent  un  role  important,  et  qui, 
a 1 exception  d une  petite  variete  du  P.  galeatus,  sont  tous  siluriens.  La  plupart  des  especes 
appartiennent  a la  cliaine  de  1 Oural ; une  seule,  le  P.  borealis,  ayant  ete  trouvee  dans  les 
provinces  des  bords  de  la  mer  Baltique,  oil  elle  remplace  le  P.  oblorigus  de  Suede,  d’An- 
gleterre  et  d Amerique,  et  marque,  ainsi  que  lui , la  limite  entre  les  etages  inferieurs  et 
superieurs  du  systeme  silurien.  Les  especes  de  l’Oural  sont  presque  loutes  propres  a cette 
cliaine;  trois,  dont  deux  sont  plus  ou  moins  analogues  au  P.  Knightii,  caracttirisent  comme 
ce  dernier  lui  l’etage  superieur  du  systeme  silurien,  et  sont  tres  repandues,  les  unes  dans 
les  parties  septcntrionales,  et  les  autres  dans  le  sud  de  la  cliaine.  Une  quatrieme  espece, 
le  P . galeatus,  s’y  trouve  plus  rarement  et  est  a la  fois  silurienne  et  devonienne  eomme 
dans  l’Europe  occidentale. 

Quant  aux  Spnifer,  nous  n’en  comptons  pas  moins  de  trente-six,  ce  qui  est  a peu  pres  le 
quart  des  especes  aujourd  hui  connues  dans  la  science.  Si  l’on  ajoute  a celles  que  nous 
admettons  douze  autres  especes  citees  par  les  auteurs  et  quatre  qui  sont  incertaines,  le 
nombre  s en  eleve  a cinquanle  et  un.  Les  S.  glaber  et  lineatus  sont  les  seulsque  nousayons 
vus  en  Russie  passer  d un  systeme  a un  autre,  el  si  Ton  en  decouvre  d’autres  par  la  suite, 
on  peut  assurer  d’avance  quits  seront  toujours  en  petit  nombre.  Ce  n’est  qu'a  partir  du  sys- 
teme devonien  que  les  Spirifer  prennent  un  grand  dcveloppement,  plus  bas  ils  ne  sont  re- 
presentes  en  Russie  que  par  quelques  especes  plus  ou  moins  anomales,  telles  que  le  S.  insu- 
laris  commun  ala  Norvege  et  a la  Russie,  les  Equirostres  et  les  Biforcs.  Le  S.  lynx,  qui 
depend  de  ce  dernier  groupe,  est  un  des  plus  remarquables  : il  caracterise  lctage  inferieur  du 
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systeme  silurien  de  ce  cote-ci  de  l’Atlantique  aussi  bien  que  de  l’autre,  ou  il  est  tres  repandu 
dans  Ies  etats  de  l’Ohio,  du  Kentucky,  du  Tennessee  et  sur  les  bords  du  golfe  Saint-Laurent. 
Les  especes  devoniennes  sont  caracterisees  comme  dans  le  reste  de  1 Europe  pai  euis  p is 
fins  et  non  dicbotomes:  lels  sont  les  S,  Mwrcliisonianus,  Anossop,  disjunctus,  Vemeut  i, 
Gtinkamis,  Archiaci  et  tenticulum ; quelques  unes  de  celles-ci  s’etendent  meme  jusque  dans 
1’ Altai',  ou  M.  de  Tchihatcheff  a relrouve  le  S.  Vcrneuili  et  d’autres  plus  ou  moins  aualo 
gues.  Les  especes  lisses  sont  plus  races.  Le  systeme  carboniferc  nous  offie  encore  douze 
especes,  mais  dont  la  plupart  n’onl  qu’un  developpement  local.  On  ne  tiouve  sui  plusieur. 
points  a la  fois  et  avec  quelque  abondance  que  les  5.  Mosquemis,  incrassatus  et  glaber. 
Le  premier  est  une  des  coquilles  les  plus  communes  et  les  plus  caracteristiques  de  la  Rus- 
sie,  et  nous  l’avons  retrouve  en  Belgique  et  jusqu’a  Cabralesdans  les  Astunes.  Suivant  une 
loi  de  progression  ddcroissante,  les  Spirifer  deviennent  tres  rares  dans  le  systeme  permien, 
oil  ils  ne  sont  plus  represenles  que  par  quatre  especes  restreintes  a un  petit  nombre  de 
loealites. 

Les  Orthis  observent  aussi  dans  leur  distribution  verticale  une  loi  decroissante,  non  pas 
comme  les  Spirifer  a partir  seulement  du  systeme  devonien,  mais  a parin’  de  l’etage  infe- 
rieur  du  systeme  silurien,  dans  lequel  ils  ont  deja  acquis  leur  maximum  de  ddveloppement. 
Les  environs  de  Saint-Petersbourg  et  les  falaises  de  l’Esthonie  sont  celebres  par  l’abondance 
de  leurs  especes.  Le  nombre  de  celles  que  nous  connaissons  en  Russie  est  de  vingt-trois, 
sur  lesquelles  qualorze  sont  siluriennes,  trois  devoniennes,  une  devonienne  et  carbomfere, 
quatre  carboniferes  et  une  permienne.  Ge  nombre  total  n’est  guere  que  le  tiers  de  toutes 
les  especes  paleozoiques  citees  dans  les  auteurs,  et  dont  plusieurs,  sans  doute,  doivent 
etre  supprimees,  tandis  qu’il  represente  environ  les  deux  tiers  de  celles  qui  nous  sont  parti- 
culierement  connues.  Les  petiles  especes  a plis  simples  sont  comme  adleurs  caracteristiques 
des  couches  les  plus  anciennes ; celles  des  syslemes  carbonifere  et  permien  sont  plus  grandes 
et  appartiennent  a notre  division  des  Recto-striatae  a une  seule  area;  elles  sont  faciles  a 
distinguer  des  autres  Orthis  presque  toujours  pourvues  d’une  double  area.  Les  especes  les 
plus  communes  en  Russie  sont  TO.  cirachnoidea,  si  voisine  de  YO.  pectcn,  mais  beaucoup 
plus  elevee  dans  la  serie  stratigrapliique , les  O.  caUigramma  et  parva  qui  ont  des  iden- 
tiques  ou  des  representants  en  Suede  et  en  Amerique,  et  I’O.  resupinata  qui,  ainsi  que  sa 
variete  strialala,  s’etendant  aussi  bien  dans  le  sens  vertical  que  dans  le  sens  horizontal, 
passe  du  systeme  devonien  au  systeme  carbonifere  et  a ete  recueillie  dans  les  montagnes 
de  1’ Altai  et  de  TOural,  dans  les  plaines  de  la  Russie  et  de  la  Pologne,  en  Belgique,  en 
Angleterre,  dans  les  Asturies,  et  enfin  dans  l’etat  de  New-A  ork,  ou  elle  est  signalee  par 
M.  J.  Hall.  L’O.  crenislria  est  en  Russie,  comme  en  Amerique,  une  espece  devonienne, 
tandis  qu’en  Angleterre  elle  se  trouve  aussi  dans  le  systeme  carbonifere. 

Les  Lcptana,  considcrcs  non  comme  synonymes  des  Productus  mais  comme  voisins  des 
Orthis,  dont  ils  se  distinguent  par  leur  valve  ventrale  concave,  sont  representes  en  Russie 
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par  quatorze  especes  sur  vingt-  quatre  ou  vingt-cinq  que  nous  connaissons.  Une  seule,  le 
L.  Ouralensis,  appartient  a deux  systemes,  et  aucune  ne  s’eleve  jusque  dans  les  couches 
carbon  i fdre  s ; toules  sont  done  limitees  aux  deux  systemes  inferieurs.  Leur  decroissemeni 
est  dej'a  si  rapide  de  Tun  a l’autre  (de  onze  a quatre),  qu’on  aurait  pu  en  deduire  a priori 
leur  piochaine  extinction.  Parini  les  especes  les  plus  intercssantes,  nous  signalerons  le 
L.  sericea,  qu’on  trouve  non-seulement  en  Russie,  en  Suede  et  en  Angleterre,  mais  aussi 
sur  les  rives  asiatiques  du  Bosphore  de  Thrace  et  dans  le  nord  de  l’Amerique ; le  L.  imbrex 
que  le  capitaine  Bayfield  a rapporte  du  Canada,  et  enfin  le  L.  Dutertrii  que  M.  Paillette 
^enl  de  decouvrir  dans  les  schistes  et  calcaires  devoniens  des  Asturies.  LeL.  depressa,  qui 
en  Russie  est  exclusivement  siluricn,  traverse  dans  les  autres  contrees  les  systemes  silurien 
etdevonien,  etsuivant  la  regie  applicable  aux  esp&ces  qui  ont vecu  pendant  le  depot  de  plu- 
sieurs  systemes,  il  s est  repandu  dans  uu  grand  nombre  de  lieux  et  est  devenu  une  des  co- 
quilles  les  plus  communes  de  cetle  double  periode. 

Le  petit  genie  Cltonetes  (1),  ne  renfermant  en  Russie  que  deux  especes,  merile- 
lait  k peine  detre  mentionne  si  l’une  d’elles,  le  C.  sarcinulata,  n’etait  aussi  frequente 
dans  le  calcaire  carbonifere  de  cette  contree,  qu’elle  Test  ailleurs  dans  les  roches  silu- 
riennes. 

Les  Productus  avec  lesqucls  on  a long-temps  confondu  l’une  des  especes  du  genre  pre- 
cedent (Chonetes  sarcinulata),  offrent  en  Russie  une  variete  de  formes  dont  on  se  rend 
parfaitement  compte  cn  jelant  les  yeux  sur  la  carle  geologique  de  cette  contree,  ou  le 
calcaire  carbonifere  a pris  une  si  grande  extension;  e’est  en  effet  pendant  le  depot 
des  sediments  de  cette  epoque  que  ce  genre  a atteint  son  plus  grand  developpement.  Avant 
comme  apres,  il  semble  n’avoir  eu  qu’une  existence  languissante,  et  ne  presente  que  trois 
especes  dans  cbacun  des  systemes  devonien  et  permien.  Les  trois  especes  devoniennes  non 
strides,  epineuses,  pelites  el  trds  voisines  les  unes  des  autres,  sont  conformes  au  seul  type 
que  nous  connaissions  dans  les  couches  de  cette  epoque,  soil  en  Europe,  soit  en  Amerique. 
Le  systeme  carbonifere  renferme  a lui  seul  vingt-deux  especes,  dont  deux  seulement  sont 
nouvelles.  Les  plus  communes  sont  les  P.  striatus,  giganteus,  lobatus,  punctatus,  scabri- 
culus,  et  enfin  le  P.  semireticulatus  (antiqualus)  qui  abonde  partout  et  qui  merite  une 
attention  particuliere.  Repandue  generalement  en  Russie,  comme  hors  de  cet  empire,  depuis 
Arkhangel  el  le  Spitzberg  jusqu’k  Cabrales,  en  Espagne,  cette  espece  sert  mieux  que  toute 
autre  a prouver  combien  les  conditions  physiques  et  climateriques  de  la  surface  du  globe 
elaient  alors  differenles  de  ce  qu’elles  sont  aujourd’hui. 

Les  Brachiopodes  sans  charniere  articulee  ont  eu  autrefois,  comme  de  nos  jours,  bien 
moins  de  representants  que  ceux  dont  nous  venons  de  nous  occuper.  Le  genre  Obolus 

(i)  Les  especes  de  Chonetes  nouvellement  decouvertes  en  Amerique  par  M.  J.  Hall  prouvent,  par  la  persis- 
tance  des  caracttres  que  nous  avons  assignfe  a ce  genre,  combien  il  est  fond<5  dans  la  nature. 
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( Ungulites ),  dont  les  debris  sont  si  repandus  dans  ies  environs  de  Saint-Petersbourg  etsur 
les  cotes  de  l’Eslbonie,  parait  etre  rem  place  en  Angleterre  et  en  Amerique  par  de  petites 
Lingules  qui,  par  la  nature  sub-cornee  de  leur  lest,  ont  avec  lui  la  plus  grande  ressem- 
blance.  Les  seuls  animaux  que  Ton  ait  jamais  trouves  avec  ces  premiers  habitants  de  noire 
planete  sont  deux  petites  Orbicules  qui,  par  la  forme  de  leur  valve  venlrale,  s’eloignent 
tout-a-fait  des  especes  acluelles  et  se  rapprochent  beaucoup  d’une  espece  americaine,  1 'O.  Lo- 
densis.  Les  Lingules  n’apparaissenl  qu’un  peu  plus  tard,  et  dans  les  calcaires  chlorites  qui 
surmontent  les  gres;  il  y en  deux  ou  trois  especes,  dont  une,  decouverte  par  M.  Eichwald  dans 
Pile  de  Dago  et  pres  de  Hapsal,  est  remarquable  par  ses  grandes  dimensions.  Ces  coquilles 
sont  encore  inconnues  dans  le  systeme  carbonifere  de  Russie,  et  nous  n’en  avons  trouve 
qu’une  petite  espece  dans  les  gres  devoniens  de  Dorpat  et  une  autre  plus  petite  dans  les 
calcaires  permiens  de  Cleveline,  enlre  Sergiesk  et  Bougoulma.  Quant  aux  Cranies,  elles  sont 
tres  rares  en  general  dans  lc  terrain  paleozoique,  c’est  pourquoi  l’espece  trouvee  pres  de 
Saint-Petersbourg  merite  d’etre  signalec.  Enfin,  pour  terminer  cette  revue  des  Brachiopodes 
sans  charniere  articulee,  nous  mentionnerons  notre  genre  Siphonotrcta , remarquable  par  la 
position  de  son  ouverture  apiciale  et  par  le  tube  qui  y aboutit.  II  n’a  encore  ete  trouve 
qu’aux  environs  de  Saint-Petersbourg. 

Accphales.  — Si  dans  les  Brachiopodes  le  grand  nombre  des  especes  jette  quelquefois 
de  l’incerlitude  sur  leur  determination,  une  difficulte  plus  grande  encore  se  presente  quand 
il  s’agit  des  Acbphales  du  terrain  paleozoique.  La  plupart  des  echantillons  ayant  leurs  valves 
closes  ou  engagees  dans  la  roche,  il  est  souvent  impossible  de  reconnaitre  les  caracteres  sur 
lesquels  les  genres  sont  en  general  elablis,  tels  que  la  disposition  des  diverses  parties  de  la 
charniere,  le  nombre  des  dents,  la  forme  des  impressions  musculaires  et  palleales,  et  la 
place  du  ligament.  On  comprend  combien  cette  incertitude  diminue  la  valeur  de  ces  fossiles, 
et  quelle  reserve  on  doit  raettre  dans  leur  application  a la  geologic. 

Les  Tubicolees,  les  Pholadaires  et  les  Petricolees  manquent  entierement  en  Russie, 
comme  partout  ailleurs,  dans  le  terrain  paleozoique ; les  Solenacees  n’y  sont  representees 
que  par  le  genre  Solemye,  qui  compte  deux  especes,  l’une  permienne,  1’autre  carbonifere,  et 
par  le  nouveau  genre  Allorisma,  de  lameme  famille  que  les  Pholadomyes,  el  qui  presente  aussi 
deux  especes,  dont  I’une,  V A.  regularis,  voisine  de  V A.  sulcata  ( Sanguinolaria  PhilL),  est 
tres  commune  dans  le  systeme  carbonifere  soit  en  Russie,  soil  en  Angleterre.  Nous  signa- 
lerons  une  petite  coquille  que  nous  avons  placee  parmi  les  Osleodesmes,  tout  en  faisant 
observer  combien  il  est  singulier  qu’un  genre  dont  le  developpement  est  moderne  descende 
aussi  bas  dans  la  serie  des  couches.  Les  deux  genres  Amphidesma  et  Edmondia  repre- 
sentent  seuls  la  famille  des  Mactracbes,  qui  devait  par  la  suite  prendre  plus  largement  pos- 
session du  fond  des  mers.  V Edmondia  unioniformis,  qui  vivait  a l’epoque  carbonifere, 
est  commune  h l’Anglcterre  et  a la  Russie. 

Les  Cardiacees,  qui  peuplent  aujourd’hui  les  mers  de  toutes  les  latitudes,  datent  des  ages 
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les  plus anciensdela creation,  mais  leurs  especes  sont  heaucoup  moins  nombreusesen  Russie 
que  dans  le  reste  de  1 Europe,  et  le  genre  Cardium,  qui  seul  renferme  plus  dc  cinquante 
especes  paleozoiques,  ne  nous  en  presente  que  cinq  ou  six,  dont  trois  font  par  tie  dc  la  divi- 
sion des  Pleurorynchus.  Ces  especes  appartiennent  au  systeme  carbonifere  a Pexception  du 
C.  striatum,  que  M.  Pander  dit  avoir  trouve  dans  Pile  d’CEsol,  et  du  C.  palmatum  que  nous 
avons  reconnu  dans  des  roches  provenant  de  la  Nouvelle-Zerable.  Nous  rapportons  fc  ce 
dernier  unc  petite  espece  que  Kon  trouve  dans  les  scldstes  bitumineux  (Domanik-tchiefer) 
desbords  de  la  riviere  Uchta,  avec  des  Goniatites  semblables  a celles  qui,  en  Westphalie,' 
accompagnent  precisemenl  le  meme  Cardium.  Le  genre  Cardiola  qui,  assez  abondant  en 
Angleterre  et  cn  Normandie,  s’avance  a Pest  jusque  dans  le'  Fichtelgebirge  et  les  environs 
de  Prague,  ne  peuctrc  pas  en  Iuissie.  II  n’en  est  pas  de  meme  des  Cypricardes,  dont  nous 
avons  decouvert  deux  especes.  L une  d elles,  la  C.  rhombea,  ne  presente  aucune  modifica- 
tion depuis  le  revcrs  silurien  de  l’Oural  jusqu’en  Belgique  et  en  Angleterre. 

Paimi  les  Nucules  ct  les  Arches  qui  nous  offrent,  les  unes  trois  et  les  autres  qualre  especes, 
nous  citerons  la  N.  Kasanensis  propre  aux  couches  permiennes,  et  X A.  Oreliana  du  systeme 
devonien,  dont  les  dents  sbriales  sont  presque  entierement  effacees.  Les  Nucules  et  les 
Aiches  sont  avec  les  Cardium  les  genres  d’Acephales  dimyaires  qui  abondent  le  plus  dans 
le  terrain  paleozoique  considere  dans  son  ensemble.  En  complant  toutes  les  especes  decrites 
par  les  auteurs,  le  nombre  des  premieres  est  de  trente-sept  et  celui  des  secondes  de  dix- 
sept;  il  semblerait  done,  d’apres  le  petit  nombre  de  nos  especes  de  Russie,  que  les  condi- 
tions physiques  y elaient  peu  favorablesa  leur  developpemenl.  Si  Ton  considere  cependant 
que  les  especes  de  ces  genres  onl  ordinairement  un  developpement  local  et  ires  circonscril, 
il  ne  paraitra  pas  impossible  que  les  decouvertes  ulterieures  elevent  leur  nombre  a une  pro- 
portion egale  a celle  des  autres  pays. 

Les  Megalodons,  qui  sont  parliculierement  devoniens,  ne  comptent  q dune  ou  deux 
especes  en  Russie.  Les  Mytilus,  en  y comprenant  les  Modioles,  offrent,  au  contraire,  six 
especes  reconnues  par  nous,  et  deux  nominees  par  M.  Eichwald.  La  plus  repandue  est  le 
M.  Pallasi,  un  des  fossiles  les  plus  caracterisliques  du  systeme  permien.  Les  Pinna  com- 
mencent  a peine  a se  montrer  dans  les  mers  paleozoiques;  plus  petites  que  de  nos  jours, 
elles  etaient  representees  par  deux  especes,  dont  une  a etd  trouvee  dans  les  scldstes  houil- 
iers  de  Lissitchia-Balka  (Donetz)  et  1 autre  dans  le  calcaire  carbonifere  d’Angleterre. 

Parmiles  Acephales  monomyaires,  deux  genres  seuls  out  pris  quelque  extension,  ce  sont 
les  Avicules  et  les  Peclcn.  Le  premier  contient  neuf  ou  dix  especes  dont  six  sont  propres  a 
la  Russie. 

Considbrees  chronologiquement,  les  Avicules  en  Russie  sont  ainsi  reparties  : deux  devo- 
niennes,  deux  carboniferes,  quatre  permiennes  et  deux  dans  le  Muschelkalk  du  montBogdo. 
Parmi  ces  dernieres  se  trouve  YJ.  Alberti  du  trias  d’Allemagne.  Une  seule,  YA.  antiqua 
nous  offre  le  rare  exemple  d’une  espece  qui  a vecu  pendant  plusieurs  systemes.  L A.  sub- 
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papyracea  des  schistes  houillers  de  Lissitchia-Balka  rappelle  beaucoup  YA.  papyracea 
des  memos  depots  en  Angieterre  et  en  Belgique,  et  YA.  Kazanensis  du  systeme  permien 
offre  dans  la  forte  inegalite  de  ses  valves  une  analogic  frappante  avec  YA.  yrypkoides  qui 
vivait  en  memo  temps  dans  lcs  mers  d’ Angieterre.  Si,  en  Bussie,  lesAvicules  sont  ires  rares 
dans  le  systeme  silurien,  il  n’cn  est  pasde  meme  dans  l’Amerique  du  Nord,  oil  Ton  en 
cornpte  plus  de  quinze  especes  sur  vingt-deux  que  Ton  en  connait  dans  tous  les  depots  de 
cet  age. 

Les  Pecten  ont  apparu  plus  tard ; totalement  inconnus  dans  le  systeme  silurien,  en  Russie 
comme  ailleurs,  ils  ne  nous  ont  offert  qu’une  espece  dans  le  systeme  suivant,  et  ne  se 
monlrent  en  grand  nombre  que  dans  la  periode  carbonifere,  ou  1 on  en  cornpte  au  moms 
cinq  especes.  Cet  accroissement  est  analogue  a celui  des  autres  pays,  car  en  Irlande 
MM.  Griffith  et  M‘Coy  ont  decouvert  einquante-six  especes  nouvelles  dans  le  calcaire 
carbonifere,  ce  qui  porte  k soixante-dix  au  moins  le  nombre  des  Pecten  connus  en  Europe 
h cctle  dpoque  (1). 

La  famille  des  Ostracees,  qui  depuis  l’etablissement  de  la  periode  secondaire  jusqu  h 
nos  jours  a forme  une  partie  importante  de  la  faune  sous-marine,  n elait  alors  representee 
que  par  une  petite  espece  decouverle  dans  les  calcaires  permiens  d Itschalki,  pres  d Ar- 
zamas. 

Gasteropodes. — Depuis  les  temps  primitifs  jusqu’a  l’epoque  actuelle,  les  Gasteropodes 
ont  suivi  une  loi  de  progression  croissanle,  et  la  faible  proportion  des  animaux  de  cette 
classe  dans  les  mers  anciennes,  comparee  au  role  important  qu’ils  jouent  dans  la  creation 
moderne,  est  uu  des  traits  caracteristiques  de  la  faune  paleozoique.  Lcs  Capulus  ou 
Pileopsis  et  le  genre  que  Ton  en  a separe  sous  le  nom  d 'Acroculia,  represents  dans  le 
terrain  paleozoique  d’Europe  et  d’Amerique  par  25  especes , n’en  offrent  que  deux  en 
Russie,  dont  une  seule  nous  est  connue.  II  n’en  est  pas  de  meme  des  Evomphales,  genre 
qui  par  son  abondancc  dans  toutes  les  mers  de  la  periode  paleozoique,  peutetre  considere 
comme  un  des  types  les  plus  importants  parmi  les  Gasteropodes  de  cet  age.  Nous  en 
avons  reconnu  sept  especes  en  Russie,  et  avec  celles  qui  ontete  mentionnees  par  les  auteurs, 
ce  nombre  s’eleve  a seize,  e’est-a-dire  a unpeu  moins  du  tiers  des  especes  deja  connues. 
De  nos  sept  especes,  une  se  trouve  dans  chacun  des  deux  systemes  inferieurs,  et  cinq 
dans  le  systeme  carbonifere.  L’espece  silurienne  est  YE.  qualteriatus  si  caracteristique  de 
1’etage  inferieur,  etque  Ton  rencontre  non  seulement  en  Suede  et  en  Norvege,  mais  encore 
dans  file  de  Terre-Neuve  et  aux  Etats-Unis.  L’espece  devonienne  ou  YE.  Voronejensis  est 

(1)  Les  collections  la  terre  de  Van  Diemen,  rapportdes  par  M-  Leguillou,  attachd  ii  la  deiniere  expedition  de 
de  M . Dumont-Durville,  et  ddposdes  au  .Museum  de  Paris,  gdndralisent  d’une  maniire  remarquable  ce  fait  du  grand 
ddveloppement  des  Vedcn  a l’dpoque  carbonifere.  En  effet  les  Produclus,  les  Spirifer  et  les  plantes  que  ce  na- 
turaliste  a recueillis  aux  environs  d’Hobart-Town  nous  indiquent  des  depots  de  l’dpoque  carbonifere,  et  a ces 
fossiles  se  trouveDt  prdcisement  assocides  de  belles  espdees  de  Pecten. 


SUE  LA  FAUNE  PALEOZOIQUE  DE  RUSSIE.  XXIII 

la  seule  qui  soit  propre  a la  Russie,  car  dans  le  systeme  carbonifere  les  E.  pentangulatus, 
catillus  et  mqualis  etaient  des  coquilles  repandues  alors  dans  la  plus  grande  partie  des  mers 
d’Europe. 

Les  Pleurotomaires,  au  contraire,  nous  offrent  en  Russie  un  melange  d’especes  connues 
et  d especes  nouvelles,  et  se  montrent,  relativement  a l’ensemble  des  Gasteropodes,  en 
moindie  proportion  que  dans  les  autres  contrees.  Ainsi,  tandisque  la  faune  generale  paleo- 
zoique  en  contient  soixante  especes,  la  faune  de  Russie  n’en  presente  que  neuf,  dont  sept 
ont  ete  vues  ou  recueillies  par  nous.  La  plupart  des  especes  sont  carboniferes,  et  dans  le 
nombre  nous  cilerons  le  P . Yvanii,  de  Belgique,  que  nous  avons  retrouv<$  sur  le  versant 
oriental  de  l Oural.  C est  aussi  sur  ce  meme  versant,  mais  plus  au  nord  et  dans  des  couches 
plus  anciennes,  que  se  rencontre  avec  une  certaine  abondance  une  belle  espece  de  Murchi- 
sonia,  que  M.  de  Buch  assimile  a la  M.  cingulata.  Des  Troclms  et  des  Turbo  sont  signales 
en  Russie  par  M.  Eicbwald  dans  le  systeme  silurien  de  l’Esthonie;  mais  ils  y sont  assez 
lares.  II  n en  est  pas  de  meme  de  la  Melania  rug i (era  ( Loxonema  Phill.;  Chcmnitzia  de 
Kon.),  que  nous  avons  reconnue  plusieurs  fois  dans  le  calcaire  carbonifere.  Selon  M.  Eich- 
wald,  cette  coquille  passerait  en  Russie,  comme  en  Angleterre  , du  systeme  carbonifere  dans 
le  systeme  devonien.  D’apres  le  meme  auteur,  les  Nalices  ne  seraient  pas  rares  en  Russie, 
principalement  dans  les  couches  siluriennes  de  I’Esthonie.  Nous  n’en  avons  trouve  que  deux 
especes  carboniferes,  laiV.  Maritv  qui  est  nouvelle,  etla  N.  Omaliana  qui  a ete  decouverte 
en  Belgique.  II  est  tres  douteux  qu’il  existe  un  seul  veritable  Buccin  dans  le  terrain  paleo- 
zoique, et  les  coquilles  que  Ton  a ainsi  nominees,  ayanl  une  bouche  tres  differente,  en  ont 
ete  distinguees  avec  raison  par  M.  Phillips  sous  le  nom  de  Macrocheilus  : tels  sont  les 
B.  acutume t imbrication  que  nous  avons  observes  dans  le  calcaire  carbonifere  de  1’Oural. 
Les  Buccins  mentionnes  par  M.  Fischer  nc  sont  que  des  moules  indeterminables. 

Les  Bell^rophes,  sirepandus  h travers  toute  cette  longue  suite  de  depots  qui  constituent 
les  trois  syst^mes  inferieurs  du  terrain  paleozoique,  manquent  enticrement  dans  le  quatrie- 
me,  etne  se  montrent  plus  a aucune  des  epoques  posterieures.  Leur  type,  entierement  perdu, 
s’eloigne  meme  assez  de  tous  les  etres  animes  d’aujourd’hui,  pour  que  les  meilleurs  zoolo- 
gistes  conservent  encore  des  doutes  sur  la  place  qu’il  faut  leur  assigner.  Le  nombre  des 
especes  connues,  soit  en  Europe,  soit  en  Amerique,  est  de  plus  de  cinquante,  el  s’accroit 
de  bas  en  haut  depuis  le  systeme  silurien  jusqu’au  systeme  carbonifere,  ce  qui  rend  tres 
remarquable  la  subite  extinction  du  genre  apres  le  depot  houiller.  Le  terrain  ancien  de  la 
Russie,  suivant  la  loi  generale  de  la  distribution  des  etres  h l’epoque  paleozoique,  presente 
un  assez  grand  nombre  de  Bellerophes;  nous  en  avons  vu  environ  huit  ou  dix  especes,  et 
les  auteurs  en  mentionnent  douze  autres  dont  plusieurs  ne  sont  etablies  que  sur  des  moules 
assez  repandus  dans  le  calcaire  carbonifere.  Les  especes  rigoureusement  determinees  sont 
les  B.  megalostoma  et  Ingricus  du  systeme  silurien,  les  B.  hiulcus  et  decussatus  du  calcaire 
carbonifere  de  l’Oural,  et  le  B.  Ouralicus  des  couches  siluriennes  de  cette  meme  chaine. 
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Nous  avons  seulement  reconnu  dans  des  roches  en  place  quelques  fragments  des  B.  biluba- 
tus,  globatus  et  strialus.  Aucune  espece  en  Russie  ne  passe  d’un  systeme  a un  autre,  el  si 
en  general  il  n’en  est  pas  de  meme  en  Europe,  ou  quelques  especes  telles  que  le  B.  Urit 
traversent  plusieurs  systemes,  nous  ne  doutons  pascependant  que  le  nomine  de  ces  dei 
nieres  ne  diminue  h mesure  qu’elles  seront  mieux  etudiees. 

Pleropodes.  — Les  Conulaires,  que  depuis  long-temps  l’un  de  nous,  dans  un  Memoire 
fait  avec  M.  d’Archiac,  a ranges  parmi  les  Pteropodes,  sont  assez  rares  en  Russie:  nous 
ne  connaissons  encore  que  le  petit  C.  Buchii  de  Saint-Petersbouig  ct  le  < . Sowcrbit 
Kamenetz -Podolsk,  que  nous  avons  aussi  retrouve  dans  les  environs  de  Christiania. 

Cephalopodes.  — En  abordant  l’etude  de  ces  coquilles  et  en  voyant  le  developpement 
qu’elles  prennent  pendant  la  phriode  qui  nous  occupe,  nous  reconnaissons  que,  des  les  pre- 
miers temps  de  la  creation,  les  formes  organiques  les  plus  elevees  et  les  plus  completes  ont 
etc  realises  dans  la  classe  des  Mollusqucs,  et  que  si  pendant  la  longue  duiee  des  periodes 
geologiques  il  y a eu  des  changemenls  dans  les  especes,  il  n’y  a pas  eu  perfectionnement  dans 
l’ensemble.  Les  Cephalopodes  lestaces  etaient  meme  alors  beaucoup  plus  abondants  et  plus 
varies  qu'ils  ne  le  sont  dans  nos  mers,  et  la  plupart  des  types  de  cette  epoque  sont  aujour- 

d’liui  perdus. 

Les  Orthoceratites,  qui  ont  precede  les  Nautilcs  et  les  Gomatites,  peuvenl  etre  consi- 
ders comme  l’une  des  premieres  formes  qu’ont  affectees  ces  animaux.  On  les  rencontre, 
eu  effet,  avec  les  premieres  traces  de  la  vie,  et  si  leurs  especes  sont  moms  vanees  dans 
I’etage  inferieur  du  systeme  silurien  que  dans  les  depots  superieurs,  cette  difference  est 
compensee  par  le  nombre  des  individus.  C’est  ainsi  qu’en  Russie  et  dans  la  Scandinavie,  les 
0.  duplex  et  vaginatus  remplissent  de  leurs  debris  des  couches  entieres.  Mais  apres  ce 
grand  developpement,  il  est  assez  curieux  d’observcr,  contrairement  a ce  qui  a lieu  ans 
le  reste  de  l’Europe,  combien  ce  genre  devient  rare  dans  le  systeme  devomen  de  la  Russie 
En  effet,  outre  VO.  vermiculafis,  remarquable  par  la  forme  en  chapelet  de  son  siphon,  es 
couches  devoniennes  ne  nous  ont  presente  qu’une  autre  espece,  dont  nous  avons  trouve 
quelques  fragments  a Voronejc  ct  au  N.  de  Bielef.  Le  nombre  total  des  especes  en  Russie 
est  de  onze  suivant  nos  determinations,  et  de  vingt  en  y ajoutant  ceiles  des  auteurs.  Elies 
sont  distributes  de  la  maniere  suivanle  : cinq  dans  le  systeme  silurien,  une  dans  les  couches 
devoniennes  et  cinq  dans  le  systeme  carbonifere.  En  considerant  que  la  lisle  generale  des 
Orthoceratites  deja  decrils  comprend  plus  de  cent  trente  especes,  il  y a lieu  de  croire  qu  il  en 
reste  beaucoup  'a  decouvrir  en  Russie.  En  effet,  outre  les  cinq  esptces  siluriennes  que  nous 
avons  introduiles  dans  notre  tableau,  nous  possedons  encore  des  fragments  peu  ileterm 
nables  de  deux  autres  especes  h anneaux  Uansverses,  dont  1 une  se  rappioche  ( e . tub t 

cinellaS.  Sow.,  et  qui  toutes  deux  proviennent  des  environs  de  Reval.  Aucun  Orthocera 
tile  ne  passe  d’un  systeme  dans  l’autre  en  Russie;  mais  deux  de  nos  especes  siluriennes 
paraissent  se  confondre  avec  des  especes  devoniennes  du  Fichtelgebirge.  Cette  nlentiiica- 


XXV 


SUR  LA  FAUNE  PALE0Z01QUE  I)E  RUSSIE. 

lion  toutefois  ne  doit  etre  admise  qu’avec  reserve,  car  les  Orthoeeratites  offrent  si  peu  de 
ons  caiacteies  speciliques,  qu  il  est  tres  possible  que  deux  especes  differentes  ne  puissent 
tie  exteiieuiement  distinguees.  Parmi  les  cinq  especes  carboniferes  que  nous  connaissons, 

du  V*  Id  S"  ova^ls  ca^amus>  proviennent  de  l’Oural;  deux,  les  0.  anmllalus  et  ornatus, 
, ’ et  Une’  ^ F,earsh  a ete  trouvee  aux  environs  de  Moscou.  Toules  sont  rares, 

' > ^ °^servces  dans  plusieurs  localites  h la  fois.  Les  genres  Melia  et  San - 

> pC  De  SOnt  clue  f^es  ^rthoceratitcs  brises  ou  deformes,  et  le  genre  Hyoliles  Eichw. 
q e interieui  du  siphon  de  1 0.  vagmatus.  De  memo  que  les  Bellerophes,  les  Ortho- 
ceratites  ne  penetrent  pas  dans  le  systemc  permien. 

e 0enre  Gomphoceras,  propose  pour  les  Orthoeeratites  tres  courts  dont  la  dernierecham- 
est  lenllee  et  la  bouche  etroite  et  contractee,  nous  offre  deux  especes  en  Russie  et  une 
1 p°  j061110’  ^CS  ^euX  Prem'^res»  1 une  est  silurienne  eL  l’autre  devonienne ; quant  a 1’cspece 
, , °8^ne>  ede  parait  etie  identique  avec  le  G.  subpirifonne  des  calcaires  devoniens 

j.  U ^ l'n‘  Les  Cy i toccxalites  presentent  aussi  trois  especes,  qui  toutes  sont 
es  • une  des  plus  inleressantes  est  le  C.  Archiaci,  qui  parait  avoir  un  siphon  eu 
cliapelet,  comine  certains  Orthoeeratites  du  groupe  des  Cocldeati. 

ontempoiains  des  Orthoeeratites  par  1 epoque  de  leur  premiere  apparition,  les  Lituites 
ont  eu  une  duree  beaucoup  pluscourte,  et  leur  existence  semble  ne  pas  s’etre  prolongee  au 
ela  du  systeme  silurien.  Les  quatre  especes  que  nous  avons  vues  en  Russie  appartiennent 
a I etage  inferieur  de  ce  syst&me ; trois  de  ces  especes  se  relrouvent  en  Scandinavie  et  en 
Angleterre  dans  des  couches  du  meme  age,  et  l’une  d’elles,  le  L.  cormi-arletis,  s’etend 
meme  jusqu’en  Amerique. 

Les  Nautiles  sont  moins  anciens  que  les  Lituites  et,  a 1’exception  de  deux  especes  citees 
par  M.  Eiclnvald  dans  1 ile  d’Odinsholm,  ils  n’apparaisscnt  cn  Russie  qu’h  l’epoque  carbo- 
nifere,  ce  qui  s’aceorde  a peu  pres  avec  les  observations  faites  dans  les  aulres  pays.  Ils 
sont,  en  general,  petits  et  affectent  celte  forme  disco'ide,  aplatie,  large  then  t ornbiliquee  et  a 
tours  decouvcrls,  qui  distingue  si  eininemment  les  Nautiles  paleozo'iques  des  Nautiles  du 
terrain  secondaire.  Leur  dos  est  souvent  limite  par  une  ou  plusieurs  carcnes,  caractere  propre 
aux  especes  de  cet  age.  Les  circonslances  locales  paraissent  avoir  ele  peu  favorablcs  a leur 
developpement  en  Russie,  car,  nonseulement  nous  n’avons  pu  cn  dccouvrir  que  six  especes, 
ou  moins  du  quart  des  especes  carboniferes  des  aulres  pays,  mais  encore  nous  avons  observe 
qu’elles  n avaient  eu  qu'une  distribution  restreinle  et  tout-a-fait  locale.  Le  N.  tuberculatus 
est  le  seul  quel’on  trouve  dans  plusieurs  localites,  quatre  aulres  sont  circonscrits  a I’Oural, 
et  le  sixieme  est  propre  au  Donelz.  De  nos  six  especes,  trois  sont  nouvelles  et  trois  sont 
deja  connues  dans  d’autres  contrees. 

Les  Clymenes,  si  caraclerisliques  en  general  des  calcaires  devoniens,  y manquent  com- 
pletement  en  Russie;  mais,  suivantM.  Eiclnvald,  il  s’en  trouverait  deux  especes  dans  les  cou- 
ches siluriennes  de  l’ile  de  Dago,  el  une  dans  eelles  d’Odinsholm.  Nous  conservons  quelques 
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doutes  a cet  egard,  car  les  especes  que  ce  savant  nous  a montrees  n’ont  pas  les  cloisons 
anquleuses  des  Clymenes,  et  quelques  unes  doivent  probablement  rentrer  dans  les  Nau  1 es 
on  dans  les  Lituites.  D’apres  M.  Pusch,  une  des  Clymenes  les  plus  communes  dans  le  Fich- 

tekebiree  se  rencontre  k Kielce,  en  Pologne.  . 

Consider®  par  rapport  h I epoque  do  leur  apparition  el  de  leur  extinct, on,  les  Gon, antes 
suivent  en  Russie  la  loi  generalemeut  connue  en  Europe ; ils  sont  eitremement  rates  dans  e 
svsteme  siluricn,  oi>  M.  Eichwdd  les  a seul  cites,  se  ddveloppent  dans  les  systemes  devo- 
nien  et  carbonite,  et  disparaissent  avec  les  depots  de  cette  derate  penode.  lsjo.gnen 
1,  on  developperaent  local  asses  remarkable  one  distribution  fort  re.treu.te,  car  les  dta-hut, 
especes  que  nous  connaissons  provienneot  de  tro.s  local, les  seulcment.  Les  especes  dAr- 
linsk  soot  les  plus  intdressantes  par  leurs  lobes  sou.ent  subdivises  donl  la  forme  se  rap- 
nroche  de  cede  des  lobes  des  Ceralites  et  des  Ammonites,  sans  ofTrir  toulefo.s  de  rentable 
oassaee  Hi.  Trois  des  Goniatites  de  Cosalchi-Datchi,  ainsi  qne  le  G.  Joss«  dArlinsk, 
appartiennenl  par  le  nombre  de  leurs  lobes  an  groupc  dont  le  G.  Listen  peut  dtre  considere 
comme  le  type,  el  qni  se  distingue  des  G.striMs,  spharim,  el  crenutria  par  la  forme  arron- 
die  des  seiles  dorsale  et  laterale.  Le  G.  cyddobm,  ddjit  connn  en  Ang  eterre,  presen  le 
dans  la  profonde  ecbancrnre  de  la  sellc  medio-dorsale,  un  caractere  loul-a-fa.t  excep  ,on„  . 

Les  Golti.es  du  systeme  carbonite  de  Rnssie  ont,  comme  la  plupar.  des  especes  de 
la  mcme  epoque,  le  lobe  dorsal  divise  par  une  selle  accesso.re  plus  on  moms  haute  (.  . 
Lorsque  cet.e  selle  s'dlbve  presqne  h la  hauteur  de  la  selle  dorsale  elle  prend  le  non,  de 
cette  derate;  et  Ton  pent  elablir  ainsi  un  veritable  passage  des  Gon, antes  a lobe  dorsal 
divise  aux  Goniatites  a lobe  dorsal  simple.  Plusieurs  des  especes  devon.ennes  qne  1 nn  de 
nous  a recueilliessur  la  riviere  Uchla,  dans  la  cliaine  des  monls  Timans,  sont  dans  cc  cas ; les 
antres  ont  au  contraire  la  sellc  acccssoire,  on  medio-dorsale,  dominee  a drone  et  i,  gauche  par 
des  seiles  plus  clevees;  main  alors  ces  derates,  au  lieu  de  faire  partie  du  des,  — dans 
les  especes  carbonites,  sont  rejetees  sur  les  ed.es,  comme  dans  les  G.  .*««*«»>  et  carma- 
tus  Beyrich,  et  peuvent  par  consequent  clre  considerecs  comme  des  seiles  lateral®;.  Ues 
dix-huit  especes  de  Goniatites  que  nous  connaissons  en  Russie,  huit  proviennent  des  schistes 
bitumineux  (Dmanik-schiefe r)  de  la  riviere  Ucbta;  de  ces  huit  especes,  quatre  sont  nou- 
velles  et  quatre  autres  sont  identiques  a des  Goniatites  du  Fichtelgebirge,  du  Harz,  de 
Brilon  en  Westphalie,  et  d’Oberscbeld  en  Nassau.  Le  systeme  carbonifere  renferme  neul 
especes,  dont  deux,  les  G.  diadema  et  cyclolobus,  existent  en  Angleterre  et  en  Belgique  , 
les  autres  sont  nouvelles.  M.  Pusch  cite  aussi  trois  Goniatites  k Kielce,  en  Pologne. 

(1)  Quelle  que  soil  la  subdivision  des  lobes  que  prdsentent  les  Goniatites  d’Artinsk,  ces  ™ * “ J^s 

guent  pas  rnolns  des  Otolites  par  leur  selle  medio-dorsale  Ichancrde  au  sommet,  que  des  Ammonites  par  . 

^ Henslowi,  evolutus,  ser- 

penlinus  et  Belvalianus  qui  aient  le  lobe  dorsal  simple. 
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Annelides. — Cette  classe  ne  meriterait  pas  d’etre  mentionnee  ici  sans  l’abondance  avecla- 
quelle  est  repandue  presque  partout  en  Russie,  dans  le  systeme  devonien,  la  Serpula  ompha- 
lotes,  qui , appartenant  exclusivement  aux  couches  de  cet  age , sert  beaucoup  a les 
distinguer  de  celles  qui  leur  sont  inferieures.  Cette  espece  se  trouve  non  seulement  en 
Livonie  et  dans  les  gouverncments  de  Novogorod  et  de  Saint-Petersbourg,  mais  encore 
dans  ceux  d Orel  et  de  Yoroneje.  Elle  s’etend  jusque.dans  les  parties  orientales  du  gouver- 
nement  de  \ ologda  et  vers  la  ehaine  dcs  monts  Timans,  la  oil  les  depots  devoniens  n’ont 
pas  subi  de  modifications ; elle  aecompagne  assez  souvent  les  debris  de  Poissons,  et  dis- 
parail  comme  eux  dans  1 Oural,  oil  le  systeme  devonien  affecte  des  caracteres  particuliers. 

Crustaces.  — Dans  les  anciens  depots  paleozoiques , les  Trilobites  represented  a elles 
seules  presque  toute  la  classe  des  Crustaces,  et  c’est  & peine  si  Ton  aper.coit  quelques  traces 
des  autres  families.  Parmi  ces  dernieres,  nous  nepouvons  citer  en  Russie  que  le  Limulus 
oculatus  des  gres  cuivreux  de  Perm,  1’ Eurypterus  tetragonophtalmus  de  Podolie  et  des  Cy- 
therina,  dont  nous  avons  recueilli  plusicurs  especes  dans  les  systemes  silurien,  devonien  et 
permien.  lout  1 interet  se  concentre  done  sur  les  Trilobites.  Ces  animaux,  comme  on  sait, 
appartiennent  a la  faune  la  plus  ancienne  du  globe,  et  presen  tent,  ainsi  que  les  Orthis,  ce  fait 
remarquable  dans  l’histoire  des  fossiles,  qu’il  no  nous  est  pas  donue  d’observer  leur  periode 
d accroissement.  Quelque  loin  que  nous  remontions  dans  le  passe,  nous  les  trouvons  deja 
|iarfaitement  developpees ; elles  conservent  pendant  quelque  temps  une  grande  importance, 
puis  declined  et  s’eteignent  enfin  vers  I’epoque  des  dernieres  couches  liouilleres.  Par  suite 
sans  doute  de  circonslances  locales,  ce  decroissement  est  plus  rapide  en  Russie  que  dans 
nos  codrees  occidenlales.  En  effet,  apres  avoir  alteint  dans  l’etage  inferieur  du  systeme 
silurien  un  developpement  comparable  k celui  qu’elles  avaient  h la  meme  epoque  dans  la 
Scandinavie  et  dans  les  lies  Britanniques,  les  Trilobites  diminuent  rapidemenl  dans  le  sys- 
teme silurien  superieur,  disparaissent  presque  completement  dans  le  systeme  devonien,  et 
ne  se  montrent  h lepoque  carbonifere  que  sous  ces  formes  particulieres  dont  on  a fail  le 
genre  Phillipsia. 

Parmi  les  genres  les  plus  repandus  aux  environs  de  Saint-Petersbourg  et  sur  les  bords 
de  la  Baltique,  se  presentent  d’abord  les  Asaphus  et  les  Illcena,  et  parmi  les  especes 
qu’on  rencontre  le  plus  communement  , V A.  expansus  et  YI.  crassicauda,  qui  sont 
particulierement  caracteristiques  de  l’etage  inferieur  du  systeme  silurien.  L’enorme  epaisseur 
des  depots  qui  constituent  cet  etage  nous  explique  la  grande  elendue  qu’occupent  ces  deux 
especes  dans  leur  distribution  k la  surface  du  globe.  En  effet,  YI.  crassicauda,  auquel  nous 
reunissons  VI.  perovalis,  ne  se  trouve  pas  seulement  en  Russie  el  en  Scandinavie,  mais  encore 
en  Bretagne,  en  Angleterre,  en  Irlande  et  jusqu’au  Canada  et  aux  Etats-Unis,  et  quant  a 
1’ A.  expansus,  s’il  s’etend  moins  loin,  il  semble  etre  represente  en  Irlande  et  de  l’autre 
cote  de  l’Atlantique  par  Y A.  platycephalus.  On  cite  encore  aux  environs  de  Saint-Peters- 
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hourg,  mais  corame  s’y  presentant  rarement,  V A.  Buchii  et  V A.  tyrannus,  ainsi  que  trois 
especes  nouvelles,  decouvertes  par  Son  Altesse  Imperiale  le  due  de  Leuchtenberg. 

Lc  genre  Calymene  ne  nous  a offert  que  trois especes,  les  C.  Fischeri,bellatula  et  Odim, 
qui  toutes  trois  caracterisent  aussi  les  depots  contemporains  de  la  Scandinavie;  laC.  Ft  seller  i 
esl  la  plus  abondante  a Saint-Petersbourg.  MM.  Eicbwald  et  Pander  citent  encore  cinq 
autres  especes.  Le  genre  Brontes,  dont  les  especes  oscillent  entre  la  base  du  systeme  devonien 
et  la  partie  superieure  du  systeme  silurien,  ne  se  montre  que  pres  de  Bogoslosfk  (Oural),  ou 
nous  avons  trouve  le  B.  flabellifer.  Nous  ne  connaissons  du  genre  Phacops  en  Russie  que 
le  P.  Downingiat  ( Calymene  auct..),  auquel  on  devrait  peut-etre  restituer  lenoin  de  maci  oph- 
talma  que  lui  avait  donne  M.  Brongniart  (1).  Cette  espece,  connue  depuis  long-temps  dans  le 
calcaire  de  Dudley,  unit  les  deux  etages  du  systeme  silurien.  On  a cite  aussi  pres  de  Saint- 
Petersbourg  le  P.  macrophtalma  des  auteurs,  qui  est  la  C.  lalifrons  de  Bronn  ; mais  nous 
doutons  fort  que  cette  espece,  commune  aux  systemes  devonien  et  silurien,  descende  dans 
la  partie  inferieure  de  celui-ci . D’apres  un  assez  mauvais  ecbantillon  rapporte  par  M.  de  Tchi- 
batebeff,  nous  croyons  qu  elle  existe  dans  I’Allai.  Enfin,  parmi  les  Trilobites  des  environs  de 
Saint-Petersbourg,  nous  mentionnerons  YAmpyx  nasutus  et  trois  especes  du  genre  Meto- 
pieis  etabli  par  M.  Eicbwald.  Deux  de  ces  especes  sonl  connues  en  Suede  et  en  Trlande  sous 
les  noms  de  Trilobites  sphwricus  et  de  Nuttainia  Hibernica. 

Tandis  que  la  plupart  des  Trilobites  qui  caracterisent,  en  general,  le  systeme  devonien 
manquent  en  Russie,  on  y rencontre  avec  une  certaine  abondance  dans  les  couches  carbo- 
niferes,  deux  especes  du  genre  Phillipsia,  l’une  des  dernieres  formes  sous  lesquelles  se  soil 
montree  la  famille  des  Trilobites  avant  sa  complete  disparilion. 

On  voil  par  ce  qui  precede,  quo  la  plus  grande  partie  des  Trilobites  de  Russie  sont  concen- 
treesdansle  systeme  silurien  inferieur,  oil  nous  avons  reconnu  dix  especes,  savoir:  Calymene 
Fischeri,  C.  Odini,  C.  bellatula,  Asaphus  expansus , IlUmus  crassicauda,  Phacops  Doie- 
ningice,  Melopias  aries,  M.  Hubneri,  M.  coniceps  et  Ampyx  nasutus.  Nous  ajouterons 
encore,  1°  que  toutes  ces  especes  sont  caracteristiqucs  de  1’etage  inferieur  du  systeme  silu- 
rien, a l’exception  du  Phacops  Downing  he,  qui  s’elcve  dans  les  calcairesde  Dudley  etmeme 
dans  ceux  de  Ferques;  2°  que  toutes,  a l’exceplion  du  M.  coniceps,  se  retrouvent, 
soit  en  Scandinavie,  soit  dans  les  lies  Brilanniques,  et  absolument  au  meme  niveau  geolo- 
gique. 

lei  se  terminent  les  observations  que,  dans  nos  rapides  voyages,  nous  avons  pu  faire  sur 
les  Trilobites.  Le  nombre  de  ccllesque  d’apres  les  auteurs  nous  citons  dans  notre  tableau, 
prouve  combien  nos  collections  sont  incomplctcs;  mais  il  est  possible  aussi  que  la  meme 

(1)  Hist.  nat.  des  Cruslacis  foss.,  p.  15. — Dansses  planches,  M.  Brongniart  aconfondu  sous  le  nora  de  Caly- 
mene macrophtalma  deux  especes  trfes  distinctes ; mais  il  est  facile  de  s’assurer  que  sa  description  s’applique  a 
l'espfece  qu’on  appelle  gdndralement  aujourd’hux  C.  Downingiai. 
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espece,  trouvee  en  fragments  separes,  ait  re?u  des  noms  different,  et  qile  le  nombre  total 
ait  ete  augmente  ainsi  sans  motifs  reels  (1). 

Poissons.  — On  sait  quo  les  recherches  les  plus  actives  n’ont  point  fait  connaitre  jusqu’a 
present  de  traces  de  Poissons  dans  les  premiers  sediments  de  notre  globe.  Ce  n’est  que 
vers  la  partie  superieure  du  systeme  silurien  qu’apparaissent  quelques  Icbtbyodorulitbes, 
apparlenant  a des  Onchus  011  'a  des  genres  dont  la  famille  n’esl  pas  encore  determinee 
Ces  debris,  trouves  en  Angleterre,  sont  en  general  tres  rares,  et  jusqu’h  present  on  n’en 
connait  pas  de  semblables  en  Russie.  C’est  seulement  a l’epoque  devonienne,  suivant  les 
donnees  actuelles  de  la  paleontologie,  que  les  Poissons  ont  pris  un  large  developpement, 
et  ce  point  important  de  1'histoire  de  ces  animaux  est  pleinement  confirme  par  I’elude  du 
sol  de  la  Russie.  Aucune  contree  n’est  plus  riche  en  Poissons  fossiles  de  cet  age,  et  aucune, 
si  l’on  a egard  k la  date  recente  des  investigations  dont  elle  a ete  l’objet,  n’a  fourni  une 
plus  large  part  h cette  partie  iinportante  de  I’icbthyologie.  En  effet,  dans  les  seules  collec- 
tions envoyees  a M.  Agassiz,  ce  savant  a pu  determiner  quarante-six  especes  ou  pres  de  la 
moitie  du  nombre  total  des  Poissons  aujourd’hui  connus  dans  le  systeme  devonien.  De  ces 
quarante-six  especes,  dix-huit  sont  communes  h la  Russie  et  a l’Ecosse,  et  vingt-buit  sont 
propres  a la  Russie.  Dans  le  systeme  carbonifere  nous  ne  connaissons  que  l’lchtbyodo- 
rulithe  trouve  par  M.  Helmersen  pres  de  Troizkoje,  a trente  vcrstes  a 1'ouest  de  Serpoukhof 
(Em.  Arch.,  1 84 1 , pi.  3,  f.  3),  et  une  dent  que  nous  avons  decouverte  pres  de  l'emboit- 
chure  de  la  Pinega  et  que  M.  Yogt  considere  comme  ayanl  appartenu  a un  genre  nouveau 
de  la  famille  des  Ceslraciontes  qui  etablit  un  passage  aux  Ihjbodus  (2).  Le  systeme  permien 
a offert  aussi  plusieurs  especes  trouvees  soit  a Kargala,  soit  pres  de  Bielebei,  soit  enfin 
dans  les  gr&s  des  environs  de  Perm;  mais  la  plupart  ne  sont  pas  encore  determinces. 

Resume.  — D’apres  nos  propres  observations,  la  faune  du  terrain  paleozoique  de  Russie. 
comprenant  les  Sauriens,  les  Poissons  et  tons  les  animaux  inferieurs  moins  les  Polypiers, 
renferme  392  especes  (3),  et  en  y ajoutanl  relies  qui  sont  citees  par  les  auteurs,  le 
nombre  s’en  eleve  h environ  560.  Cc  nombre,  qui  n cquivaut  pas  au  cinquieme  de  la  faune 
generale  du  terrain  paleozoique  (4),  ne  nous  indique-t-il  pas  combien  il  reste  a faire 

(1)  Si  i’on  veut  avoir  une  idee  de  l’dtat  actuei  de  nos  connaissances  sur  les  Trilobites,  dont  on  a ddcrit  plus  de 
cinquante  genres  et  plus  de  deux  cent  cinquante  espfcces,.  il  iaut  lire  le  beau  travail  de  M.  Burmeister : Die  Organi- 
sation der  Trilobitcn,  etc.,  Berlin,  1843. 

(2)  Selon  M.  Vogt,  cette  dent  est  carar.nbisde  par  son  cone  obtus  unique  et  les  grosses  rides  de  son  email. 
Elle  se  rapproche  des  dents  postdrieui  es  des  Hybodus,  mais  elle  en  diftere  par  l’abscnce  d’uue  base  clliptiquc  et 
d’un  axe  Jongitudinal. 

(3)  En  y ajoutant  les  38  Folypiers  reconnus  par  \1.  Lonsdale,  ainsi  que  plusieurs  autres  dont  nous  n’avons  pa- 
pu  rapporter  d’echantillons,  on  peut  ^valuer  ii  pres  de  AuO  le  nombre  des  esp&ces  que,  d’apr&s  nos  propres  inves- 
tigations, nous  admettons  dans  le  terrain  paldozoi'que  de  Bussie. 

(4)  Dans  le  jVKmoire  que  l’un  de  nous  a public  avec  M.  d’Arcbiac  sur  les  fossiles  des  provinces  Rhdnanes,  le 
nombre  total  des  espfeees  du  terrain  paleozoique  dtait  ddjb  (ivalud  adeuxmille  sept  cents.  Depuis  lors,  ce  nombre 
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dans  cet  immense  empire?  Cependant,  quelque  incomplet  que  soit  le  tableau  que  nous 
venons  de  presenter,  il  peut  fournir  deja  d’utiles  materiaux  pour  l’histoire  de  la  vie 
aux  diverses  epoques  du  globe.  Lorsque  embrassant  une  portion  notable  de  la  surface 
de  la  terre,  comme  c§lle  de  l’Europe  enliere,  on  voit  a ses  deux  extremites  la  succession 
des  changements  qu’y  ont  eprouves  les  etres  animes,  on  est  frappe  de  la  simultaneite 
des  principaux  phenomcnes  auxquels  ils  ont  ete  soumis,  tels  que  l’apparition  et  l’ex- 
tinclion  des  especes.  Quelques  differences  que  presentent  les  plaines  presque  horizon- 
tales  de  la  Russie  avec  les  contrees  de  l’Occident,  la  succession  des  especes  s’y  fait  dans 
le  meme  ordre.  L’etage  inferieur  du  systeme  silurien  y est  caracterise,  comme  dans  lesautres 
contrees  dejk  connues,  par  l’abondance  des  Ortliis,  des  Leptama,  des  Orthoceralites  et  des 
Trilobites , et  l’etage  superieur  par  une  grande  masse  de  Polypiers,  tels  que  les  Catenipora 
el  les  Favosites,  Le  systeme  devonien  y presente,  comme  en  Ecosse,  un  developpement 
remarquable  de  la  classe  des  Poissons,  et  Ton  y voit,  comme  dansle  Devonshire,  apparaitre 
les  Productus  et  se  multiplier  les  Spirifer.  La  plupart  des  especes  qui  formaient  la  popu- 
lation sous-marine  pendant  ces  deux  premieres  epoques,  s’elanl  eteintes  suecessivement  en 
Russie,  de  meme  que  dans  nos  contrees,  elles  sont  remplacees  par  d’autres,  parmi  lesquelles 
se  distinguent  ces  formes  innombrables  de  Productus  qui,  dans  tous  les  pays,  caracterisent 
les  roches  earboniferes.  Enfin,  les  couches  permiennes,  quoique  deposees  sous  les  eaux 
d'une  mer  bien  plus  etendue  que  celles  de  l’Europe  occidentale,  presentent  cependant  avec 
elles  une  concordance  remarquable  dans  l’apparition  des  Sauriens  et  dans  1 extinction  com- 
plete des  Trilobites,  des  Goniatites,  des  Ortlioceratites  et  des  Bellerophes,  dont  on  n’aper- 
Qoit  plus  aucunes  traces.  Si,  frappe  de  celte  suite  d’evenemenls,  on  porte  les  regards  jusque 
dans  l’Amerique  du  Nord,  et  si  on  y apertjoit  encore  une  succession  analogue,  on  sera  con- 
vaincu  alors  que  toutes  les  modifications  des  especes,  leur  extinction  et  leur  renouvellement 
ne  sont  pas  dus  a des  changements  de  courants  ou  k d’autres  causes  plus  ou  moins  locales 
ou  temporaires,  mais  dependent  de  lois  plus  generates  qui  gouvernent  le  regne  animal 
tout  entier. 

En  comparant  entre  eux  les  qualre  svstemes  paleozoiques  de  la  Russie,  on  reconnait  que 
le  nombre  des  animaux  y croit  du  systeme  silurien  au  systeme  carbonifere,  suivant  une 
progression  constante,  analogue  a celte  qu’on  observe  dans  la  faune  generate  de  cctte 
epoque.  Quant  a la  periode  permienne,  le  mouvement  vital  y eprouve  un  ralentissement 
bien  prononce,  et  de  meme  que  partout  ailleurs,  le  nombre  des  especes  y est  beaucoup 
moindre  que  dans  les  periodes  precedcntes. 

Si  maintenant  on  compare  entre  elles  les  especes  de  cliaque  systeme,  on  est  etonne  de 

a encore  M augments  par  les  ouvrages  de  MM.  Conrad,  Emmons,  J.  Hall,  Mather  et  Vanuxem,  sur  I’^tat  de 
New-York;  par  ceux  de  MM.  A.  etc.  Romer,  sur  les  bords  du  Rhin  et  sur  le  Harz,  ceux  de  MM.  Portlock  et 
M‘Coy , sur  1’Irlande,  etc.,  etc. 
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voir  combien  dans  un  pays  ou  les  depots  paraissent  s’etre  faits  sans  interruption,  il  y a peu 
d’especes  qui  passent  d’un  systeme  dans  un  autre.  Huit  especes  seulement  traversent  deux 
systemes  de  couches  et  deux  ont  vecu  pendant  la  formation  (Tun  plus  grand  nombre.  Le 
Chonetes  sarcinulata  est  la  seule  qui  paraisse  etre  commune  h toutes  les  divisions  du  terrain 
paleozoique.  Lorsque  dans  ce  genre  de  comparaison  on  embrasse  un  champ  plus  vaste,  tel 
que  la  surface  de  1 Europe,  le  nombre  des  especes  communes  a plusieurs  systemes  augmente 
sensiblcment,  et  c est  alors  que  sc  decouvrent  ces  rapports  enlre  l’epaisseur  des  depots  que 
tiaverscnt  les  especes  et  1 espace  geographique  qu’elles  occupent,  entre  la  duree  de  Jeur 
existence  et  1 etendue  horizontale  de  leur  distribution;  rapports  sur  lesquels  est  fondee  cette 
proposition  enoncee  par  M.  d’Archiac  et  Fun  de  nous,  « que  les  especes  qui  se  trouvent  a 
la  fois  sur  un  grand  nombre  de  points  et  dans  des  pays  tres  eloignes  les  uns  des  autres, 
sont  presque  toujours  celles  qui  ont  vecu  pendant  la  formation  de  plusieurs  systemes  suc- 
cesses (1). » 

Sur  392  especes  que  nous  avons  observees  en  Russie,  205,  ou  plus  de  la  moitie,  sont 
propres  a ce  pays.  Quelques  unes  de  ces  dernieres,  il  est  vrai,  different  si  peu  des  especes 
des  memes  depots  de  1 0.  de  1 Europe,  qu’on  peut  les  considerer  commc  en  etant  les  repre- 
senlans ; cependant  il  n’cn  existe  pas  moins  entre  les  faunes  de  ces  deux  extremites  de 
1 Europe  des  differences  lelles  qu’on  est  amene  a reconnaitre  que,  des  cette  epoque,  les 
especes  n’etaient  pas  uniformement  repandues  dans  toutes  les  mers,  et  qu’au  contraire, 
deja  localisees,  elles  offraient  dans  leur  distribution  ces  divisions  geographiques,  ou  ces 
groupements  par  bassins,  qui  se  sont  prononces  de  plus  en  plus  par  la  suite  (2). 

Si  1 on  considtire  actuellement  en  elle-meme  la  faune  paleozoique  de  Russie  et  indepen- 
damment  de  toule  autre,  on  voit  1°  que  toutes  les  especes  sont  marines,  a l’exception  de 
quelques  coquilles  associees  aux  plantes  terrestres  des  systemes  carbonifere  et  permien : 


(1)  Trans,  geol.  Land.,  T ser.,  vol.  vi.,  p.  335.  — Les  travaux  des  gdologues  amgricains,  comme  les  notres, 
en  Russie,  viennent  de  plus  en  plus  confirmer  cette  proposition.  Nous  citerons  comme  prcuves  quelques  unes  des 
especes  les  plus  repandues,  tclles  que  les  suivantes  : Favositcs  Gothlandica,  F.  polymorpha.  Stromatopori 
concentrica,  Terebralula  reticularis,  T.  aspera,  T.  concentrica , T.  elongates.  T.  sacculus,  T.  pugnus,  T. 
cuboides,  T.  Wilsoni,  Pcntamerus  galeatus,  Spiri/er  glaber,  Orlhis  crenistria,  U.  lunata,  O.resupinatu 
U.  striatula,  Lcphma  depressa,  Chonetes  sarcinulata,  Melania  rugifera,  Bellerophon  Urii,  Phacops  ma~ 
crophtalma,  Phacops  Doivnmgice,  Calymene  Blumenbachii,  Bronteus  flabellifer,  etc.  Cette  rtgle  n’est  pas 
seulement  applicable  4 la  distribution  verticale  des  espbees  u travers  les  masses  sedimentaires,  mais  aussi  a leur 
repartition  dans  les  mers  actuelles,  car  M.  Ed.  Forbes  a observe  dans  la  mer  £gt!e  que  les  especes  qui  pouvaient 
vivre  a des  niveaux  trfes  dilTercnts  au  dcssous  de  la  surface  des  eaux,  dtaient  gfogralement  celles  qui  se  ren 
contrent  sous  des  latitudes  les  plus  differentes.  (Report  of  the  13th  meeting  of  the  British  association,  184-1  ’ 

(2)  Tandis  qu’en  Russie  le  nombre  des  especes  propres  au  pays  est  de  moitie,  dans  I'Amiirique  du  Nord  il  est 
plus  considerable  en  raison  de  la  distance.  Sur  cent  quatre-vingt-quatre  espfccesde  lMtat  de  New-York  cldcritcs 
par  M.  J.  Ilall,  les  trois  quarts  environ  sont  propres  au  nouveau  continent,  et  dans  la  belle  collection  des  fossiles 
amgricains  que  M.  Lyell  a mis  obligeamment  4 notre  disposition,  les  cinq  sixi&mes  au  moins  des  espices  nous  ont 
paru  nouvelles  par  rapport  a l’Europe. 
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2°  qu’il  y a tres  peu  d’especes  qui  passent  d’un  systcme  dans  l’autre,  bien  que  les  roches 
offrent  souvent  des  passages  entre  elles. 

Si  on  la  compare,  au  contraire,  a la  faune  paleozoique  europeenne,  on  reconnait,  1°  qu’il 
existe  assez  d’especes  communes  pour  etre  assure  que  la  mer  qui  couvrait  la  Russie  etait  en 
communication  avec  celle  de  I’Europe  occidentale;  2°  qu’il  existe  en  meme  temps  assez 
d’especes  propres  pour  demontrer  que  la  distribution  n’etait  pas  tres  diff^rente  de  ce  qu’elle 
a ete  aux  epoques  posterieures ; B°  que  si  les  especes  du  terrain  paleozoique  sont  plus 
variees  suivant  les  lieux  et  les  climats  qu’onne  le  suppose  ordinairement , il  y a cependant 
plus  d’uniformite  dans  les  types  auxquels  elles  se  rapportenl  qu’il  n’y  en  a de  nos  jours, 
d’oii  Ton  pourrait  peut-etre  conclure  que  la  creation  animale  etait  alors  divisee,  comme  elle 
I’est  aujourd’liui,  en  groupes  geograpbiques , mais  que  ces  groupes  elaient  d’autant  moins 
distincts  les  uns  des  autres  que  le  climat  etait  alors  plus  uniforme  sur  le  globe;  4°  que 
les  grandes  lois  qui  president  a l’apparition  et  a 1’ extinction  des  especes,  sont  les  memes  en 
Russie  que  dans  le  reste  de  l’Europe ; 5°  que  les  especes  qui  traversent  plusieurs  systemes 
de  couches  sont  gcneralement  repandues  dans  les  conlrees  les  plus  eloignees. 

Enfin , si  Ton  met  en  parallele  la  faune  paleozoique  en  general  avec  la  faune  actuelle,  on 
reconnait  entre  elles  une  dissemblance  qui  ne  consiste  pas  seulement  dans  des  differences 
d’especes,  mais  dans  une  tout  autre  disposition  du  regne  animal.  On  acquiert  la  conviction 
que  beaucoup  de  classes,  et  merne  des  plus  elevees  dans  la  serie,  n’avaient  pas  encore  fait 
leur  apparition  sur  la  terre;  que  la  plupart  des  genres  etaient  differents  des  genres  actuels, 
que  ceux  qui  sont  venus  jusqu”a  nous  presentaient  dans  la  proportion  de  leurs  especes  des 
rapports  souvent  inverses,  et  enfin  que  la  population  actuelle  du  globe  ne  saurait  etre  le 
reste  d’une  population  jadis  plus  nombreuse  ; mais  en  meme  temps  on  est  force  d’aban- 
donner  cetle  ancienne  idee  que  les  premiers  etres  n’etaient  que  des  ebauehes  imparfaites  de 
la  nature.  S’il  y a eu  progres  dans  la  creation  en  ce  sens  que  les  differentes  classes  d’ani- 
maux  vertebres  n’ont  paru  que  successivement,  et  que  les  plus  elevees  sont  aussi  les  plus 
nouvelles,  il  est  important  de  bien  etablir  que  les  produits  de  la  creation,  quel  que  soit  le 
rang  qui  leur  ait  ete  assigne,  ont  presente  a toutes  les  epoques  cette  admirable  perfection 
qui  appartient  & tout  ce  qui  sort  des  mains  du  Createur. 


f0 » 

terrain  paleozoique. 

VEGETAUX 

(du  systeme  permien). 


PALM  JE? 

NOGGERATHIA. 

1.  NOGGERATHIA  CUNEIFOLIA.  — (Ad.  Brong.) 

PL.  A,  FIG.  3- 

Sphenopteris  cunei folia,  Kutorga,  1838,  Beilr.  zar  Kenntniss  des  Kupfersandst  des  Urals,  pi.  7,  fig.  3. 
Cheilanthites  Kutorgce,  Fisch.,  1840,  Bullet,  des  Nal.  de  Moscou , p.  494. 

Feuille  pinnee ; foliole  cuneiforme , lionquee ; bord  dilate  et  ondule ; nervines  nombreuses 
et  disposees  en  eventail. 

Gisement  el  localites.  Gres  permiens  eupriferes  des  envii’ons  de  Nijni-Troisk,  district  de 
Bielebei,  gouvernement  d’Orenbourg. 

2.  NOGGERATHIA  EXl’ANSA.  — (Ad.  Brong.) 

PL.  B,  FIG.  4,  a,  b;  pl.  E,  fig.  I,  a,  b,  c,  d. 

Noggerathia  expansa,  Brongniart,  Mss. 

Gis.  et  loc.  Marnes  permiennes  de  la  vallee  de  la  Carla,  pres  de  Nijni-Troisk.  (Pl.  B.) 
Mines  de  Voskresensk  et  de  Santagulova,  gouvernement  de  Perm.  (Pl.  E.) 
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Fruit. 


PALMACITES  ? 

PL.  D,  FIG.  2. 

FILICES. 


PECOPTERIS.  — (Ad.  Brong.) 

1.  PECOPTERIS  GOPPERTI.  — (Morris.) 
pl.  A,  fig.  2,  a,  b,  c;  PL.  F,  FIG.  1,  a,  b,  c,  d,  e. 

Gleichenites  Gopperti,  Fisch.,  1840,  Bull,  des  Nat.  de  Moscou,  p.  492,  n°40. 

Feuille  pinnee;  pennes  alternes , I’inferieure  dichotome;  pinnules  sessiles,  dichotomes 
confluentes,  ovales,  obtuses;  nervurcs  obliques. 

Cet  echantillon  interessant  a a peine  quelque  affinite  avec  le  genre  Gleichenites , auquel  il  a 
ete  rapporte  par  M.  Fischer;  il  apparlient  plus  probablement  aux  Pecopteris,  par  le  caractere 
de  ses  folioles  altachees  par  toute  leur  base,  et  pent  etre  considere  comme  la  penne  inferieure 
de  quelque  espece  pinnee  un  pen  variable,  qui,  de  liieme  que  le  P ter  is  Presliana  actuel,  a 
la  penne  inferieure  generalement  dichotome. 

Gis.  et  loc.  Ores  permiens  des  environs  de  Bielebei. 

2.  PECOPTERIS  WANGENHEIMII.  — {Ad.  Brong.) 
pl.  B,  fig.  1,  a,  b;  pl.  F,  Fig.  2. 

Nevropteris  Wangenheimii , Fischer,  1840,  Bull,  des  Nat.  de  Moscou,  p.  239  et  492,  n 42. 

Fronde  bipinnee;  pinnules  subtransverses,  ovales-oblongues,  obtuses,  adnees;  cote  me- 
diane  distincte  ; nervures  nombreuses,  paralleles,  se  bifurquant  par  dicliotomie. 

Gis  et  loc.  Marnes  et  gres  permiens  du  district  de  Bielebei. 

NEVROPTERIS.  — [Ad.  Brong.) 

\.  NEVROPTERIS  SALICIFOLIA. 
pl.  B,  fig.  2. 

Nevropteris  salici folia,  Fisch.,  1840,  Bull,  des  Nat.  de  Moscou,  p.  492. 

Fronde  bipinnee;  pinnules  rapprochees , obovales-lanceolees , obtuses,  attenuees  a leur 
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base  et  decurrentes;  cote  mediane  distincte,  d’oii  naissent  de  nombreuses  nervures  fines, 
arquees  et  dicbotomes. 

Gis.  et  toe.  Marnes  et  gres  permiens  du  district  de  Bielebei,  particulierement  dans  lavallee  de 
la  Carla,  pres  de  Nijni-Troisk. 


2.  NEVROPTERIS  TENUIFOLIA. 

PL.  B,  FIG.  3. 

Nevropleris  tenuifolia,  Ad.  Br.,  Vig.  Foss.,  pi.  72,  fig.  3. 

Gis.  el  toe.  Gres  permiens  des  mines  de  Santagulova  (district  de  Bielebei). 


SPIIEN OPTERIS . — {Ad.  Brong.) 

1.  SPHENOPTERIS  EROSA.  — (Morris.) 

PL.  C,  FIG.  3,  a,  b. 

Fronde  pinnee;  pennes  opposees  ou  presque  opposees,  allongees,  oblongues,  legerement 
aigues ; pinnules  pinnatifides  d’une  maniere  tres  prononcee , rapprochees,  obliques, 
quelque  peu  cuneiformes  et  tronquees;  nervures  flabelliformes,  dichotomes. 

Cette  espece  a quelque  affinile,  dans  sa  forme  generate,  avec  le  S.  Palmetto  Ad.  Br.  Mais 
la  moindre  faille  des  pennes  de  cette  derniere , et  leur  plus  grande  uniformite,  semblent 
indiquer  entre  elles  une  difference  specilique. 

Gis.  et  toe.  Gres  permiens  du  district  de  Bielebei  P 

2.  SPHENOPTERIS  LOBATA.  — (Morris.) 

PL.  C.  FIG.  2,  a,  b. 

Fronde  bipinnee;  rachis  sillonne  ; pennes  allongees ; pinnules  couronnees,  obovales-cunei- 
formes,  tantot  entieres,  tantot  a Irois  ou  cinq  lobes;  lobes  legerement  obtus ; nervures 
distinctes,  flabelliformes,  dicbotomes. 

Les  jeunes  pinnules  de  cette  espece  ressemblent  quelque  peu  a celles  du  Sphenopteris  nervosa 
Ad.  Br.  Mais  les  pinnules  de  la  derniere  sont  plus  petites,  rarement  lobees,  et  plus  distantes 
les  unes  des  autres. 

Gis.  et  toe.  Marnes  et  gres  permiens  du  district  de  Bielebei? 


4 


TERRAIN  PAR  E0Z01QUE . 


3.  SPHENOPTERIS  INCERTA.  — {Ad.  Brong.) 

PL.  C,  FIG.  4. 

Hymenophy llites  incerta,  Fisch.,  Mss. 

Fronde  rameuse,  pinnee;  pinnules  lineaires,  tronquees;  nervures  nombreuses,  distincles, 
droites. 

Gis.  et  toe.  Marnes  et  gres  permiens  du  district  de  Bielebei. 

ODONTOPTERI S . — {Ad.  Brong.) 

1.  ODONTOPTERIS  F1SCHERI.  — (Ad.  Brong.) 

PL.  A,  FIG.  4,  a,  b.  c;  pl.  F,  fig.  3,  a,  b,  c. 

Adiantilcs  pinnatus,  Fisch.,  1840,  Bull,  des  Nat.  de  Moscou,  p.  239. 

Fronde  pinnee,  large;  pinnules  larges,  irregulicrement  sinuees  et  quelquefois  bilobees; 
nervures  nombreuses,  arquees,  dichotomes;  rachis  strie. 

Gis.  et  toe.  Marnes  et  gres  permiens  du  district  de  Bielebei,  gouvernement  d’Orenbourg. 

2.  ODONTOPTERIS  PERMIENSIS.  — (Ad.  Brong.) 

PL.  A,  FIG.  1 . 

Fronde  bipinnatifide;  pennes  allongees,  lanceolees,  a sommet  obtus,  pinnalilides ; lobes 
ovales,  arrondis;  nervures  obliques. 

Gis.  et  loc.  Meme  localite  que  la  precedente. 

3.  ODONTOPTERIS  STROGONOVII.  — {Morris.) 
pl.  C,  fig.  1 , a,  b. 

Adiantites  Strogonovii,  Fisch.,  1840,  Bull,  des  Nat.  de  Moscou,  p.  494- 

Fronde  pinnee;  pinnules alternes , inegales;  cote  mediane  distincte;  nervures  proeminentes, 
nombreuses,  dichotomes  vers  leur  sommet. 

Gis.  et  toe.  Mcme  localite  que  la  precedente. 


LETTRE 


DE 

M.  ADOLPHE  BROiVGMART  A II.  MURCH1SOA. 


MONSIEUR  ET  AMI , 

Je  \ iens  de  terminer  1 examen  des  Fossiles  du  Terrain  Permien  que  vous  in’aviez  adresses. 
de  ceux  que  M.  de  Verneuil  avait  dans  sa  collection,  et  de  quelques  echantillons  que  j’ai  recus 
de  Russie  depuis  voire  depart  de  Paris.  J’ai  en  tout  vingt  echantillons  a ma  disposition, 
mais  la  pluparl  bien  imparfaits  et  laissant  beaucoup  de  doute  sur  la  liinite  a etablir  entre  les 
especes,  et  sur  leur  analogie  avec  les  especes  deja  decrites ; je  vais  cependant  vous  exposer  les 
resultats  de  cet  examen,  qui  pourrait  subir  quelques  changements  lorsqu’on  aura  reuni  un 
plus  grand notnbre  d’ echantillons,  et  surlont  des  echantillons  plus  grands  et  plus  complets,  des 
plantes  de  ce  terrain.  Je  conserve,  pour  les  Fougeres,  les  coupes  generiques  artilleielles  eta- 
blies  dans  mes  ouvrages  precedents,  non  que  je  ne  fusse  dispose  a en  admettre  d’antres  plus 
en  rapport  avec  les  genres  des  Fougeres  vivantes  si  on  pouvait  les  etablir;  mais,  dans  1’etat 
actuel  de  nos  eonnaissances,  ces  coupes  artificielles  me  paraisseut  preferables  aux  rapproche- 
ments tres  hasardes,  et  souvent  tres  peu  vraisemblables,  indiques  par  les  noins  d’Adiantites,  de 
Diplazites,  de  Cheilanthites,  etc.,  qui  ne  peuvent  avoir  quelque  valeur  que  lorsqu’il  y a des 
traces  bien  evidcntcs  des  fructifications  et  de  leurs  principaux  caracteres. 

Je  ne  vous  donnerai  aussi,  dans  la  plupart  des  cas,  mon  avis  que  sur  les  plantes  dont  j’ai  vu 
des  echantillons  : celles  dont  je  n’ai  eu  sous  les  yeux  que  des  dessins,  me  laissent  en  general  trop 
de  doutes  pour  que  j’ose  en  rien  dire. 

FOUGiiRES. 


Les  Fougeres  se  rapportent  aux  quatre  genres  Nevropteris,  Odontopteris,  Pecopteris  et 
Sphenopteris : 

1°  Nevropteris  saticifolia,  Fischer,  pi.  B,  fig.  2. 

Espece  tres  distincte,  dont  je  n’ai  vu  que  quelques  fragments,  mais  qui  est  parfaitement 
caracterisee  par  votre  dessin  : elle  differe  meme  tellement  des  autres  Nevropteris,  par  ses 
nervures  droites  et  tres  obliques  et  par  ses  pinnules  retrecies  a lenr  base,  mais  qui  ne  sonf 
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nullement  tronquees  ni  cordiformes,  qu’elle  devrait  peut-etre  former  un  genre  particular. 
N’avant  vu  qne  des  extremites  de  pinnules  que  je  crois  appartenir  a eetle  espeee,  je  ne  puis 
avoir  une  opinion  bien  arrelee  a cet  egard.  La  forme  gcnerale  des  pinnules  rapproche  cette 
fougere  du  Sphenopleris  Virlelii  [Hist.  Fig.  foss.,  pi.  58),  et  des  Asplenimn  vivants,  tels 
qu ’A.  Serra,  salici folium,  obliquum,  quoiqu’elle  en  soil  encore  bien  differente. 

Elle  n’a  d’analogue  ni  dans  le  terrain  bouiller  ni  dans  les  terrains  plus  modernes,  quoiqu’elle 
se  rapproche  davantage  de  quelques  Nevropteris  de  la  formation  liouillere,  et  surtout  du 
N.  acutifolia. 

2°  Nevropteris  tenuifolia,  Ad.  Brong. , Hist.  Veg.  foss.,  tome  1,  pi.  72,  fig.  3,  pi.  B,  fig.  3. 

J'airecu  un  echantillon  tres  etendu,  mais  mal  marque,  qui  me  parait  se  rapporter  a cette 
espeee ; il  provient  des  mines  de  Santagulova.  Les  pinnules,  peut-etre  un  peu  plus  petitesque 
dans  1’ echantillon  figure,  sont  tres  serrees,  et  les  indices  des  nervures,  quoique  peu  marques, 
laissent  peu  de  doutes  sur  l’analogie  de  cette  empreinte  avec  l’espece  ci-dessus  indiquee,  qui 
est  tres  frequente  dans  les  terrains  houillers.  — La  fig.  3,  pi.  B de  vos  planches  se  rapporte 
peut-etre  a la  memo  plante,  mais  a une  partie  plus  inferieure  et  plus  grande  de  la  fronde. 

ODONTOPTERIS. 

Trois  especes  ou  varietes  de  Fougeres  du  Terrain  Permien  me  paraissent  appartenir  a ce 
genre : 

1°  Odontopteris  Slrogonovii,  Morris,  pi.  C,  fig.  1 , a,  b.  ( Adiantites  Strogonovii,  Fisch.) 

Cette  plante,  dont  je  n’ai  vu  que  le  dessin  et  la  gravure,  me  parait  extremement  voisine  de 
[’Odontopteris  Schlotheimii  Ad.  Br.  [Hist.  Fig.  foss.,  pi.  78,  fig.  95);  mais  la  comparison 
des  echantillons  pourrait  seule  etablir  I’identite  ou  la  difference  de  ces  deux  plantes,  car  il  est 
impossible,  sur  un  dessin,  d’apprecier  les  differences  resultant  de  ce  que  certaines  parties  de 
la  feuille  sont  recouvertes  par  la  roche  ou  detruites. 

2°  Odontopteris  Permiensis,  Ad.  Brong.,  pi.  A,  fig.  1. 

Le  dessin,  et  encore  mieux  Fechantillon  que  vous  m’avez  communique,  montrent  que  chacune 
des  pinnules  de  cette  fougere  n’a  pas  de  nervure  moyenne  prononcee , les  traces  a peiue 
appreciables  qu’on  apercoit  sur  cette  fronde  completement  plate,  semblent  indiquer  une  nerva. 
tion  tout-a-fait  analogue  a celle  des  Odontopteris,  et  particulierement  des  Odontopteris  Sclilo- 
theimii  et  obtusa ; peut-etre  cette  plante  n’est-elle  qu’un  echantillon  plus  complet  de  1 espeee 
precedente  : l’analogie  de  grandeur,  d’obliquite  des  pennes  et  des  pinnules  me  porterait  a le 
croire.  Cette  espeee  seraitalors  suffisamment  distincte  de  V Odontopteris  Schlotheimii  par  les 
pinnules  plus  oblongues,  soudees  entre  elles  dans  une  plus  grande  etendue. 
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3°  Odont opter is  Fischer i.  Ad.  Brong. , pi.  A,  fig.  A;  pi.  F,  fig.  ‘i,  a b,  c ( Adiantues  pinnaxus,  Fisch.). 

Trois  echantillons  peu  etendus,  mais  assez  nets,  de  cette  plante  faisant  partie  de  vos  collec- 
tions etde  celles  de  M.  de  Verneuil,  ne  me  laissent  pas  de  doute  sur  l’analogie  de  cette  plante 
remarquable  avec  les  precedentes  el  avec  les  Odontopteris,  et  particulierement  Y Odontoplens 
obtusa  {Hist.  V eg.  foss.,  pi.  78,  fig.  3 et  4).  Je  crois  cependant  qu’elle  forme  une  espece  bien 
distincle  par  son  raebis  epais,  ses  pennes  larges  et  probablement  assez  courtes,  dont  les  lobes 
ou  pinnules,  soudes  par  leur  base  ou  meme  a peine  divises  vers  l'extremite  des  pennes, 
ne  sont  divises  profondement  que  vers  la  base  et  pres  du  rachis  commun;  la  figure  (l’l.  A, 
fig.  4)ne  donnequ’une  idee  assez  incomplete  des  caracteres  de  cette  espece;  les  figures  de  la 
planche  F,  fig.  7,  8,  9,  executees  d’apres  des  echantillons  moins  etendus  que  j’ai  cus  sous  les 
yeux,  etablissent  rnieux  ses  caracteres  : on  voit  que  les  pinnules  sont  Ires  obtuses,  arrondies, 
fort  regulieres,  lorsqu’on  les  degage  de  la  roclie  qui  les  recouvre  souvent  en  partie,  sans  ner- 
vure  mediane,  a nervures  fines  ou  simples  ou  dichotomes,  par  taut  toutes  de  la  cote  moyenne  de 
la  penne.  La  partie  a peine  sinueuse  ou  lobee  qui  forme  l’extremite  de  ces  pennes,  est  plus  ou 
moins  etendue,  suivant  probablement  la  partie  de  la  feuille  a laquelle  elle  appartient.  — La 
forme  el  le  mode  de  nervation  de  cette  espece  confirment  encore  I’analogie  de  1’ espece  precedente 
avec  les  Odontopteris,  ear  ces  deux  plantes  ont  la  plus  grande  analogic  pour  la  forme  generale, 
et  ne  different  presque  que  par  latailleplus  grande  de  V Odontopteris  Fischeri.  Il  est  probable,  en 
eff'et,  que  les  pennes  sont  decurrentes  sur  le  rachis  dans  cette  espece  comme  dans  le  Permiensis, 
quoique  je  n’ai  pu  m’en  assurer  sur  les  echantillons  que  j’ai  vus ; votre  dessin  semble  bien  l’in- 
diquer. 

PECOPTER1S. 


Les  echantillons  que  j’ai  vus  se  rapportent  a deux  especes,  les  differences  que  presentent  en 
outre  ces  echantillons  me  paraissent  provenir  de  la  partie  de  la  feuille  a laquelle  ils  appar- 
tiennent. 


1°  Pecopteris  Gupperti,  Morris,  pi.  A,  fig.  2,  a,  b,  c y pi.  F,  fig.  1,  a,  b,  c,  d,  e. 

Pennes  oblongues,  semi-pinnatifides  ou  a peine  lobees  vers  les  extremites,  — les  pinnules 
etant  plus  ou  moins  profondement  separees  ou  plus  ou  moins  confluentes,  suivant  la  partie  de 
la  fronde. 

Pennes  superieures  a peine  crenelees ; pennes  moyennes  a lobes  plus  marques,  arrondis ; 
pennes  plus  inferieures,  a lobes  separes  jusqu’a  moitie  environ,  tres  obtus.— Pinnules  ou  lobes 
loujours  traverses  par  une  nervure  mediane  oblique,  surtout  a la  base;  nervures  secondaires 
tres  obliques,  paralleles,  simples  ou  bifurquees,  non  anaslomosees ; les  inferieures  s’elendant  de 
la  nervure  moyenne  de  la  penne,  ou  de  la  base  de  la  nervure  mediane  de  la  pinnule,  vers  le  sinus 
qui  separe  les  pinnules,  sont  generalement  simples. 

Cette  disposition  des  nervures  se  trouve  dans  plusieurs  genres  tres  difterents  deFougeres,  et 
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c’est  un  de  ces  exemples  ou,  si  on  voulait  deriver  le  nom  generique  des  plantes  fossiles  du 
nom  des  genres  actuellement  existants,  on  pourrait  en  donner  trois  ou  quatre  avec  une  egale 
probability 

Les  caracteres  qne  j’ai  indiques  ci-dessus  sont  ceux  qu’on  observe  sur  divers  fragments  peu 
etendus  que  montrent  vos  ecliantillons  et  ceux  de  M.  de  Verneuil;  quant  a 1 echantillon  plus 
grand  represente  (pi.  A,  fig.  2,  a)  sous  le  nom  de  Pecopteris  Gopperti,  je  suis  porte  sans  1 avoir 
vu  a le  rapporter  a la  meine  espece  que  ces  fragments,  malgre  l’absence  d indication  de  nervures 
secondaires,  a cause  de  la  forme  et  de  la  grandeur  des  pinnules,  de  leur  confluence  et  de  la 
maniere  dont  la  nervure  mediane  est  marquee.  Mais  cel  echantillon  est  a mes  veux  tres  douteux, 
et  ne  peut  etre  determine  avec  certitude,  a cause  de  1 absence  des  nervures. 


2°  Pecopteris  Wangenheimii  ( Nevropteris  Wangenlieimii,  Fisch.),pl.  B,  fig.  1 ; pi.  F,  fig.  2. 

La  forme  des  pinnules  el  leur  mode  de  nervation  ne  permettent  pas  de  placer  cette  plante  dans 
le  genre  Nevropteris : elle  apparlient,  au  contraire,  au  ineme  groupe  de  Pecopteris  que  la 
precedente.  Mais  ses  pinnules  sont  beaucoup  plus  profondement  separees,  quoique  unies 
entre  elles  dans  a peu  pres  le  quart  de  leur  longueur.  Elies  sont  moins  obliques  sur  la  cote 
moyenne,  plus  droit es;  la  nervure  mediane  est  tres  forte  et  tres  saillante,  surtout  vers  la  base; 
enfin  les  nervures  secondaires,  beaucoup  moins  obliques  que  dans  l espece  precedente,  sont 
dichotomes  ou  plutot  bipinnecs,  et  les  inlcrieures  de'  chaqu?  faisceau  bifurquees  au  milieu,  ces 
nervures  secondaires  etant  ainsi  disposees  a peu  pres  comme  celles  qui  correspondent  a cbacun 
des  lobes  peu  profonds  des  feuilles  de  1’espece  precedente. — Cette  disposition  des  nervures  est 
assez  analogue  a celles  des  Hemitelia  speciosa,  obtusa , fougeres  arborescentes  des  Antilles  qui 
forment  le  genre  Cnemidaria  de  Presl.  — Les  Nevropteris  ont,  au  contraire,  des  pinnules 
libres  jusqu’a  la  base,  plus  ou  moins  cordiforines,  et  les  nervures  secondaires  reellement  dicho- 
tomes, c’est-a-dire,  deux  fois  bifurquees. 


SPHENOPTERIS. 

1°  Sphenopteris  lobata,  Morris,  pi.  C,  fig.  2,  a,  b. 

Cette  espece  me  parait  bien  distincte  des  Fougeres  fossiles  deja  decriles : elle  ressemblerait  un 
peu  plus  a quelques  especes  du  terrain  jurassique,  telle  que  le  Sphenopteris  denticulata,  de 
Whitby;  mais  elle  est  cependant  fort  difle rente. 

2°  Sphenopteris  erosa,  Morris,  pi.  C,  fig.  3,  a,  b. 

Cette  espece,  dont  je  n’ai  vu  qu’un  echantillon  tres  imparfait,  me  parait  tres  voisine  de 
1’espece  precedente,  et  n’en  est  peut-etre  qu’une  variete  plus  profondement  lobee  et  a lobes  un 
peu  plus  etroits : elle  ne  parait  rentrer  non  plus  exactement  dans  aucune  des  especes  bien 
figurees  jusqu’a  cejour. 
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3"  Sphcnopteris  inceria,  pi.  C,  fig.  h.  (Hymenophy llitcs  incerta,  Fischer.) 

Cette  plante  ne  pent  rentrer  dans  mon  genre  Schizoptcris,  fonde  pour  une  fougere  a fronde 
dichotoine  oomme  celles  des  S citizen;  elle  parait  plus  voisine  des  Splienopteris  a pinnules  tres 
allongees,  tels  que  les  Splienopteris  arlevnisuefotia,  crithmi  folia  ou  macrophylla.  Mais  n’ayant 
pas  vu  l’echantillon,  il  est  impossible,  suruntlessin,  d’etablir  avec  quelque probabilite  ses  vrais 
rapports.  Cette  espece  me  parait  cependant  se  rapprocher  surtout  du  S.  crithmi  folia,  Lindl. 
et  Hutton. 

I.esFougeres  sur  lesquelles  il  m’est  impossible  d’ avoir  une  opinion,  n’en  ayant  vu  que  des 
dessins,  sont  les  Adiantites  Gopperti,  Brorvnii  et  Brongniartii,  Fisch.  mss.  : les  dessins  sont 
tout-a-fait  insuffisants  pour  fixer  leurs  rapports,  et  je  suis  porte  a croire  que  plusieurs  sont  des 
repetitions  des  especes  precedenles. 

Le  Splienopteris  cunei folia,  de Kutorga,  est  certainement  une  portion  de Noggerathia.  Ce  genre 
parait,  en  etfet,  assez  frequent  parmi  les  echantillons  de  ce  terrain,  et  peut-elrc  y a-t-il  deux 
especes  dillerentes,  ou  seulement  des  parlies  diverses  d’une  meme  espece.  Cependant  je  crois 
pouvoir  les  definir  ainsi  pour  le  moment  : 

NOGGERATHIA. 

1"  Niigijer  athia  cuneifolia,  Ad.^Jrong. , pi.  A,  fig.  3.  [Splienopteris  cunei  folia,  Kutorga;  Cheilantiles 
cuneifolia,  Fisch.) 

Folioles  ouneiformes  etroites,  lobees,  a lobes  assez  etroils,  tronques  et  peu  profondement 
divises,  nervures  nombreuses  assez  marquees,  peu  divergentes. 

La  figure  gravee  et  l’echantillon  d’apres  lequel  a ete  faite  cette  figure,  ne  me  paraissent 
diflerer  que  tres  peu  de  la  figure  de  Kutorga,  pi.  7,  fig.  3,  et  par  cette  raison  je  crois  devoir 
conserver  le  nom  specilique  de  cet  auteur,  qui  s’applique  bien  a cette  plante. 

2°  Noggerathia  expansa,  Ad.  Brong.,  pi.  B,  fig.  k,  a,  h;  pi.  E,  fig.  1,  a,  b,  c,  d. 

Folioles  terminales  confluentes,  a nervures  principales  dichotoines  ou  pinnees  tres  obliques, 
tres  saillantes,  a litnbe  elargi,  a nervures  secondaires  divergentes  peu  marquees,  a lobes  larges 
arrondis  (?)  confluents;  folioles  laterales  oblongues-spathulees,  arrondies  au  somrnet,  eritieres, 
obliques  et  decurrentes  a la  base,  a nervures  pinnees  obliques. 

J'ai  ctabli  cette  espece  d'apres  trois  echantillons  faisant  par  tie  d’un  envoi  qui  m’aete  adresse 
de  Russie,  provenant  l’un  de  la  mine  de  Santagulova,  les  deux  autres  de  la  mine  de  Voskre- 
sensk  (toutes  deux  dans  le  gouvernement  de  Perm),  et  designes  sous  le  nom  de  Cheilanlites 
cuneifolia,  Fisch.  Je  crois  que  les  deux  echantillons  figures  sur  la  planche  B,  fig.  4,  a et  b, 
appartiennent  a la  meme  plante. 

Deux  des  echantillons  de  la  collection  du  Museum  de  Paris,  pi.  E,  fig.  1,  a,  b,  presentent 
d’une  maniere  plus  complete  la  partie  superieure  d’une  feuille  dont  on  voit  le  commencement, 
pi.  B,  fig.  4,  a.  C’est  la  meme  disposition  quant  aux  nervures  principales ; mais  les  nervures 
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secondaires  sont  mieux  marquees,  et  la  forme  du  limbe  plus  complete.  Cependant  le  bord  iiieme 
ilu  Iimbe  ne  me  parait  pas  exister ; un  petit  echanlillon  (pi.  E,  fig.  1 , c ) me  parait  offrir  one 
portion  plus  cntiere  de  ce  limbe  terminee  par  des  lobes  arrondis  et  llabelliforines ; un  troisieme 
echanlillon  (pi.  E,  fig.  1 , </)  presenle  une  foliole  laterale  presque  complete,  avec  son  insertion  sur 
le  racbis  et  le  commencement  d’une  autre  foliole  appartenant  a l’autre  cote  de  la  feuille,  et  nais- 
sant  un  peu  plus  au-dessus,  mais  se  trouvant  sur  I’autre  cote  de  la  pierre ; dans  la  figure  gravee 
(pi.  B,  fig.  4,  a),  on  voil  en  a une  de  ces  folioles  laterales,  mais  beaucoup  moins  complete. 

Cette  espece  parail  differer  de  la  precedente  par  ses  nervures  principales  plus  grosses  et 
plus  epaisses;  elles  sont  aussi  plus  divergentes,  et  les  lobes  plus  elargis  ont  une  forme  plus 
arrondie  et  moins  cuneiforme.  Mais  il  cst  evident  que  nous  ne  connaissons  (jue  les  fragments 
Ires  peu  etendus  des  fcuilles  probableinenl  d’une  grande  dimension  de  ces  Noggerathia;  cette 
observation  s’applique  du  reste  egalement  aux  especes  anciennement  connues  de  ce  genre 
obscur  : il  parait  que  les  feuilles  des  Noggerathia  elaient  une  seule  fois  pinnees,  a folioles  on 
pinnules  laterales,  alternes,  oblongues,  cuneiformes,  spathulees  ou  presque  llabelliforines,  a 
pinnules  superieures  et  terminales  ordinairement  confluentes  en  une  large  foliole  a peu  pres 
llabelliforme  lobee,  a lobes  tronques  ou  arrondis;  et  cette  partie  terminale  est  assez  diflerente 
|iar  sa  forme  des  folioles  laterales,  pour  qu’on  puisse  facilement  etre  entraine  a considerer  ces 
deux  parties  comme  appartenant  a des  plantes  differentes.  Ouant  aux  rapports  des  Noggerathia 
avec  les  vegelaux  vivants,  ils  sont  tres  difficiles  a elablir  d’apres  les  echantillons,  tous  Ires  in- 
complets,  qu’on  en  possede;  mais  il  v a au  moins  autant  de  hjo til's  pour  les  rapprocher  des 
Cycade.es , et  surtout  de  certains  Zamia,  que  des  Palmiers,  dont  ils  n’ont  nullement  la  nervation. 

Si  des  feuilles  nous  passons  a l’examen  des  tiges  contenues  dans  le  terrain  permien  de  la 
Russie,  nous  pourrons  y enuinerer  : 

I.EPIDODENDRON. 

1.  Lepidodendron  (espece  douleuse,  pi.  C,  fig.  3).  L’echantillon  figure  sur  cette  planche, 
est  trop  imparfait  pour  qu’il  soit  possible  de  le  determiner  specifiquement. 

2.  Lepidodendron  elongatum.  Ad.  Brong.,  Hist.  V eg.  foss.  mss.  Deux  empreintes  de  cette 
espece  sont  contenues  sur  deux  echantillons  adresses  au  Museum  par  M.  legeneral  Tehefkine,  el 
provenant  d’une  montagne  a trois  verstes  de  1’usine  deKamensk,  goavernement  de  Perm,  dans 
le  Zecbstein,  suivant  le  catalogue  joint  a cet  envoi.  Je  suis  eu  outre  porte  a croire  que  l’echan- 
tillon figure  sur  la  pi.  C,  fig.  6,  appartienta  la  me.uc  espece,  quoique  moins  bien  conserve. 
— Le  Lepidodendron  elongatum  est  I’onde  sur  deux  echantillons  de  la  collection  de  Strasbourg, 
trouves  a Bitschwiller,  dans  les  Vosges,  dans  un  terrain  que  M.  Vollz  considerail  comme  plus 
ancien  que  le  terrain  houiller.  Je  1’ai  caracterise  ainsi  dans  le  travail  manuscrit  sur  les  Lepi- 
dodendron qui  va  paraitre  dans  les  proehaines  livraisonsde  inon  Histoire  des  Vegetaux  fossiles  : 

« L.  elongatum,  corlice  inter  mam  i I las  oblique  rugosa,  mainillis  lanceolalo-rbomboidalibus 
elongatis  utrinque  attenuatis,  infra  cicatrices  transverse  jtlicalis,  non  carinatis;  cicatricibus 
ovatis.  j< 
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Deux  autres  empreintes  contenues  sur  ces  memes  echantillons  ont  ete  considerees  cornme 
pouvant  se  rapporter  au  Sigillaria  elongata,  mais  ce  ne  sont  que des  noyaux  interieurs  depouilles 
de  leur  ecorce,  et  dans  cet  etat  il  est  impossible  meme  d’affinner  que  ces  portions  de  tige  pro- 
viennent  d une  Sigillaria.  Elies  pourraient  egalement  appartenir  a un  Lepidodendron. 


CALAMITES. 


L echantillon  tres  bien  figure  pi.  D,  fig.  I , a,  b,  me  parait  beaucoup  trop  differer  du  Ca- 
tamites gigas,  pour  pouvoir  etre  rapporle  a cette  espcce;  ce  n’est  pas  la  dimension  de  la  tige  qui 
forme  le  caraclere  de  ces  plantes,  mais  la  grosseur  des  stries  ou  cannelures  que  leur  tige  pre- 
sente. La  dimension  et.  la  forme  de  ces  cannelures  rapprochent  plutot  la  plante  figuree  du 
( alamiles  Camus  foi  mis  et  surtout  du  Catamites  Suckowii;  il  faut  aussi  remarquer  que  la  distance 
des  at  ticulations  a mo  ins  d importance  qu  on  ne  pourrait  le  croire,  car,  en  general,  ces  articula- 
tions sont  beaucoup  plus  rapprochees  a la  base  des  tiges  et  plus  eloignees  ensuite.  Quant  aux 
especes  ifturees  par  M.  Kutoi*ga,  il  est  impossible  de  juger  si  elles  sont  reellement  differentes 
des  Calamites  deja  connns  dans  le  terrain  houiller  el  dans  legres  bigarre.  En  general,  la  diffi- 
cult*; de  distinguer  les  especes  dans  ce  genre  le  rend  peu  propre  a caracteriser  des  terrains; 
mais  il  est  cependant  certain  qu’aucune  des  especes  du  gres  bigarre  ne  ressemble  a la  Catamite 
figuree  sur  la  planclie  citee  plus  haul,  Landis  que  cette  figure  ressemble  aux  especes  citees 
ci-dessus  du  terrain  houiller. 

L echantillon  represente  pi.  G,  fig.  8,  que  j’ai  vu  dans  la  collection  de  M.  de  Verneuil,  me 
parait,  au  contraire,  tout  a fait  semblable  a celui  que  j’ai  figure  sous  le  nom  de  Calamites  gigas 
dans  1 Ilistoirc  des  t <•  git  aux  fossiles,  pi.  27,  et  doit  etre,  je  pense,  rapporte  a cette  espece  dout 
1’origine  m’etait  inconnue. 

La  pi.  D.  fig.  3,  represente  aussi  une  portion  de  tige  dont  le  tissu  ligneux  est  conserve,  mais 
qui  est  trop  incomplete  et  trop  dillerente  des  autres  tiges  deja  observees  dans  cet  etat,  pour 
qu’on  puisse  emettre  aucune  opinion  a son  egard. 

Si  apres  avoir  passe  ainsi  en  revue  tous  les  echantillons  de  ce  terrain  que  j’ai  pu  examiner 
par  moi-meme,  et  ceux  sur  lesquels  les  figures  donnaient  des  indications  suffisantes,  nous 
comparons  cet  ensemble  de  plantes  encore  tres  peu  nombreux  aux  flores  des  periodes  geologi- 
ques  les  plus  voisines  de  votre  terrain  permien,  nous  remarquons  : 

1 ° Qu  il  y a deux  ou  trois  especes  qui  paraissent  identiques  avec  des  plantes  du  terrain 
houiller:  i\  evropteris  tetiui  folia, — Lepidodendron  elongatum. — Calamites  Suckowii  ? 


2°  Que  les  autres  especes,  au  noinbre  de  douze,  n’ont  jusqu’a  ce  jour  ete  observees  dans 
aucun  autre  terrain,  ni  terrain  houiller,  ni  gres  bigarre,  ni  Keuper,  ce  sont  : 

N evropteris  salicifolia,  — Odontopteris  Strogonovii,  Permiensis,  Fischeri. 

Pecopteris  Gopperti,  W angenlieimii,  — Sphenopteris  lobata,  erosa,  incerta,  — ■ Noggerathia 
cunei folia,  expansa,  ■ — Calamites  Gigas? 
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3°  Que  tons  les  genres  soul  communs  a ce  terrain  et  au  terrain  houiller ; que  jusqu  a ce  jour 
1 esLcpidodendron,  Ncggeratkia  et  Oclonlopleris,nout  ete,  observes  que  dans  la  formation  hcmil- 
lere.  Les  vrais  Neoropteris  paraissent  aussi  s’etendre  rarement  au-dela. 


40  Ou’aucune  de  ces  plantes  fossiles  n’est  comparable  a celles  du  terrain  de  gres  bigarre. 
L’ absence  des  coniferes  caracteristiques  de  ce  terrain,  les  Volina,  et  memedecellesqu.se 
trouvent  dans  les  parties  superieures  du  terrain  houiller  et  dans  les  ardoises  deLodeve,  les 
JValchia,  indique  une  difference  tres  notable  entre  la  llore  permienne  et  la  llore  du  gres 

bigarre. 

5-  One  si  zoologitpteinent  le  Terrain  Permien  est  Ires  different  des  aolres  terrains,  bot.ni- 
quement  il  dilBre  4 peine  de  la  Here  honillere,  et  qae  les  planles  qu.  J sent  renfertnees  para.- 
traient  elre  la  suite d’une  vegetation  dememe  nature. 

6„  Que  les  plantes  fossiles  peu  nombreuses  contenues  dans  les  Schistes  du  Zechstein  d Alle- 
magne,  paraissent  fort  diflerentes  de  celles  du  Terrain  Permien,  la  plupart  etant  plutot  des 

plantes  marines. 

Telles  sent,  Monsienr,  les  senles  eonseqnences  qu’il  me  paraisse  possible  de  tirer  d'un  si 
petit  nombre  d'espi-ces,  souvent  dans  ,m  etat  si  imparf.it  1 si  «ons  ponvtea  obtemr  des  celtan- 
Sl  pL  nombreux  et  pin,  etendus  des  fossiles  vegdtanx  de  cette  format, on,  les  resnltat, 

pourraient  elre  plus  positifs. 


Paris , le  31  dticernbre  1843. 
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LISTE  DES  PLANTES  DU  SYSTEME  PERMIEN  DE  RUSSIE. 


Not  a.  L’astcrisque*  inclique  quc  Vespecc,  qui  se  trouve  en  Russie,  appartient  aussi  a d’aulres  contrtes  de 
ly  Europe,  et  les  lellres  C et  P,  quc.  les  localilCs  oil  elle  se  rencontre  sont  carbonifbres  ou  permiennes. 


GENRES. 


ESPEGES. 


SYNONYMIES. 
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NOGGERATHIA. 
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ODONTOPTEHIS. 
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I.  FORAMINIFERES. 


HJSlILINA(o.  — ( Fischer .) 


Coquille  lihre,  reguliere,  equilaterale,  presque  fusiforme,  allongee  transversalement  dans 
lesensde  1’axe,  non  variable  dans  son  accx’oisseiuent.  Spire  tres  reguliere,  embrassante  a tous 
les  ages.  Loges  peu  nombreuses,  allongees  transversalement;  simples,  sans  sections  internes, 
seulement  anastomosees  aux  extremites  de  la  coquille.  Ouverture  unique  en  fente  transversale 
contre  le  retour  de  la  spire,  et  apparente  a tous  les  ages. 

Rapports  et  differences.  En  n’ayant  egard  qu’a  la  forme  exterieure  de  cette  coquille,  on 
pourrait  la  classer  dans  le  genre  Alveoline,  dont  elle  a tous  les  earaeteres  et  I’aspect;  tandis  que, 
lorsqu’on  etudie  sa  structure  interne,  on  s’apercoit  qu’elle  en  difFere  completement.  En  effet, 
chez  les  Alveolines  les  loges  sont  divisees,  transversalement  a leur  longueur,  par  un  grand 
nombre  de  eavites  capillaires  longitudinales  a I’enroulement  spiral,  et  la  derniere  loge  est 
criblee  d’ouvertures  rondes,  nombreuses,  en  lignes  transversales  a renroulement.  Chez  les 
Fusulines,  au  contraire,  les  loges  sont  simples  comme  celles  des  Nonionines,  et  la  derniere 
loge  est  percee  seulement  d’ une  longue  fente  longitudinale,  unique,  plaeee  contre  le  retour 
ile  la  spire.  Si  les  Fusulines  out  les  formes  exterieures  des  Alveolines,  elles  se  rapprochent 
plus  des  Nonionines  par  tous  leurs  earaeteres  internes.  On  peut  meme  dire  que  les  Fusulines 
ne  sont  que  des  Nonionines  qui,  laissant  la  forme  comprimee  dans  le  sens  des  axes,  s’allon- 
gent,  au  contraire,  dans  ce  sens  en  ayant  l’ aspect  d un  fuseau.  Lorsqu’on  voit  le  Nonionina 
buUoides  prendre  deja  la  forme  spherique,  on  s’apercoit  de  la  tendance  a cet  allongement  re- 
marquable  des  Fusulines.  En  resume,  le  genre  Fusulina  de  M.  Fischer  me  parait  differer  com- 
pletement du  genre  Alveoiina  par  ses  loges  simples.  Il  doit  des  lors  se  classer  dans  le  svsteme 
pres  du  genre  Nonionina,  dont  il  est  tresvoisin. 


(1)  Cette  description  est  due  a M.  d’Orbigny,  si  protondemem  verse  dans  la  connaissance  des  I'oraminiferes. 
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FUSULINA  CYLINDRICA. 

PL.  I,  FIG.  1,0,  b,  c>  e>  f(l)‘ 


Fusulina  cylindrica , Fischer,  1837,  Oryct.  du  flfou®.  de  Moscou,  p.  126,  pi.  18,  fig.  1-5. 

— depressa,  id., ibid.,  pi.  13,  fig.  6-11. 

Goquille  oblongue,  fusiforme,  acuminee  a ses  extremites,  renflee  au  milieu,  presque  lisse, 

11m™  s’anastomoL  et  former  des  compartiments  arrond.s  Ires  smguhers.  Overture 
liueaire  appliquee  centre  le  retour  de  la  spire,  a la  parlie  med.ane  des  loges,  et  occupan 
moitie  de  la  hauteur  des  cloisons  internes.  Il  en  resulte  que,  dans  I’alteration,  on  trouve  souvenl 

eetle  parlie  denude  de  loges  sur  l’avant  dernier  tour. 

Observations.  June,  eetle  esphee  est  heaucoup  plus  curie  et  mom,  fusitorme  que  due  I V 
adulte.  La  dillSrenee  «t  quelquefoi,  si  tranches,  quo  . sernit  ten*  de  la  regarder  comma  one 

espece  distincte  (fig.  1 , d). 

Dimensions.  Longueur,  7 millimetres;  largeur,  •>■  , .. 

GU  et  loc  Eta,Te  superieur  du  calcaire carbonifere.  Syskaia  sur  la  Dvina;  Fdosotska.a ; Veh- 
kovo;  Kartmazof;  presquile  du  Volga,  vis-a-vis  Samara ; M.atchkova  . (Fischer);  Goradotka  et 
Gelesnaia  (Donetz);  sud  Oural,  premiers  relevements  de  calcaire  carbonifere  en  allanl 

d’Andreiouski  a Preobajensk. 

Explication  des  figures.  Fig.  1 ■ a Grandeur  naturelle. 

Fig.  1.  b Individu  adulte  grossi,  vu  du  cote  de  l’ouverture. 

Fig.  1 . c Le  meme  en  raccourci  sur  le  cote  ombilical. 

F,c  1 d Jeune  individu  vu  de  face,  fortement  grossi. 

F;  !'  e Individu  fortement  grossi  auquel  on  a enleve  le  tel  exteneur  pour  montrer  les 
cloisons  internes  et  leur  anastomose,  a Ouverture.  ? Parlie  de  l’ouverture  du  tour  prece- 
dent, oh  les  loges  ne  sont  pas  adherentes.  * Parlie  oh  les  cloisons  s’anastomosent  de  mamere  a 

former  des  compartiments.  , , 

Fig.  1.  f Coupe  transversale  a l’axe.  a Ouverture.  p Cloisons.  * Tet  exterieur. 

(1)  Les  lettres  S,  D,  C,  P,  qni  sur  les  planches  saivent  le  nom  spteifique,  indiqaent  que  l’espece  appartient,  eu 
Russie,  aux  terrains  siluriens,  d^voniens,  carboniffcres  ou  permiens. 


II.  RADIAIRES. 


A.  ECHINIDES. 

CIDARITES  ROSSICUS. 
pl.  i,  fig.  2,  a,  b,  c,  d,  e. 


Cidaris  rossicus,  von  Bucb,  Karst.  Arch.,  1842,  p.  523. 

Nous  ne  connaissons  de  cet  inleressant  fossile  que  ties  plaques  et  des  piquants  isoles,  clout 
M.  de  Buch  a doune  line  excellcuLe  description.  Les  plaques  se  distinguenl  de  celles  des  aulres 
especes  de  Cidarites  connues,  en  ce  que  le  tubercule  perfore  qui  donne  attache  aux  piquants, 
est  place  au  centre  d’une  cavile  crater iforine,  dont  les  bords  circulaires  sont  tres  saillants.  Le 
rudiment  de  ce  cratere  existe  dans  beaucoup  d’especes  ou  le  tubercule  central  est  circonscrit  a sa 
base  par  un  canal  circulaire  plus  ou  moins  profoucl,  souvent  dentele  et  granuleux : la  difference 
ici  est  que  le  rebord  du  canal  s’eleve  au  niveau  et  mcme  au-clessus  du  tubercule  central.  Le 
rnauvais  etat  de  1 echantillon  que  nous  avons  fait  figurer,  n’a  pas  permis  au  dessinateur  de  bien 
rendre  ce  caractere.  Les  piquants,  tic  forme  bacillaire,  ont  souvent  50  millimetres  de  longueur 
sur  5 de  diametre.  Ils  sont  ordinaire  men  t arrondis,  et  presentent  vers  leur  base,  qui  est 
lisse,  un  leger  retrecissement  terminc  par  un  anneau  sail  lant;  le  reste  de  la  surface  est  orne 
d’cpines  courtes,  epaisses,  semblables  a ties  bourgeons  et  coucliees  vers  le  sominet  (fig.  2,  b). 
Ces  epines  sont  rangees  en  spirales  autour  ties  piquants,  et  souvent,  aiusi  tpie  l’a  observe 
M.  de  Bucb,  une  petite  cote  ii  demi  eflacce  qui  conduit  d’une  epine  a l’autre,  fait  ressortir 
encore  mieux  cette  disposition  regulicre. 

Rapports  et  differences.  La  saillie  elevee  et  circulaire  qui  entoure  le  tubercule  ou  s’atta- 
client  les  piquants,  distingue  cette  espece  de  toutes  celles  des  terrains  plus  recents.  C’est  une 
forme  qui  parait  etre  propre  aux  divers  Cidarites  du  systeme  carbonifere,  et  que  Ton 
relrouve  dans  le  C.  Nerd  (l)de  Tournay  et  de  Regnitzlosau,  et  dans  une  autre  espece  d’lr- 
lande  et  d’Angleterre,  signalee  par  MM.  Fleming  et  Maccoy  sous  lenom  de  C.  Urii  (2).  Les  pi- 
quants epineux  distinguent  l’espece  qui  nous  occupe  de  celles  dans  lesquelles  les  piquants  sont 
lisses,  comme  dans  le  C.  Nerd,  ou  simplement  costes  comme  dans  le  C.  priscus  (3),  et  la 

(1)  Munst.,  1839,  lieilriige  heft.,  I,  p.  40,  pl.  3,  fig.  6. 

(2)  Fleming,  1828,  liritish.  anirn.,  p.  478;  Maccoy,  1842,  On  the  Foss,  of  Ireland,  p.  12. 

(3)  Munst.,  ibid.,  p.  41. 
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disposition  spirale  des  epines  empeclie  de  la  confondre  avec  les  C.  Urii  et  Munstcri  (1 ),  ou  les 
epines  sont  placees  au-dcssns  les  ones  dcs  autres,  cn  series  longitudinales.  Nous  presumons  que 
Ie  C.  Deucalionis  (2)  nc  diflere  pas  reellement  du  C.  rossicus,  et  nous  l’y  aurions  reuni  si 
M.  Eichwald  lie  disait  qu’oulre  les  epines,  les  piquants  out  encore  des  slries  longitudinales. 
Le  C.  vetusta  Phill.  (3)  est  anssi  une  espece  tres  voisine , niais  sa  description  est  trop  incom- 
plete pour  pennetlre  une  rigourcuse  comparaison. 

Cis.  el  loc.  Malgrela  tranquillite  avec  laquelle  le  caleaire  carbouifere  s’ est  depose  enRussie, 
on  n’y  a pas  encore  Irouve  de  Cidarites  entiers  : ce  qui  est  d'aulant  plus  etonnant  que  leurs 
piquants  sont  exlremement  abondants  dans  les  etages  moyen  et  superieur  de  ce  caleaire. 
Ainsi,  nous  en  avons  recueilli  au  canal  de  Marie,  pres  de  Vitegra;  a 10  verstes  a I O.  de  Bur- 
kowa;  a Kopatcbeva,  sur  la  Dvina;  a Kosimof  sur  1’Oka ; a Mialclikova  sur  la  Moskwa  et  a 
Podolsk  sur  la  Pakra.  Nous  en  avons  vu,  dans  la  collection  du  Corps  des  Mines  a Saint- 
Petersbourg,  de  beaux  echantillons  provenant  tie  Staritza,  gouvernement  de  Tver ; et,  enlin, 
M.  de  Bucli  les  cite  jusqu’a  Ivanof,  pres  d’Orel. 

Explication  dcs  figures.  Pl.  I,  Fig.  2.  a Individu  provenant  de  Kosiinof. 

Fig.  2.  b Grossissement  d’un  des  tubercules  ou  epines  des  piquants. 

Fig.  2.  c Plaque  qui  donne  attache  aux  piquants. 

Fig.  2.  d Variete  de  Miatchkova,  oil  les  epines  sont  Ires  epaisses. 

Fig.  2.  e Base  lisse  d’un  piquant  de  la  meme  espece. 


B.  CRINOIDES. 


Les  Crinoides  complels,  e’est-a-dire,  composes  d’un  soinmel  porte  sur  un  pedoncule  plus  ou 
moins  long,  et  couronnes  par  des  appendices  en  forme  de  bras,  sont  tres  rarcs  dans  la  partie 
inferieure  du  systeme  silurien.  Ils  paraissent  avoir  etc  precedes,  dansl’ordre  des  formations,  par 
une  scrie  de  corps  prives  d’organes  exterieurs  qui  coinposent  une  lamille  naturelle,  que  Foil 
pent.,  avec  juste  raison,  separer  des  autres  Crinoides.  Au  moment  meme  oil  nous  ecrivons, 
M.  de  Bucli,  a qui  Fon  doit  deja  des  apercus  si  ingenieux  sur  la  nature  et  les  rapports  de  ces 
animaux  (4),  vient  de  proposer,  dans  un  memoire  lu  devant  F Academie  des  Sciences  de  Berlin, 
de  les  grouper  tous  ensemble  sous  le  nom  general  de  Cystidbes{b). 

Les  Cvstidees,  telles  que  les  delinit  cet  illustre  savant,  sont  des  animaux  entierement  renfer- 
mes  dans  un  cal  ice  ou  sommet  plus  ou  moins  spherique.  Ce  sommet,  compose  de  plaques  poly- 
edriques  en  nombre  defini  ou  indelini,  preseute  plusieurs  ouvertures  necessaires  a l’entretien 


(1)  De  Kon.,  1842,  Descr.  dcs  Foss,  de  Helg.,  p.  35,  pl.  E,  fig.  2. 

(2)  Eichw. , 1 8/i0 , Die  Thier  des  all.  roth.  sandst.  und  Vergk.  im  Novogr.,  p.  15. 

(3)  Phill-,  1836,  Geol.  of  Yor/tsh..  vol.  n,  p.  208. 

(/j)  Beitriige  zur  best,  der  Gebirgsform.  Ilussl.,  1840. 

(5)  Monatsbcrichl  der  Bcrl.  Akad mars  1844,  p- 124. 
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de  la  \ le  chez  1 animal . L une  situee  a la  partie  superieure  est  la  bouche,  qui,  de  inline  que  dans 

la  plupart  des  Encrines,  se  trouve  dans  un  tuyau  mobile  oppose  a la  tige;  une  autre  plus  petite 

( t lies  \oisine  de  la  premicie,  mais  qui  manque  dans  plusieurs  genres,  peut  dire  consideree 

comme  anus;  el  enfin,  une  troisieme.  ouverture,  que  l’on  remarque  principalement  dans  les 

Eclnnosphserites  et  les  Hemicosmites,  se  trouve  un  pen  plus  bas  que  l’anus  et  a gauche  de  la 

bouche  pour  1 obseryateur  qui  place  le  corps  de  maniere  a ce  que  la  bouche,  l’anus  et  le 

point  d insertion  de  la  tige  soienl  sur  une  memo  I n n..,,  , , „ 

. , , , . & L uiemc  ngne.  Cette  ouverture  est  fermee  par  emu 

ou  six  valvules  legerement  elevees.  en  forme  tie  , • i . ■ , , 1 , 1 

s 101  mt  ae  pyramide  surbaissee;  cest.,  aux  veux  de 

ui  i,  une ^ °Li\ei  tuie  o\arienne  destinee  a donner  issue  aux  oeufs,  dont  l’appareil  gene- 
laleui  est  lenterme  dans  1 interienr  du  calice.  On  doit  convenir  que  cette  destination  s’accorde 
pai  aiteinenl  a\  ec  I absence  de  bras  chez  ces  aniinaux;  car  si  dans  les  Crinoides  qui  en  sont 
pom  vus  les  ceuls  sont  attaches  aux  pinnules,  ainsi  que  vient  de  ie  demonlrer  M.  Muller  dans 
son  excellent  travail  sur  le  Pentacrinus  vivant,  on  conceit  qu’il  fallait  un  autre  mode  pour  ceux 
qu,  en  sont  pnves  dans  l’age  adulte  (le  Phytocrinus  d’Kurope  parait  n’avoir  ni  bras  ni  tige  dans 
e jeune  age).  N y aurait-d  pas  en  outre  quelque  analogic  entre  cel te  ouverture  fermee  par 
in  j p aqucs  et  appareil  generateur  des  Echinides,  quadrilobe  ou  plus  souvent  pentalobe, 
i.  posi  i une  maniei  e plus  ou  inoins  radiaire  pres  de  1’anus,  et  correspondant  au  dehors  par  un 
neme  nombre  de  tions  i Peut-etre  serait-ce  encore  quelque  chose  d’analogue  au  tubercule 
inadrepori forme  de  quelques  Echinides,  des  Asteries  et  des  Ophiures,  que  M.  de  Blainville 
regarde  comme  pouvant  se  Her  a l’appareil  generateur  male? 

Ees  Cvstidees  paraissent,  comme  les  Crinoides,  avoir  etedes  aniinaux  attaches  aux  corps  sous- 
marins;  mais  nous  avons  des  raisons  de  croire  que  le  pedoncule  par  lequel  ils  se  fixaient 
dtait  court  et  assez  different  dans  sa  nature  de  celui  des  Encrines,  car  les  terrains  qui  les 
conferment  n’offrent  pas  en  general  ces  articulations,  si  connues  sous  le  nom  d’Entroques, 
que  Ton  rencontre  partoul  ou  ont  vecu  les  Encrines.  Malheureusement  nous  connaissons  a 
peine  un  ou  deux  fragments  que  Ton  puisse  considerer  comme  ayant  appartenu  a la  tige  d’un 
de  ces  corps;  mais  la  cicatrice  de  la  tige  sur  le  corps  lui-meme,  indique  qu’elle  e'tait  en  gene- 
ral fort  grele.  Son  diametre,  par  rapport  a l’animal,  est  dans  la  proportion  de  1 a 46  dans 
I ’Echinosph writes  auranlium,  de  1 a 1 5 dans  le  C ary ocy stiles  granatmn  ( Echinosph . Wahl.),  I a 1 7 
dans  le  Cryptomniles  la  vis,  1 a 9 dans  V Hemicosmites;  enfin,  dans  le  genre  Echino-Encri- 
nites,  elle  devient  dune  grosseur  remarquable,  et  atteint  le  cinquicme  et  meine  ie  quart  du 
diametre  de  l’anjjraal.  Elle  presente  alors  une  certaine  rcssemblance  avec  le  Cornulites  serpu- 
larius  Schlot.,  corps  de  classe incertaine  que  M.  Volborth,  de  Saint-Petersbourg,  y a reuni  ( I 
Le  groupe  des  Cyslidees  comprend  deja  cinq  genres,  lous  exclusivement  propres  a l’etage 
inferieur  du  systeme  silurien,  et  dont  nous  allons  parler  dans  l’ordre  suivant  : 1“  E chinos - 
ph  writes  Wahl.  ; 2°  Cary  ocy  stiles  von  Buell ; 3°  E c hino-E  ncr  in  lies  Herm.  von  Mever  ■ 4 ° Uemi- 
i osrnit.es  von  Buck;  5°  Cryptocrinites  von  Buch. 


(1)  Hull,  scientif.de  l’ Acad  des  Sc.  de  Saint- Pttersbourg,  vol.  X,  n°  19. 
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ECHINOSPHtERITES.  — (Wahl.) 

leucopjithalmcs,  Konig. 
spH  'EROMTes,  Hisinger. 


1.  ECHINOSPHiERITES  AURANTIUM. 
pl.  I,  FIG.  8,  a,  b;  PL.  xxvn,  fig.  6,  a,  b. 

— — Tilas,  17/(0,  Vet  Acad,  handl.,  p.  190,  pl.  2,  fig.  18. 

Cristall  aplen,  Linin'',  OElandska  Resa,  p.  136. 

Echinus  auranlium,  Gyllenlial,  1772,  Vet.  Acad,  hand'.,  p.  2Zi5,  pl.  8,  fig.  4-5;  pl.  9,  fig.  6-9. 
Echinosphcerites  — Wahl.,  1821,  Act.  Soc.  sc.  Upsal,  vol.  VL1I,  p.  52. 
heucophthalmus  Strangwaysii,  Konig,  1825,  Icon.  Foss,  sect.,  p.  1,  pl.  1,  fig.  1. 

Echinosphcerites  alcyonium,  Schlot.,  1826,  Isis,  p-  312,  pl.  1,  fig.  2.  . 

Echinosphcerites  auranlium,  Pander,  1830,  Beil,  zur  geogn.  Russl.,  p.  l/i/i,  pl.  2,  fig.  21;  pl.  29,  fig.  2-3. 
Spha;ronites  citrus,  Hisinger,  1837,  Leth.  suecica,  p.  91,  pl.  25,  fig.  8. 

— auranlium,  yon  Buch,  I8/1O,  Beit,  zur  geb.  Russl.,  p.  27,  pl.  1,  fig.  l/t-17. 

— — Eiclivvald,  1840,  Sit.  syst.  in  Eslhl.,  p.  187. 

— — Ilcrzog  von  Leuchlenberg,  1843,  Beschr.  neue  thierresle,  p.  21,  pl.  2 , fig.  17-18. 

— — Von  Buch,  Berichl  Berlin.  A had.,  mars  1844,  p.  126. 

Parmi  les  Grinoides  sans  appendices  brachiaux  qui  eomposent  le  groupe  des  Cvslidees  de 
M.  de  Bucli,  se  presented!  au  premier  rang,  comme  les  plus  eloignes  du  type  des  veritables 
Grinoides,  et  comme  les  plus  repandus  dans  les  couches  anciennes,  les  Echinosphcerites  ou 
Sphceronitcs  des  auteurs.  Ce  son!  des  corps  arrondis,  splieroides  ou  ellipsoides,  de  la  gros- 
seurd’une  petite  pomme,  termincs  a leurs  poles  ou  ex tremi les  opposees  par  deux  ouvertures: 
l’une  superieure,  servant  de  bouche,  estmunie  de  pelites  pieces  mobiles  comme  la  boucbedes 
Eucrines  proprernent  dites;  l’autre,  inl'erieure,  est  pratiquee  entre  six  plaques  comparables 
aux  plaques  basilaires  ou  bassin  des  memes  animaux,  et  ayant  probablement  donne  attache  a 
une  tige  courlc  etgrele,  dont.  toutefois  nous  n’avons  pu  decouvrir  derestes,  ni  sur  nos  nombrenx 
ecbantillons,  ni  dans  les  couches  qui  les  renferment.  Outre  ces  deux  ouvertures,  on  en  observe 
encore  deux  autres  latcrales,  assez  rapprochees  et  situees,  par  rapport  a l’observateur,  I’une 
a droite  el  l’aulre  a gauche  d’une  ligne  inenee  de  la  base  au  sommet.  La  premiere,  que 
M.  de  Buch  croit  elrc  l’anus,  est  petite,  ronde,  de  forme  assez  irreguliere;  elle  est  a pen  de 
distance  de  la  bouche  et  cehappe  souvent  a 1’ observation.  La  seconde,  placee  aux  deux  tiers 
superieurs  de  1’ animal,  est  remarquable  par  cinq  pieces  triangulaires,  lisses,  en  forme  de  py- 
ramide  surbaissee,  et  se  fermant  du  dehors  au  dedans.  C’est  celle  que  M.  de  Buch,  ainsi  que 
nous  venons  de  le  dire,  appelle  avec  raison  l’ouverture  ovarienne,  et  dont  il  a le  premier 
devine  la  veritable  function. 

Le  test  est  compose  de  pieces  ( assules ) polygonales,  tres  nombreuses  (150  a 200),  petites,  ine- 
gales,  variant  entre  dies  dans  le  meme  individu,  soit  dans  le  nombre,  soit  dans  la  proportion 
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tie  leurs  cotes  (depuis  3 jusqu’a  1 0),  mais  le  plus  souvent  pentagones  ou  hexagones,  et  lnunies 
de  pores  (1)  peu  visibles,  places  a l’extremite  de  sillons  d’inegale  longueur,  toujours  perpendi- 
culaires  aux  cites  des  plaques.  Ces  sillons  ou  stries  s’etendent  d’une  plaque  a 1' autre  sans  inter- 
ruption, et  forment  des  losanges,  dont  1’assemblage  represente  des  etoiles  a cinq  ou  six  rayons, 
selon  que  les  plaques  ont  cinq  ou  six  cotes.  L’ irregular ite  de  celles-ci  se  communique  done  aux 
etoiles,  et  les  losanges  sont  quelqucfois  reduits  auneseule  strie  saillante,  lorsqu’ils  correspon- 
dent a un  cote  tres  petit  des  plaques  polygonales.  Les  pores  n’etant  places  qu’aux  extremites 
des  sillons,  le  milieu  des  losanges  en  est  depourvu.  Lecenlre  des  etoiles  coincide  avec  le  centre 
de  chacune  des  plaques  polygonales  dont  se  compose  le  lest.  La  ligne  de  suture  de  ces  plaques 
passe  par  le  milieu  des  losanges,  et  coupe  perpendiculairemcnl  la  grande  diagonale  ainsi  que 
les  stries  paralleles  dont  ils  sont  composes.  La  juxta-position  de  ces  losanges  donne  lieu,  la  oil 
trois  d’entre  eux  se  rencontrent  par  leurs  angles  obtus,  a la  formation  de  triangles  inscrils  les 
uns  dans  les  aulres,  ou  ayant  une  base  commune  (2).  Le  plus  petit  de  ces  triangles  coincide 
avec  les  angles  des  plaques  polygonales,  et  la  forme  de  cesdernieres  peut  etre  reproduce  par 
des  lignes  unissanl  ensemble  chacun  des  petits  triangles  centraux. 

Cette  disposition  des  stries  reunies  en  etoiles,  dont  les  rayons  sont  des  rhombes  ou  des  lo- 
sanges a ete  assez  bien  represenlee  par  M.  Hisinger  dans  ses  Sphceronites  citrus  et  testudinarius  : 
elle  cache  ordinairement  les  sutures  des  plaques  du  test,  qu’on  ne  voit  qu’avec  peine  et  par 
une  sorte  de  deini-transparence. 

Nous  possedons  fort  peu  d’Echinosphaerites  de  Russie  ou  l’on  distingue  encore  quclque 
trace  de  stries,  et  ces  stries  offrent  une  disposition  un  peu  diflerente  selon  les  individus  el 
selon  leur  etat  de  conservation.  Dans  celui  que  nous  representons  pi.  1 , fig.  8,  les  grandes 
diagonales  sont  saillantes,  et  par  leur  relief  donnenl  lieu  a certains  grands  rhombes  secou- 
daires,  stries  non  plus  dans  le  sens  de  la  grande  diagonale,  mais  parallelement  a leurs  cotes, 
fig.  8,  b (a).  Yoici  de  quelle  maniere  ils  prennent  naissance  : lorsque  par  la  reduction  d un 
des  cotes  des  plaques  polygonales  l’un  des  losanges  elementaires  s’allonge  aux  depens  de  sa 
petite  diagonale  et  devient  presque  lineaire,  il  arrive  alors  que  les  quatre  losanges  qui  1’en- 
tourent  constituent,  par  leur  assemblage  el  la  sail  lie  de  leur  grande  diagonale,  une  seconde 
figure  rbomboidale;  les  autres  stries  paralleles  a la  grande  diagonale,  par  leur  jonction  aver 
celles  des  losanges  voisins,  forment  des  rhombes  inscrits  les  uns  dans  les  autres,  et  d’autant 
plus  petits  qu’ils  sont  plus  pres  du  centre. 

DansFechantillon  que  nous  representons,  pi.  xxvn  , fig.  6,  les  losanges  elementaires  ont,  an 
contraire,  leurs  bords  plus  saillanls  que  la  grande  diagonale,  et  sont  par  consequent  plus 


(1)  Bien  qu'a  l'exemple  de  M.  Pander,  nous  donnions  le  nom  de  pores  aux  petites  cavitfe  qui  sont  places  a 
l’cxtremitd  des  sillons  et  sur  le  bord  des  rhombes,  il  nousparait  encore  douteux  que  ces  pores  aient  donnd  attache 
a de  veritablcs  tentacules  ou  sucoirs  : car  ils  ne  paraissent  pas  traverser  toute  lMpaisseur  du  test,  et  ne  se  voient 
plug  sur  la  plupart  des  dchantillons  qui  sont  ddpouillds  de  leurs  stries.  Piemarquons,  toutefois,  qu’ils  sont  dis- 
poses suivant  la  meine  loi  quo  dans  les  Ih’micosmiles  et  les  Caryocrinites,  et  que  leur  destination  a dd  etvc  pro- 
bablement  la  meme.  M.  de  Buell,  qui  d’abord  avait  adopts  1’opiniou  de  M.  Pander  sur  l’existence  de  tentacules 
chez  les  Echinosplia;rites,  l’a  abandonee  dans  son  dernier  M«moire  sur  les  Cystidees. 

(2)  Ces  triangles  s’observent  egalemenl  sur  les  Cyalhocriniles  rugosus  et  Marsupiles  ornatus  Miller. 
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separes  les  Lins  des  autres.  La  reunion  de  leurs  bords  epaissis  sur  lesquels  sont  placees  de 
doubles  rangees  de  pores,  forme,  au  centre  des  etoiles,  un  petit  espace  lisse  dont  parlent 
M.  Pander  et  Son  Altesse  Imperiale  1c  due  de  Leuchtenberg.  De  meuie  que  dans  la  variete 
precedente,  les  losanges  elementaires  sont  tres  inegaux,  et  si  1’on  arrete  les  yeux  sur  l’tin 
des  plus  petits  losanges,  on  voit  se  dessiner  autour  de  ini,  [tar  la  reunion  des  inoities  inte- 
rieures  des  qualre  losanges  voisins,  une  figure  rhombo'idale  de  plus  grande  dimension.  Mais 
ce  qu’il  v a d’interessant  sur  cet  echantillon,  c’esl  qu’on  remarque  bien  que  la  saillie  et  l’epais- 
sissement  des  bords  des  losanges  elementaires  ue  sont  dus  qu’a  un  etat  partieulier  de  degra- 
dation; et,  en  cffet,  sur  les  parties  ou  le  test  est  plus  epais  et  mieux  conserve,  loutes  les  stries 
paraissent  elreegales,  et  les  losanges  elementaires  ne  sont  eleves  ni  vers  leiu's  bords,  ni  suivant 
leur  grande  diagonale.  Les  differences  que  presentent  nos  divers  echantillons,  quelque  grandes 
(j u’el les  soient  au  premier  coup  d’ceil,  ne  peuvent  done  constituer  des  especes  reellement 
distinctes. 

Histoire,  Les Echinosphaerites  sont  connus  depuis  tres  longtemps  dans  la  science;  mais  les 
premiers  auteurs  qui  en  ont  parle,  tels  que  Tilas  en  1740,  Vallerius  et  Cronstedl,  les  consi- 
deraient  coinme  des  productions  du  regne  mineral.  Linne  lui-meme  n’avait  pas  soupconne  leur 
veritable  nature  : il  les  appelait  Pommes  cl:  cristal,  a cause  des  cristallisations  de  chaux  earbo- 
natee  qui  en  remplissent  I’interieur  et  qui  sont  composers  de  prismes  peu  reguliers,  avant  pour 
base  les  plaques  primitives  du  test.  Gyllenhal,  dans  une  excel lente  dissertation  publiee  dans  les 
memoires  de  l’Academie  des  Sciences  de  Stockholm,  en  1772,  et  accompagnee  de  figures  plus 
exactes  que  cedes  des  auteurs  subsequent,  tut  le  premier  qui  les  reconnut  pour  avoir  appar- 
tenu  a des  clres  organises.  Il  les  rapprocha  des  Echinus,  avec  lesquels  ils  ont  quelque  analogic 
par  la  structure  deleur  test  et  leur  forme  arrondie. 

Walilemberg,  en  1821,  trouvant  ce  rapprochement  trop  direct,  et  consideranl  ce  genre 
comme  un  intermediate  entre  les  Eehinides  et  les  Crinoides,  lui  donna  le  nom  d ’Echino- 
spharilcs. 

M.  K nig,  en  1825,  le  plaea  pres  des  Asddia,  et  le  nomma  Lcucophilialmus.  Schlotheim,  en 
1826,  donna  dans  I’ Isis  quelques  bonnes  observations  generates  sur  les  Echinosphaerites;  mais 
n’ayant  pu  consulter  les  figures  publiees  par  Gyllenhal,  il  commit  beaueoup  d’erreurs  dans 
ses  determinations. 

M.  Pander,  en  1830,  conserva  le  nom  de  Walilemberg,  et  considera  les  Echinosphaerites 
comme  des  Oursins  fixes  par  un  pedoncule,  tandis  que  les  Crinoides  seraient  a ses  yeux  des 
Euryales  pourvus  d’une  tige.  Il  y fit  entrer  des  corps  tres  dillerents  et  composes  d’un  nombre 
determine  de  pieces,  dont  on  a fait  depuis  les  genres  Echino-Encrinites , Hemicosmites  et  Cryp- 
tocrinites. 

M.  Hisinger,  dans  sa  Leihcca  suecica,  substitua  a 1’ancien  nom  celui  de  Sphceronites  qui 
exprime  la  forme  de  ees  etres  sans  prejuger  leur  place  dans  la  serie  animale.  Ce  nom  fut 
adopteparM.  deBuch,  qui,  dans  son  travail  sur  les  Fossiles  deRussie,  a non  seulement  resume 
ce  qui  avait  ete  dit  sur  ces  corps  interessanls,  mais,  par  ses  observations  si  neuves  et  ses  rap- 
prochements si  judicieux,  en  a mieux  fait  connailre  la  nature.  Bien  que  nous  admettions,  avec 
cet  illustre  savant,  que  les  Echinosphaerites  sont  infiniment  plus  voisins  des  Crinoides  que  des 
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Eehinides,  et  que  le  nom  choisi  par  Wahlemberg  exprime  une  fausse  relation,  nous  respectons 
toutefois  en  lui  les  droits  tie  la  priorite. 

Dimensions.  Les  plus  grands  individus  atteignent  jusqu’a  45  et  50  millimetres  de  diametre. 
L’ouverture  pour  l’insertion  de  la  tige,  meme  dans  ces  echantillons,  est  remarquable  par  sa 
petitesse.  Ellc  a a peine  1 millimetre  delargeur  (1). 

Rapports  et  differences.  Par-  le  nombre  considerable  et  indetermine  de  ses  plaques,  et  la  peti- 
tesse de  la  cicatrice  laissee  par  son  pedoncule,  ce  genre  se  distingue  de  tous  les  autres  Cri- 
no'ides  depourvus  de  bras,  et  manifeste  une  certaine  tendance  a se  rapprocher  du  type  des 
Echinodermes.  Des  trois  ou  quatre  especes  que  l’ou  connait,  YE.  aurantium  est  la  seule  qui 
soil  fmement  striee.  L’E.  ballicus  n’a  qu’un  petit  nombre  de  cotes,  cbacune  d'elles  corres- 
pondant  a un  des  coles  des  plaques;  YE.  pomum  est  lisse,  et  n’a  que  des  pores  rapproches  et 
lies  deux  a deux  sur  la  meme  plaque. 

Gis.  ct  loc.  Selon  Wahlemberg,  cette  espece  abonde  en  Westgothland,  a Kinnekulle,  dans  des 
couches  calcaires  qui  alternent  avec  les  schistes  argileux.  M.  Hisinger  la  cite  dans  les  lies 
d’OEland  et  de  Gothland,  aiusi  qu’a  Osmundsberg  en  Dalecarlie,  et  a Mosscbcrg  en  West- 
goildand.  Nous  en  avons  vu,  a Londres,  qui  onl  ete  rapportes  par  M.  Bunbury  des  environs  de 
Christiania,  ou  ils  sonl  associes  aux  mcmes  Trilobites  qu’a  Saint-Petersbourg. 

En  Russie,  1’ E chinospkcerites  aurantium  est  exlrememeul  abondanl  dans  la  partie  superieure 
des  calcaires  qui  regnent  aux  environs  de  la  capitale,  et  nous  l’avons  trouve  a Jumalasarri; 
dans  la  petite  riviere  de  Pulkowka;  a Douderof;  et  enfm,  sur  la  riviere  Volkof,  pres  des  vil- 
lages de  Bor  et  de  Petropavlosk.  M.  Eichwald  le  cite  egalement  a Beval,  et  Schlotheim  dans 
1 ile  d’OEsel. 

Dans  toutes  ces  localites,  YE.  aurantium  est  caracteristique  du  systeme  silurien  inferieur  : 
il  n’v  ad’ exception  que  pour  l’ile  de  Gothland,  et  cette  exception  est  placee  sous  la  responsa- 
bilite  de  M.  Hisinger. 

Explication  des  figures.  Pl.  I,  fig.  8.  a Individu  de  la  riviere  Volkot,  sur  une  partie  duquel 
lesstries  et  les  pores  sont  encore  conserves;  les  plaques  polvgonales  se  voient  legerement 
marquees  en  dessous.  a Ouverture  ovarienne. 

Fig.  8.  b Grossissement  des  stries,  pour  montrer  les  diverses  irregularites  qu’elles  pre- 
sentent.  a Grands  rbombes  secondaires  formes  par  la  diagonale  des  losanges  elementaires.  Les 
jdaques  polygonales  sont  marquees  par  des  lignes  tres  fines- 

Pl.  XXVII,  fig.  6.  a Echantillon  presentant,  dans  certaines  parties  un  pen  degradees,  les 
cotes  des  losanges  elementaires  releves  et  saillants  ainsi  que  le  centre  des  etoiles. 

Fig.  6.  b Grossissement  du  test.  « Partie  non  degradee  et  superficielle.  p Partie  degradee. 

(1)  La  tige  que  M.  Hisinger  a figurde  pl.  25,  fig.  8,  est  tout-a-fait  hors  de  proportion  avec  la  grandeur  ordinaire 
de  l’ouverture  basale.  Dans  cette  espece,  il  est  probable  qu’il  a dtd  induit  en  erreur  par  le  rapprochement  fortuit, 
pendant  la  fossilisation,  d’une  tige  d’Encrinite  avec  un  Echinosptueritc. 
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2.  EGHINOSPH/ERITES  POMUM. 

PL.  I,  FIG.  7,  «,  b,  C. 

Echinus  pomum,  Gyllenhal,  1772,  Vet.  Acad.  Hand L,  p.  242,  pi.  8,  fig  1-3  (non  id.  Schlot,  Isis,  1828, 
pi.  1,  fig.  5). 

Echinospliceriles  — Walil.,  1821,  Act.  Soc.  Sc.  Upsal,  vol.  vm,  p.  54. 

Sphwronites  — Ilising.,  1837,  Lelh.  Suec.,  p.  91,  pi-  2o,  fig.  <• 

_ yon  Budi  , 1840,  lieitr.  zur  Best,  der  gcb.  Itussland,  pi.  1,  lig.  15,  16. 

_ — Eicliw. , 1840,  Sit.  Syst.  in  Estld.,  p.  189. 

_ — Herzog  von  Leuclitenberg,  1843,  Beschr.  ncut  Ihierreste,  p.  23,  pi.  2,  lig.  19-21. 

_ _ Von  Bucli,  1844,  Mon.  bericM  Bert.  AH  ad.,  p.  127. 

Corps  arrondi,  deprime  a la  base;  test  solide,  epais,  compose  de  plaques  pentagones  ou 
hexagones,  lisses  et  couvertes  de  points  enfonces  ou  pores,  qui  sont  lies  deux  a deux  par  paires 
et  irregulierement  dissemines.  Ces  pores  gemines  sont  places  au  centre  de  petites  varices  cra- 
teriformes  et  entoures  d’un  rebord  qui  les  circonscrit.  La  tige,  dont  nous  ne  voyons  que  le  point 
d’altacbe,  devait  elre  petite  et  grele;  ellc  s’insere  un  peu  surlecote  de  la  base  entre  cinq 
plaques  inegalcs,  donL  trois  sont  pentagones  et  deux  hexagones.  Ces  plaques  basales  sont  sur- 
uioutees  dehuit  pieces  hexagones  plus  grandes  que  toutes  les  autres.  \iennent  ensuite  les 
pieces  intermediaires,  au  nombre  de  quatre-vingts  environ.  Les  premieres  sont  d’abord  tres 
petites,  mais  celles  qui  suivenl  s’agrandissent  en  s’approchant  du  sommet  ou  est  placee  la 
bouche.  Celle-ci  se  trouve  au  milieu  d une  lente  accompagnee  de  cinq  lissures  assez  regulieres, 
en  forme  de  pattes,  qui  descemlent  jusqu’au  milieu  de  l’epaisseur  totale  de  1 animal,  et  dont  se 
separent,  alternativement  a droite  et  a gauche,  des  rameaux  tres  courts  aboulissant  a la  pai-tie 
mediane  et  tuberculeuse  d'une  des  plaques  du  test.  Un  peu  au-dessous  de  la  bouche,  et  a droite 
de  la  ligne  la  plus  courte  entre  elle  et  le  point  d’insertion  de  la  tige,  on  remarque  une  ouver- 
ture  entouree  de  petites  pieces,  qui  doit  elre  l'ouverture  ovarienne;  une  petite  plaque  trian- 
gulaire  qui  se  voit  un  peu  hors  de  sa  place,  et  dont  le  dessinateur  n’a  pas  tenu  coinpte, 
semble  indiquer  que  celte  ouverture,  analogue  a cellc  de  VEchinospluerites  aurantium,  etait 
fermee  par  cinq  valvules  triangulaires.  Toutes  les  pieces  dont  se  compose  cet  Echinosphserite 
sont  un  peu  clevees  au  centre , ce  qui  donne  a I’ensemble  un  aspect  tuberculeux. 

Dimensions.  Hauteur,  14  millimetres;  largeur,  17. 

Rapports  et  differences.  Par  la  nature  si  particuliere  de  ses  pores  gemines  et  comme  encadres, 
cette  espece  a les  plus  grands  rapports  avec  YE . pomum,  et  a l’exemple  de  Son  Altesse  Imperiale 
le  due  de  Leuchtenberg,  nous  ne  l'en  separerons  pas.  Cependant,  il  nnporte  de  signaler  plusieurs 
differences  qui  ressortent  de  la  comparaison  que  nous  en  avons  faite  avec  les  descriptions  et 
les  figures  del’#,  pomum,  laissant  a ceux  qui  pourront  examiner  cette  derniere  espece,  a 
decider  si  ces  differences  existent  reellement  dans  la  nature.  Elies  consistent,  quant  a notre 
echantillon,  1°  dans  la  forme  oblongue  de  la  bouche  et  les  cinq  fissures  qui  en  ravonnent, 
fissures  dont  la  regularite  et  les  ramifications  remarquables  n ont  jamais  ete  mentionnees 
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par  les  auteurs  qui  out  decrit  YE.  pomum ; 2°  dans  la  grande  inegalite  des  plaques  et  la  pe- 
titesse  des  pieces  intermediaires  ooniparal iveinent  a eelles  de  la  base  et  du  sommet.  Nul 
doute  que,  si  ces  deux  caracteres  ne  se  retrouvenl  pas  dans  le  veritable  E.  pomum,  le  noire 
ne  doive  former  une  espece  nouvelleque  nous  proposerons  alors  d’appeler  E.  fragum. 

Comparee  a YE.  aurantium,  noire  espece  presenle  les  differences  suivanles  : il  n’y  pas  d’ou- 
verture  separee  pour  l’anus,  les  plaques  sont  lisses  et  non  stellileres ; enlin,  le  pelvis  ou 
s attache  la  tige  n est  compose  que  de  cinq  pieces  basales  au  lieu  de  six. 

Gis.  et  loc.  Le  bel  ecbantillon  que  nous  avons  figure  nous  a ete  donne  par  M.  Worth,  secre- 
taire de  la  Societe  Mineralogique  de  Saint-Petersbourg  ; il  provient  des  environs  de  Pulkova, 
pi'es  de  cette  capitale. 

Explication  des  figures.  Pl.  I,  fig.  7.  a Individu  complet,  vu  en  dessous.  « Point  d’insertiou 
de  la  tige. 

Fig.  7.  b Le  meme  vu  du  cote  de  la  bouche.  8 Ouverture  ovarienne. 

Fig.  7.  c Le  meme  vu  de  prolil  et  montrant  encore  en  (3  l’ouverture  ovarienne  lalerale. 

2.  ECH11NOSPH7ERITES  BALTICIJS. 

PL.  I,  FIG.  9. 

Echinospheerites  (inddtermmd),  Schlot.,  1826,  Isis,  p.  31A,  pl- 1,  fig-  7. 

EcMnosphcerites  balticus , Eichw.,  1829,  Zool.  spec.,  vol.  i,  p.  231,  pl.  3,  fig.  12. 

Heliocrinites  — Id.,  18/i0,  Sil.  Syst.  in  Eslhl.,  p.  189. 

— — Id.,  id.,  Urwelt.  Russian  els,  lielft  i,  p.  Ik. 

Corps  arrondi,  d'environ  40  millimetres  de  diametre.  Test  solide,  epais,  cristallise  en  rhom- 
boedre,  compose  de  plaques  polygonales,  le  plus  souvent  hexagones,  stellifores.  Le  centre  des 
etoiles  coincide  avec  le  centre  des  plaques ; les  rayons  eleves  et  saillants  sont  perpendiculaires 
aux  cotes  de  celles-ci,  les  traversent  par  le  milieu  et  vont  se  rattacher  a des  etoiles  siluees  dans 
le  centre  des  plaques  voisines.  Ces  rayons  forment,  par  leur  reunion,  des  triangles  au  milieu 
desquels  sont  situes  les  angles  des  plaques  polygonales,  de  sorte  qu’il  est  facile  de  retrouver 
la  forme  de  ces  dernieres,  quand  leur  suture  est  invisible.  Il  suffit,  en  effet,  comme  dans 
YE.  aurantium,  d’unir  par  des  lignes  droites  les  centres  de  cliaque  triangle;  ces  lignes 
etant  perpendiculaires  aux  rayons  des  etoiles,  coincident  avec  les  sutures  des  plaques.  Lorsque 
1’ceil  embrasse  deux  de  ces  triangles  opposes  par  leur  base,  il  apercoit  distinctement  des  rlioin- 
bes  irreguliers,  disposes  suivant  la  meme  loi  que  les  grands  rhombes  secondaires  de  YE. 
aurantium ; car  les  rayons  des  etoiles  de  YE.  balticus  correspondent  aux  rayons  formes 
dans  YE.  aurantium  par  la  grande  diagonale  saillante  des  losanges  elementaires.  Les  pla- 
ques polygonales  sont  iuegales  entre  elles,  et  eelles  qui  sont  vers  la  base  sont  plus  petites  que 
eelles  qui  avoisinent  le  sommet.  La  distance  et  la  grandeur  des  etoiles  suivent  la  meme  propor- 
tion. Les  ouvertures  anale  et  buceale  etant  encore  inconnues,  faute  de  bons  echautillons,  il  nous 
semble  difficile  de  voir  dans  YE.  balticus  des  caracteres  suffisants  pour  en  faire  un  genre 

4 


26 


TERRAIN  PALE0Z01QUE. 

nouveau,  ainsi  que  le  propose  M.  Eichwald.  Nous  preferons  laisser  ces  corps  parmi  les  Echi- 
nosphaerites,  avec  lesquels  ils  out  la  plus  grande  ressemblance,  soil  sous  le  rapport  du  nombre 
considerable  et  indetermine  des  plaques,  soit  sous  celui  de  la  disposition  des  etoiles. 

Rapports  et  differences.  Cette  espece  se  distingue  de  la  precedente  en  ce  que  les  etoiles, 
beaucoup  plus  saillantes,  ont  pour  rayons,  au  lieu  de  losanges,  des  cotes  simples  qui  sont  en 
nombre  egal  aux  cotes  des  plaques.  L’/i.  aurantium  presente  quelquefois  des  etoiles  assez  sail- 
lantes et  qui  indiquent  une  tendance  a serapprocher  de  YE.  balticus. 

Gis.  et  loc.  C’est,  a M.  Eichwald  que  nous  devons  la  decouverte  de  celte  interessante  espece. 
Elle  se  trouve  dans  les  environs  de  Reval  et  dans  d’autres  localites  de  1’Esthonie.  Elle  est  rare 
dans.  Tile  d’Odinsbolm,  et  on  n’en  connait  qu’un  seul  exemplaire  de  Pavlosk,  pres  de  Saint- 
Petersbourg. 

Explication  des  figures.  Pl.  I,  fig.  9.  Echantillon  de  Reval  donne  par  M.  Eichwald.  La 
forme  des  plaques  n’est  visible  que  sur  une  petite  partie  de  la  surface. 


CARYOCYSTITES.  — (de  Buck.) 


Le  second  des  genres  que  nous  avons  enumeres  dans  le  groupe  des  Cystidees,  est  celui  que 
M.  de  Bucb  acree  aux  depens  des  Ecbinosphseriles,  avec  deux  especes  confondues  par  M.  Hi- 
singer  sous  le  nom  de  Sphceronites  tesludinarius,  noin  substitue  sans  motifs  a celui  d ’Echinos- 
pheerites  granatum  (Wald.).  Ce  genre,  ainsi  que  tous  ceux  dont  nous  allons  nous  occuper, 
se  distingue  au  premier  abord  des  Echinosphmrites  par  le  nombre  fixe  des  pieces  dont  le  test 
est  compose;  comine  il  ne  se  rencontre  pas  en  Russie,  et  que  nous  n’en  avons  jamais  vu 
d’echantillon,  nous  n’entrerons  dans  aucun  detail  a son  egard  : nous  nous  bornerons  a la 
caracteristique  courte  et  claire  donnee  par  M.  de  Bucb : Corps  compose  de  quatre  pieces 
basales,  deux  grandcs  el  deux  pelites,  et  de  trois  rangees  de  pieces  placees  les  unes  au-dessus 
des  autres.  Les  deux  grandes  pieces  basales  sont  pentagones,  adjacenles  et  opposees  aux  deux 
aulres,  qui  sont  quadrangulaires  : c’esl  la  mcme  disposition  que  dans  I’Hemicosmite.  Les  deux 
premieres  rangees  qui  leur  succedent  sont  composees  de  six  pieces  chacune. 

Les  deux  especes  qu’admet  M.  de  Buch  (1)  sont  le  C.  granatum  Wahl.  ( Sphceronites  testudina- 
rius  His.,  Leth.  suer.,  pl.  25,  fig.  9,  a)  et  le  C.  testudinarius  (Spk.  id.  His.,  pl.  25,  fig-9,  cl.) 

Ces  deux  especes  sont  jusqu’a  present  exclusivement  propres  a la  Scandinavie. 


(1)  Mon.  Bericht Berlin.  A/tad., m ars  18/i4,  p.  128. 
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ECHIN O-EN CRINITES . — ( Herman  von  Meyer.) 


Echino  Encrinites,  Herman  von  Meyer,  1826,  Karstner,  Archiv.  far  die  Naturlehre,  vol.  vn,  p.  185  5 192, 
pi.  2,  fig.  1-5,  vol.  8,  p.  232  & 237. 

Echinospmrites,  Pander,  1830,  %;  Bronn.,  1835,  Sp. 

Gonocrinites,  Eicluv.,  1840. 

Echino-Encrinus,  Volborth,  1842. 

Sycocystites,  von  Buch,  1844- 


Ce  genre  facile  a caraeteriser  appartient,  ainsi  que  les  Echinosphaerites,  aux  Crinoides 
a somraet  ferine et depourvu  de  bras,  ou  Cystidees  de  M.  de  Bucb;  mais  il  se  distingue  des  pre- 
miers par  le  petit  nombre  de  ses  pieces,  leur  forme  et  leur  disposition  reguliere.  On  n’y  compte, 
en  effet,  que  quatre  pieces  basales,  dix  pieces  intermediaires  formant  deux  rangees  de  cinq 
cbaeune,  et  cinq  pieces  superieures  qui  se  combinent  au  sommet.  Des  quatre  pieces  basales,  trois 
sont  quadrangulaires,  et  la  quatrieme  devient  pentagone  par  la  troncature  de  son  angle  saillant. 
Cette  derniere  est  exactement  opposcc  aux  deux  rhombes  poriferes,  dont  nous  parlerons  tout 
a 1 heure,  et  sur  son  large  cote  tronque,  se  place  l’une  des  pieces  qui  vont  aboutir  a la  grande 
ouverture  eirenlaire  laterale  et  qui  concourent  a en  former  le  contour.  Cette  ouverture  est  libre, 
sans  pieces  de  fermeture,  et  comme  c’est.  la  settle,  al’exception  de  la  bonche,  que  l’on  distingue 
a la  surface  de  ces  corps,  il  est  assez  probable  qu’elle  servait  a la  Ibis  et  d’anus  et  d'ouverture 
ovarienne.  M.  Volborth  presume  qu’elle  etait  divisee  interieurement  pour  sc  preter  a cette 
double  fonction.  Cequ’ily  a de  certain,  c’est  qu’on  nevoit  sur  aucun  de  nos  echanlillons  d’etoile 
convexe  et  pentagone,  semblable  a celle  que  l’on  remarque  toujours  sur  les  Echinosphaerites. 

Un  autre  caractere  bien  important  des  Ecbino-Encrinites,  c’est  d’etre  pourvus  d’une  tige 
epaisse,  ronde,  creuse,  elastique  et  contractile,  qui  fait  contraste,  par  sa  grosseur,  avec  les 
tiges  si  minces,  et  encore  si  peu  counties  des  autrcs  genres  du  groupe  des  Cystidees.  Cette 
tige  n’est  pas  articulee  a la  maniere  de  celle  des  Encrines,  et  parait  etre  composee  de  tubes 
emboites  les  uns  dans  les  autres,  et  echelonnes  comme  les  compartiments  d’une  lunette; 
elle  est,  en  outre,  couverte de stries  longitudinales el  nous  parait,  ainsi  qua  M. Volborth,  tres 
analogue,  sinon  identique,  au  Cornuiites  serpularius  des  auteurs,  pi.  xxvu,  fig.  10. 

La  surface  des  Ecbino-Encrinites  est  irreguliere,  inegale  et  bosselec;  les  pieces  du  lest  sont 
convexes,  subpyramidales,  et  ornees  de  stries  epaisses  et  relictdees.  Ces  stries,  toujours  per- 
pendiculaires  aux  cotes  des  plaques,  comme  dans  les  Echinosphaerites,  forment,  par  leur  com- 
binaison  en  chevrons  successifs,  cinq  a six  rhombes  rayonnant  du  centre  de  celles-ci.  La 
rencontre  de  ces  rhombes  donne  lieu  a des  triangles,  inscrits  les  uns  dans  les  autres  quand 
les  plaques  sont  regulieres,  ou  ayant  en  partie  une  base  commune,  lorsque,  par  la  reduction 
d’un  des  cotes  d’une  plaque,  Tun  des  rhombes  devient  rudimentaire.  Le  plus  petit  de  ces  trian- 
gles, compris  entre  trois  sommets  de  pyramide,  correspond  aux  angles  des  plaques  du  test. 
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Les  Echino-Encrinites  se  distinguent  encore  par  la  presence  de  pores,  non  dissemines  sur 
toute  la  surface  coinme  dans  les  Echinosphaerites,  mais  occupant  une  place  determinee  et  bor- 
dant  trois  petites  aires  rhombo'idales.  Ces  pores  n’avaient  ete  qu'imparfaitement  dessines  par 
Schlotheim  dans  son  E c hino splicer ites  granatum,  et  par  M.  Herman  von  Meyer  dans  son  Echino- 
Encrinites  Senkenbergu  ; c’est  a M.  Volltorth  qu’on  doit  d’en  avoir  exactement  marque  la  place 
(voir  Bull,  de  Saint-Pelersbourg,  vol.  x,  n°  19,  pi.  1,  fig.  4,  5,  6):  deux  de  ces  rhombes  pori- 
feres  sont  situes  pres  de  la  base,  et  ont  leurs  grandes  diagonales  reunies  sur  un  des  angles 
de  l’ouverture  oil  s’inserc  la  tige,  tandis  que  le  troisiemc  sc  trouve  du  cote  oppose  enlre  la 
bouclie  et  la  grande  ouverture  laterale  et  directement  au-dessus  de  la  piece  basale  pentagone; 
les  deux  premiers  sont  a cheval  sur  les  pieces  des  deux  rangs  inferieurs,  et.  le  dernier  sur 
( elles  des  deux  rangs  superieurs  (1). 

Quelle  etait  la  destination  de  ces  pores  ou  Irons  allonges  qui  limitent  ces  trois  aires  rhoin- 
boidales  ? Il  nous  serait,  sans  doute,  difficile  de  rien  affirmer  a cet  egard : qu’il  nous  suffise  de 
faire  remarquer  que  ces  pores  sont  disposes  suivant  la  ineme  loi  que  dans  les  Eehinosphaerites 
ou  les  Hemicosmites,  e’est-a-dire,  qu’ils  partent  du  centre  des  plaques  et  se  rendent  a leurs 
angles.  Le  milieu  des  aires  rhombo'idales  est  ordinairement  strie,  mais  les  stries  sont  moins 
prononcees  que  sur  le  reste  du  test  et  parais'sent  quelquefois  un  peu  usees. 

Le  test  est  en  general  solide,  et  cristallise  en  rhomboedres  comme  dans  tons  les  Crinoides. 

Le  genre  Ecliino-Encrinites  a ete  etabli  par  M.  Herman  von  Meyer,  dans  les  archives  de 
Karstner,  sur  un  echantillon  aujourd’hui  malheureusement  perdu.  Sa  description  et  la  figure 
qu’il  en  donne  sont  toutefois  assez  exactes  pour  que  nous  y reconnaissions  indubitablement  les 
corps  fossiles  de  Saint-Petersbourg,  confondus  par  MM.  Pander  et  Bronn  avec  les  Echinosphte- 
rites,  et  nommes  parM.  Eichvvald  Gonocriniles.  M.  de  Buch,  frappe  de  l’impropriete  du  nomde 
M.  Herman  von  Meyer,  a propose,  dans  son  Memoire  de  cette  annee,  de  le  changer  en  celui  de 
Sycocy stiles,  Bien  que  ce  nom,  il  faut  en  convenir,  soit  beaucoup  meilleur  que  celui  que  nous 
avons  adopte,  nous  croyons  devoir  rester  fideles  a la  regie  que  nous  nous  sommes  imposee  de 
conserver  toujours  les  noms  les  plus  anciens. 

Les  Echino-Encrinites  appartiennent,  comme  les  Echinospbaerites,  au  svsteme  silurien 
inferieur  de  la  Russie.  M.  Wolborth,  a qui  l’on  doit  une  notice  sur  ceux  des  environs  de 
Saint-Petersbourg,  en  distingue  trois  especes  dans  ce  pays  : les  E.  striatus , angulosns  et 
granatum.  Nous  ne  possedons  que  les  deux  premiers,  et  nous  ne  croyons  pas  que  la  troi- 
sieme espece  soit  identique  avec  Y Echinosplueritcs  granatum  (Wald.),  auquel  cet  auteur  la 
compare.  En  diet,  selon  M.  de  Buch,  cette  derniere  espece,  dont  il  fait  le  type  de  son  genre 
Caryocystites,  aurait  un  nombre  de  plaques  fort  different,  et  des  stries  non  reticulees.  L’ Echino- 
Encrinites  Senkenbergii  (Herman  von  Meyer)  constitue  probablement  une  quatrieme  es- 
pece (2).  M.  Bronn,  dans  son  Lctliwa  geognostica  1’avait  reuni  a Y Echinosphcerites  granatum 


(1)  Dans  l’E.  granatum  Ac  M.  Volborth,  il  y a trois  rhombes  portfires  a la  partie  superieure,  et  toujours 
deux  ii  la  base. 

(2)  Au  moment  ou  nous  imprimons,  nous  recevons  un  ouvrage  de  Son  Altesse  le  grand-due  de  Leuchtenberg 
sur  les  Fossiles  des  environs  de  Saint-I’dtersbourg,  dans  lequel  sont  decrites  deux  especes  nouvelles  sous  les  noms 
de  Gonocriniles  gig  an  tens  etfenestratus. 
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(Schlot.);  mais  dans  les  additions  et  corrections  du  menie  ouvrage,  p.  1 284,  il  dit  que  M.  Her- 
man von  Meyer  a reconnn  que  cette  reunion  n’etait  pas  fondee. 

Les  Echino-Encrinites  paraissent  etre  exclusivement  propres  a la  Russie,  au  moins  ne  les 
connaissons-nous  pas  ailleurs;  si  le  Cornulil.es  serpularius  n’est  qu’unc  partie  de  leur  tige,  il  y 
a lieu  de  croire  cependant  qu’on  les  trouvera  en  Gothland  et  en  Angleterre  ou  ce  corps  sin- 
gular a ete  decouvert. 


1 . ECHINO-ENCRINITES  STRIATUS. 

PL.  I,  FIG.  5,  a,  b;  PL.  XXV II / fig.  10. 


Echinosphcerites  striata,  Pand.,  1830,  Beitr.  zur  Geb.  Russl.,  p.  147,  pi.  2,  fig.  30,  31,  32 ; pi.  28,  fig.  12. 
Gonocrinites  slriatns,  Eiclnv,,  1840,  Sit.  syst.  in.  Esthl.,  p.  179. 

Echino-Encrinus  striatus,  Volborth,  1842,  Bull.  Scient.  de  l’ Acad,  de  St-Pitersbourg,  vol.  x,  n»  19,  p).  1, 

fig.  5,  11  ct  12;  pi.  2,  fig.  1. 

Cette  elegante  espece  d’Echino-Encrinite,  d’ environ  20  a 23  millimetres  de  diametre,  est 
anguleuse,  bosselee,  grossierement  ovalaire.  Chaque  angle  solide  ou  pyramide  surbaissee  repond 
au  milieu  d’une  des  pieces  polygouales  dont  le  test  est  compose.  De  leur  sommel  parlent  des 
stries  treillissees,  qui  se  dirigent  perpendiculairemcnt  vers  les  cotes  des  plaques,  et  qui  tor- 
ment cinq  a six  rbombes  reunis  en  etoiles.  Ces  rbombes  sont  inegaux,  et  cliacun  d’eux  contient 
environ  de  six  a treize  stries  parallels  a La  grande  diagonalc.  Ils  s’elargissent  ou  seretrecisseut 
selon  la  largeur  des  cotes  des  plaques  qu’ils  Iraversent,  leur  petite  diagonale  coincidant  ton- 
jours  avec  ces  cotes.  Quanil  on  embrasse  d’vm  seul  coup  d’ceil  trois  des  angles  solides  ou  pvra- 
mides,  on  voit  se  dessiner  entre  eux  les  triangles  dont  nous  avons  parle  dans  la  caracteristique 
du  genre,  et  dont  le  plus  petit,  place  au  centre,  coincide  avec  les  angles  des  pieces  polygonales 
du  test.  Ce  triangle  central  est  toujours  au  point  ou  trois  rbombes  se  touclient  par  leurs  angles 
obtus.  Si  les  rhombes  etaient  egaux  entre  eux,  ce  qui  aurait  lieu  dans  le  cas  ou  le  test  serait  com- 
pose de  plaques  hexagones  regulieres,  les  triangles  seraient.  tous  inscrits  les  uns  dans  les  autres 
eonime  les  arepresentes  M.  Volborth,  pi.  1 , fig.  3;  mais  les  plaques  etant  toujours  irregulieres 
et  inegales  il  en  resulte  que  souvent  l’un  des  rhombes  empiete  sur  l’autre,  et  que  quelques  uns 
des  petits  triangles  inscrits  ont  une  base  commune. 

Les  pieces  polygonales  dont  la  reunion  constitue  le  sommet  entier  de  cette  espece,  sont  au 
noinbre  de  dix-neuf.  Quand  les  echantillons  sont  bien  conserves,  leur  suture  est  cacliee  par  les 
stries  exterieures  du  test.  Le  pelvis,  ainsi  que  nous  l’avons  dit,  est  compose  de  quatre  pieces, 
dont  trois  sont  trapezoidales  et  une  pentagone.  Les  pieces  intermediaires  de  premier  et 
second  rangs  sont,  pour  la  plupart,  hexagones,  et  alternent  aussi  bien  entre  elles  qu’avec 
les  pieces  basales  et  les  pieces  super ieures  : nos  echantillons  a cet  egard  ne  nous  olfrenl 
rien  a ajouter  a l’analyse  des  plaques  qua  donnee  M.  Volborth,  et  qui  s’accorde  avec  cclle 
de  M.  Herman  von  Meyer  et  de  M.  Rronn  (1).  Sur  le  cote,  entre  les  pieces  de  deuxieme 


(1)  Letli.  geognostica,  pi.  4,  fig.  1- 


30 


TERRAIN  PALEOZOiqUE. 

et  troisieme  rang,  on  remarque  une  ouverture  ronde,  large  et  pratiquee  au  milieu  d’une 
saillie  triangulaire  qui  est  formee  par  la  continuation  des  trois  pyramides  qui  l’entourent.  Ces 
pyramides  correspondent  chacune  au  milieu  d’une  plaque,  et  indiquent  que  trois  de  ces  pieces 
contribuent  au  contour  de  cette  ouverture,  tandis  que  dans  YE.  angulosus  il  yen  a quatre.  Les 
stries  reticulees  deviennent  plus  fines  et  plus  nombreuses  vers  l’ouverture  laterale,  pres  de 
laquelle  elles  sont  quelquefois  legerement  effacees,  coinme  si  elles  avaient  subi  un  frottement. 
La  bouche,  placee  au  soinmet  du  calice,  est  entouree  de  cinq  pieces  que  nous  appelons  supe- 
rieures.  Elle  est  souvent  inclinee  de  cote,  et  ne  se  trouve  pas  tonjours  exactement  opposee  a 
1’insertion  de  la  tige.  Selon  M.  Volborth,  elle  serait  environnee  de  cinq  ou  six  petites  cavites 
qui  ont  pu  donner  attache  a des  tentacules. 

La  tige  est  ronde,  tres  forte,  et  s’insere  dans  l’ouverture  carree  que  laissent  entre  elles  les 
pieces  basales. 

Les  trois  rhombes  poriferes  se  distinguent  assez  difficilement  dans  cette  espece  : cepen- 
dant  lorsque  les  pyramides  ou  ils  aboulissent  sont  un  peu  usees,  on  voit  que  les  pores  pene- 
trent  profonderaent  dans  le  test.  L’aire  rhombo’idale  qu’ils  circonscrivent,  est  couverte  de 
stries  treillissees  semblables  a celles  du  reste  de  la  surface. 

Gis.  et  ioc.  Cette  espece  appartient  au  systeme  silurien  inferieur  de  la  Russie,  et  n’a  encore 
ete  trouvee  que  dans  les  environs  de  Pavlosk,  pres  de  Saint-Petersbourg. 

Explication  des  figures.  Pl.  I,  fig.  5.  a Sommet  de  grandeur  naturelle  vu  du  cote  de  la 
tige,  rouverturc  laterale  en  bas. 

Fig.  5.  b Le  meme  vu  deprofil,  1’ouverture  laterale  en  bas  et  la  bouche  a la  partie  supe- 
rieure. 

Pl.  XXVII,  fig.  10.  Fragment  grossi  de  la  tige. 


2.  ECHINO-ENCRINITES  ANGULOSUS. 

PL.  l,  FIG.  G,  a,  b,  c. 


Echinosphterites  angulosa,  Pand.,  1830,  Beitr.  zurgeogn.  Ilussl.,  p.  146,  pl.  2,  fig.  27,  28,  29;  pl.  28,  fig.  11. 
Gonocrinites  angulosus,  Eichw.,  1840,  Sit.  sijst.  in  Esthl.,  p.  179. 

E chino- Encrinus  — Volborth,  1842,  Build,  scient.  de  V Acad,  de  St  - Pitersbourg , vol.  x,  n°  19, 
pl.  1,  fig-  4,  7,  8,  9 ; pl.  2,  fig.  2-6. 


Les  caracteres  principaux.  sont  les  memos  que  dans  l’espece  precedente : le  nombre  des 
pieces  du  test,  celui  des  rhombes  poriferes,  leur  position,  la  place  relative  de  la  bouche  et  de 
l’ouverture  laterale,  enfin  la  forme  de  l’ouverture  basale  pour  1’insertion  de  la  iige,  n’offrent 
aucune  difference.  Cependant,  coinme  espece,  YE.  angulosus  est  parfaitement  distinct.  Il  est 
environ  moitie  plus  petit  que  YE.  stvialus.  Les  cotes  qui  partent  du  milieu  des  plaques,  sont 
plus  saillantes  et  moins  nombreuses.  Il  n’y  en  a pas  plus  de  quatre  ou  cinq  sur  les  grands 
cotes  des  plaques  hexagones,  et  coinme  ces  plaques  sont  tres  irregulieres,  leurs  petits  cotes 
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ne  sont  souvent  traverses  que  par  un  seul  sillon.  Cette  disposition  permet  de  distinguer,  plus 
ncttement  que  sur  I espece  precedente,  les  grands  rhombes  compris  entre  quatre  angles  solides 
i jui,  de  memo  que  dans  1 E chinosphcerites  aurantium , sont  tonnes  par  quatre  moities  de  rhombes 
elementaiies.  Ces  rhombes  sceondaires  se  distiDguent  des  autres  en  ce  qu’ils  sont  stries 
parallelement  aux  cotes,  et  non  suivant  la  grande  diagonale.  Le  sillon,  qui  represente  un 
rhombe  elementaire  avorte,  en  marque  la  petite  diagonale. 

Les  petits  rhombes  elementaires  se  reunissent  en  etoiles  a chaque  angle  solide  correspondant 
au  mi  leu  es  p aques.  Il  n j ena  souvent  que  quatre,  deux  autres  etant  reduits  a un  simple 
sillon,  ainsi  que  nous  venons  de  le  dire. 

Une  des  plus  grandes  differences  de  cette  espece  avec  la  precedente,  et  qui  a ete  signalee 
pai  M.  Volbortli,  cestque  1 ouverture  laterale  est  comprise  entre  quatre  pieces  au  lieu  de 
li  ois , elle  est  flanquee  de  quatre  bourrelels  triangulaires  et  lisses,  qui  sont  le  prolongement  des 
angles  solides  des  quatre  plaques  environnantes.  Les  rhombes  porilcres  sont  au  nombre  de 
trois,  comrae  dans  YE.  striatus:  deux  a la  base  et  un  entre  la  bouche  et  l’ouverture  laterale. 
11s  sont  ici  mieux  marques  et  plus  laciles  a distinguer  (1 ). 

(ns.  et  toe.  VE.  angulos us  n’a  encore  ete  trouve  que  dans  les  environs  deSaint-Petersbourg. 
( . est  sur  cette  espece  que  M.  Volborth  a decouvert  ces  longues  tiges  presque  entieres,  qu’il  a 
pu  comparer  au  Cornulites  serpularius. 

Explication  des  figures.  Pl.  I,  fig.  6.  a Sommet  vu  du  cote  de  la  tige  et  montrant  l’ou- 
verture  quadrangulaire  et  les  deux  rhombes  poriferes  inferieurs. 

Fig.  6.  b Le  merne  individu  vu  de  profil.  a Rhombe  porifere  superieur. 

Fig.  fi.  c Autre  individu  montrant  la  bouche  au  sommet,  le  rhombe  porifere  superieur  et 
l’ouverture  laterale. 

HEMICOSMITES.  — {de  Buck.) 

HEMICOSMITES  PYRIFORMIS. 

■ «* 

PL.  I,  FIG.  3,  a,  b,  c. 


E chinosphcerites  malum,  ? Pand.,  1830,  He  Hr.  zur  gcogn.  Russl.,  p.  145,  pl.  29,  fig.  1,  a,  b,  c. 
Hemicosmites  pyri/ormis,  von  Buch,  1840,  Beilr.  zur  geb.  Russl.,  p.  32,  pl.  1,  fig.  l,  2,  3,  6,  7,  8,  11,  13. 

— — Eichw.,  1840,  Sit.  syst.  inEstk.,  p.  180. 

— — Von  Bucli,  1844,  Monats  bericht  Bert.  A had.,  p.  129. 

C est  a M.  de  Buch  que  1 on  doit  1 etablissement  du  genre  Hemicosmites , que  M.  Pander 
avait  laisse  confondu  parmi  les  Echinospluerites,  et  e’est  dans  son  ouvrage  sur  les  Fossiles 


(1)  En  remarquant  que  sur  plusieurs  ecliantiilons,  les  rhombes  poriftres  prfeentaient  une  espfece  d’usure  a la 
surface,  nous  avions  un  instant  conqu  la  pensde  que  ce  que  nous  appellions  pores,  pouvait  n’fitre  qu’une  fausse 
apparence,  produite  par  l’usure  de  stries  61ev4es  que  l’on  voit  traverser  les  rhombes  parallfelement  a la  grande 
diagonale;  mais  nous  nous  sommes  bientdt  convaincus  qu’il  n’en  pouvait  etre  ainsi,  ces  ouvertures  ou  pores 
occupant  toujours  une  place  fixe  et  ddlermintie,  et  se  montrant  sur  les  individus  les  plus  exempts  de  toute  espece 
de  degradation. 
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de  Russie  que  cet  illtistre  savant  en  a pose  les  caracteres.  Il  est  impossible  de  r-ien  ajouter 
aux  details  si  exacts  et  aux  apercus  si  justes  qu’il  a donnes  a cet  egard,  et  il  nous  aurait 
suffi  d’y  renvoyer  le  lecteur  si  nous  n’avions  a decrire  une  variete  de  1 espece  qui  lui  a servi 
de  type. 

Les  Hemicosmites  ne  sont  composes,  comine  les  Echino-Encrinites,  qued  un  certain  nombie 
fixe  de  pieces  de  forme  determinee  (vingt-huit).  Sous  ce  rapport,  ils  different  essentiellement 
des  Echinospbaerites  el  pourraieut  etre  rapproches  des  veritables  Crinoides,  s ils  netaient  de- 
pourvus  de  liras  a la  partie  superieure  ( 1 ),  et  s’ils  navaient  uneouverture  ovarienne,  analogue 
a cellc  des  Echinosphaerites. 

L7/.  pyriformis,  est  ovalaire,  en  forme  de  ballon  ou  de  poire  renversee.  Sa  surface  est 
legerement  inegale  par  suite  du  renflement  de  chacune  de  ses  plaques.  Les  pieces  basales, 
au  nombre  de  quatre,  se  composent  de  deux  pentagones  (2)  et  de  deux  trapezes  semblables 
et  adjacents.  Elies  se  terminent  infer ieureinent  par  une  espece  de  bouton  de  lorrne  subqua- 
drangulaire,  au  milieu  duquel  se  trouve  une  ouverture  ronde,  de  4 millimetres  de  diametre, 
destinee  arecevoir  une  tige  qui  nous  est  inconnue.  Les  sutures  des  pieces  basales  divisent 
cette  ouverture  en  quatre  parties  egales,  et  se  rencontreraient  au  centre  si  elles  elaient  pro- 
longees.  A leur  partie  superieure,  les  quatre  pieces  basales  decrivent  un  decagone  irregulier, 
qui  pent  etre  ramene  a un  hexagone,  si  l’on  fait  abstraction  des  quatre  angles  rentrants  (3). 

Les  pieces  intermediaires  forment  deux  rangs  distincls,  il  y en  a six  au  premier  et  neuf  au 
second;  elles  sont  a pen  pres  de  meme  liauteur.  Les  six  pieces  de  premier  rang  se  divisent 
en  deux  groupes,  le  premier  est  compose  de  trois  pieces  elroites  et  contigues  les  unes  aux  autres; 
deux  de  celles-ci  reposent  sur  les  deux  cotes  superieurs  des  pieces  basales  pentagones,  et  la 
troisieme  au  milieu  d’elles  sur  leur  suture.  Les  premieres  sont  pentagones  et  la  derniere 
hexagone.  C’est  entre  elles,  ainsi  que  nousle  dirons  toula  l heure,  que  se  trouve  1 ouverture 
ovarienne.  Le  second  groupe  se  compose  de  trois  pieces  tres  larges  a sept  cotes  reposant  sur 
les  angles  rentrants  des  pieces  basales  et  alternant  avec  elles.  Les  pieces  intermediaires  de  second 
rang  sont  tres  allongees  et  ont  touj ours  deux  cotes  infiniment  plus  longs  que  les  autres.  Six 
d’entre  elles,  anguleuses  a la  base',  penetrent  dans  les  angles  rentrants  formes  par  deux  pieces 
inferieures  et  alternent  avec  elles ; elles  sont  hexagones.  Trois  autres,  plus  etroites  et  pentago- 
nes, descend enL  moins  has  et  s’appuient  sur  le  petit  cote  superieur  des  pieces  eptagones.  Les 


(1)  t'eut-fitre  ponrrait-on  considdrer  les  trois  saillies  qui  entourent  la  bouclie  comme  ayant  donnii  attache  a 
des  appendices  rudimentaires,  distincts,  par  leur  nombre,  de  ceux  des  Crinoides  veritables. 

(2)  Eli  divisantpar  la  pensi’e  les  deux  pentagones,  on  obtient  six  pieces  basales  de  meme  forme,  ainsi  que  le  fait 

justement  remarquer  M.  de  Buch.  . 

(3)  Dans  le  Caryocrinites  ornalus  (Say),  lc  pelvis  est  compost1 2 3 * 5  de  quatre  pieces  basales  qm  ont  la  meme  forme 
que  cliez  l’fl.  pyriformis,  et  qui  soutiennent  Cgalemcnt  six  pifeees  inlermetliaires.  Les  pores  dont  elles  sont  ornees 
ont  une  disposition  tout-a-fait  analogue  : d’oii  nait  en  apparence,  entre  les  deux  gem  es,  une  pi  ancle  1 essemblance  • 
Cependant  le  C.  ornalus  est  muni  de  veritables  bras,  qui  le  distinguent  enunemment.  frompe  par  un  echantillon 
sur  lequel  cesbras  n’etaient  pas  visibles,  l’uu  de  nous  a rapproehe,  a tort,  ces  deux  genres,  dans  une  note  ajoutfie 

a l’ouvrage  de  M.  de  Castelnau  ( Terrains  siluriens  de  tAmirique  du  Nord,  18/i3,  p.  5G).  — \ on  Bucli.,  Bull, 

de  la  Soc.  Gtol.  de  France,  18/iii,2e  s«r.,  1"  vol.,  p.  209,  pi.  3.) 
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piews  superieures  sont  toutes  a cinq  cotes,  et  ont  a peu  pres  la  moitie  de  la  longueur  des  pieces 
intermediaires.  Elies  sont  au  nombre  de  neuf,  et  alternent  avec  les  neuf  pieces  intermediaires 
de  second  ran" 

o 

La  Louche  parait  etre  placee  au  sommet,  dans  une  fente  etroite  qui  rappelle  un  pea  la 
tonne  de  la  Louche  de  1 Echinosphcerites  pomum.  Cette  fente  n’est  presque  pas  visible  sur  cer- 
tains ecliant  illons.  Elle  est  entouree  de  trois  cavites,  portees  par  de  petites  saillies  propres  a 
onnei  attache  a des  tenlacules  rudimentaires.  Ces  cavites  sont  equidistantes,  disposees  en 
triang  e el  placees  sur  la  suture  de  deux  pieces.  II  ne  faut  pas  confondre  avec  elles  le  petit 

tu  leicule  que  l on  voit  sur  la  gauche  de  la  figure  3 b,  et  qui  se  trouve  sur  le  milieu  d’une 
plaque. 

De  memo  que  les  Echino-Encrinites,  les  Hernicosmites  ont  une  ouverture  laterale;  cette 
oin  er  ture  etant,  selon  M.  de  Buch,  fermee  par  cinq  pieces  triangulaires  reunies  en  etoile,  comme 
( lie/,  les  Echinosphaerites,  cet  auteur  lui  assigne,  par  analogic,  les  memes  fonctions,  et  la  consi- 
dere  comme  seixanl  a la  sortie  des  ceufs.  M.  Eichwald,  au  contraire,  v voit  la  place  de  l'anus. 
Dans  notre  echantillon,  cette  ouverture  esL  lihre,  et  les  cinq  petites  valvules,  si  elles  ont  existe, 
°nt  cnl'<i|cment  disparu.  De  plus,  elle  n’est  pas  placee  exactement  comme  dans  l’espece  de- 
( rite  par  M.  de  Buch,  ni  comme  dans  la  plupart  des  echantillons  que  nous  avons  vus  a Sainl- 
1 etershourg,  elle  se  trouve  Lien,  a la  verite,  entre  deux  pieces  intermediaires  de  premier 
rang,  mais  vers  la  moitie  de  leur  hauteur,  et  non  pas  a leur  jonction  avec  les  pieces  de  second 
rang,  en  sorte  que  deux  pieces,  au  lieu  de  trois,  contribuent  a son  contour.  Les  deux  pieces 
entre  lesquclles  elle  se  trouve,  sont,  du  resLe,  les  memes  que  dans  l’espece  type. 

Toutes  les  plaques  sont  elevees  en  pyramide  surhaissee,  et  couvertes  de  stries  d’accroissement 
paralleles  a chacun  de  leurs  cotes,  mais  jamais  de  stries  rayonnantes  comme  dans  les  trois  genres 
precedents.  La  surface  des  Hernicosmites  est,  en  outre,  ornee  de  pores  qui  donnent  a ces  corps 
i ine  elegance  particuliere : ce  sont  de  petits  boutons  perces  au  sommet,  qui  paraissent  avoir  donne 
attache  a des  tenlacules  ambulaloires,  mais  dont  la  destination  cependant  nous  laisse  encore 
beaneoup  d’incertitude.  Ces  pores  sont  limiles  aux  regions  moyennes  et  inferieures.  On  n’en 
observe  jamais  ni  sur  les  pieces  superieures  qui  entourent  la  bouche,  ni  sur  la  premiere  moitie 
des  pieces  intermediaires  de  second  rang  : ils  ne  eommeiicent  que  sur  la  moitie  inferieure  de 
ces  dernieres,  ct,  rayonnant  du  centre  vers  ehaque  angle,  ils  forment,  avec  les  rayons  qui  par- 
tent  des  plaques  de  premier  rang,  des  rliombes  analogues  a ceux  que  dessinent  les  pores  de 
1 Echinosphcerites  aurantium  (fig.  8,  6);  les  rangees  de  pores  sont  ordinairement  doubles,  car 
cliaque  cote  de  plaque  a la  sicnne;  il  n’y  a d’ exception  constante  que  pour  les  plaques  interme- 
diaires  de  second  rang ; la  moitie  superieure  de  ces  plaques  etant  depourvue  de  pores,  les 
rangees  laterales  et  adjaeentes  aux  faces  lisses  sont  toujours  simples.  Sur  les  plaques  basales 
et  meme  sur  la  moitie  inferieure  des  plaques  intermediaires  de  premier  rang,  les  pores  sont 
souvent  a demi  effaces  ou  disposes  avec  peu  de  regnlarite. 

Dimensions.  Longueur,  36  millimetres ; largeur,  27;  pieces  basales,  10  millimetres;  pieces 
intermediaires  du  premier  rang,  16 ; pieces  du  second  rang,  15;  pieces  superieures,  8 1/2. 

liapporis  et  differences.  L’individu  que  nous  venons  de  decrire  differe  de  I’espece  type  sous 
deux  rapports  : 1°  l’ouverture  ovarienne  est  situee,  ainsi  que  nous  1’avons  dit,  un  peu  plus 
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has  au  milieu  de  deux  plaques  intermediaires  de  premier  rang,  et  non  a leur  jonction  aver 
celles  de  second  rang;  2°  les  petites  plaques  superieures  qui  ferment  le  sommet  sont  infini- 
ment  plus  developpees  que  celles  que  M.  de  Buch  a decrites.  Ces  differences  peuvent  tenir  a 
Page.  Comme,  du  reste,  la  forme  et  le  nombre  des  pieces  sont  exactement  les  memes,  et  qu’il 
y a identite  complete  dans  les  ornements  et  la  distribution  des  pores,  nous  n’avons  pas  cru 
devoir  en  faire  une  espece  uouvelle. 

M.  Eichwald  a decrit,  outre  1’//.  pyriform  is , deux  especes  qu’il  considere  comme  nouvelles, 
mais  dont  il  ne  parait  avoir  vu  que  des  fragments  : ce  sont  les  //.  extreme  us  et  porosus. 

Gis.  et  loc.  L’ II . pyriformis  ne  nous  est  encore  connu  que  daus  le  svsteme  silurien  des  envi- 
rons de  Saint-Petersbourg.  Cependant  il  parait  que  M.  Blasius  en  a decouvert  dans  le  pi’olon- 
gement  des  memes  couches,  sur  la  Narova,  quelques  verstes  a l'ouest  de  Narva. 

Explication  des  figures.  Pl.  I,  fig.  3.  a Individu  adulte  vu  dans  sa  longueur,  et  montranl 
sur  la  droite  une  legere  fracture  du  test. 

Fig.  3.  b Le  meme  vu  du  cote  du  sommet  et  de  la  bouche. 

Fig.  3.  c Le  meme  vu  du  cote  oppose. 

CRYPTOCRINITES.  — (de  Buck.) 

CRY  PT  OCR  I NIT  ES  LEVIS. 
pl.  I,  fig.  4,  a,  b,  c,  d,  e,  f. 

Echinosphcerites  Icevis , Pand.,  1830,  Beilr.  sur  geogn.  Ernst. , p.  147,  pl.  2,  fig.  24,  25,  26,  33. 
Cryptocriniles  regularis,  von  Buch,  1840,  Beilr.  sur  gebirge  Russt.,  p.  36,  pl.  1,  fig.  9,  10,  12. 

_ — Eichvv.,  1840,  Sit.  syst.  in  Eslh.,  p.  184. 

— — Id.  id.,  Urwelt.  Russt.,  p.  14- 

— cerasus,  von  Buch,  1840,  Beilr.,  sur  get).  Russt.,  pl.  1,  fig.  4 et  5. 

Sycocriniles  Jachsoni  et  anapeplamenus  ? Austen,  1843,  Annals  of  Nat.  Hist.,  vol.  xi,  p.  206. 

Cryptocriniles  cerasus,  von  Buch,  1844,  Mon.  bericht  Bert,  akad.,  p.  131. 

La  creation  du  genre  Cryplocrinitcs  est  due  a M.  de  Buch,  qui  l’a,  avec  juste  raison,  detache 
des  Echinosphcerites  de  M.  Pander.  Ce  genre,  plus  que  tous  ceux  que  nous  venons  d’examiner, 
semble  se  rapprocher  des  veritables  Crinoides,  bien  qu’il  soit  encore  prive  a son  extremite 
superieure  d’appendices  en  forme  de  bras.  Toutefois,  nous  avons  cru  distinguer  sur  plusieurs 
echantillons  cinq  paires  de  petites  eminences  a peine  visibles  a I’ceil  nu,  qui  entourent,  comme 
des  rudiments  de  bras,  l’ouverture  buccale  (fig.  A,  f) , le  calice  rappelle  celui  des  Platycriniles 
et  la  disposition  des  pieces  intermediaires,  celledes  Poteriocrinites. 

L’ensemble  du  sommet  se  compose  de  quatorze  pieces.  La  surface  de  celles-c’.  est  lisse  el  en- 
tierement  depour  vue  des  stries  ainsi  que  despores  qui  distinguent  les  genres  precedents; 
elles  montrent  tout  au  plus,  dans  les  individus  ages,  quelques  lignes  indeeises  d’accroissement 
paralleles  a leurs  cotes.  Elies  sont  souvent  fortement  renflees  et  voutees  dans  le  milieu.  Elies 
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torment  trois  rangs  distincts  : la  base  se  compose  de  trois  pieces,  deux  a cinq  cotes  et  une  a 
quatre,  qui,  reunies,  donnent  un  contour  pentagone,  combinaison  assez  ordinaire  chez  les 
Encrines  et  particulieranent  chez  les  Platycrinites ; viennent  ensuite  cinq  pieces  inlerme- 
eliaires,  dont  trois  alternent  avec  les  premieres,  tandisqueles  deuxautres  reposent  sur  le  large 
cole  des  pieces  pentagonales ; elles  sont  surmontees  par  cinq  pieces  superieures  et  une  sixieme 
supplementaire  qui  vont  se  joindre  aux  petites  pieces  mobiles,  qui  entourent  la  boucbe  et 
eompletent  le  sominet.  La  piece  supplementaire  pent  etre  consideree  comine  le  dedoublement 
de  celle  qui  est  a cheval  sur  les  deux  plaques  basales  pentagones,  et  qui,  sans  cette  division  ine- 
diane,  se  prolongerait  comme  sa  voisine  depuis  le  pelvis  jusqu’a  rouverture  ovarienne  : de 
cette  maniere,  les  Cryptocrinites  rentrent  dans  cette  regularity  qui  est  si  remarquable  dans  les 
Encrines  en  general,  et  surtout  dans  cclles  que  M.  de  Bucli  distingue  sous  le  nom  de  Cystidees. 

Entre  les  pieces  intermediaires  et  les  superieures  se  trouve  une  ouverture  etoilee  qui 
rappelle  les  Echinosphaerites.  Elle  est  pratiquee  entre  quatre  pieces,  dont  les  sutures  pro- 
longees  viendraient  se  croiser  dans  son  centre.  Elle  touche  inferieurement  a la  plus  longue 
des  pieces  intermediaires,  d’un  cote  a la  piece  supplementaire,  de  l'autre  cote  et  par  eu 
limit  a deux  des  pieces  superieures.  Elle  est  fermee  par  six  valves  et  non  par  cinq,  comme 
dans  les  Echinosphierites.  Si  1 on  admet,  ainsi  que  cela  est  tres  vraisemblable,  que  cette  ou- 
verture etoilee  sert  dans  les  Echinosphaerites  de  conduit  ovarien,  on  est  force,  par  analogic, 
d assignee  la  memo  fonction  a celle  des  Cryptocrinites. 

La  bouche,  de  forme  ovalaire,  termine  ordinairement  le  sommet : elle  est  environnee  de 
petites  pieces  en  nombre  indetermine,  qui  ne  la  ferment  pas  completement. 

La  tige,  placee  a l’extreinite  opposee,  ne  se  voit  sur  aucun  de  nos  echantillons ; mais  l’ou- 
verture  que  laisseut  entre  elles  les  pieces  basales  indique  qu’elle  etait  line,  grele  el  arrondie. 

Dimensions.  — Les  plus  grands  individus  de  cette  espece  atleiguent  jusqu’a  17  et  18  milli- 
metres de  diametre;  mais  le  plus  grand  nombre  ne  depasse  pas  10  ou  12. 

Rapports  et  differences.  Nous  ne  possedons  qu’une  seule  espece  do  Cryptocrinite.  MM.  de 
Buch  et  Eiohwald  en  ont  decrit  une  secoude  dont  l’existenee  n’est  pas  bien  certaine  et  que 
M.  de  Buch  lui-meme  nous  a engages  a ne  pas  conserver.  Le  corps  decrit  par  M.  Austen  sous 
le  nom  de  Sycocrinitcs  est  prive  de  bras,  et  se  compose,  comme  le  Cryptocrinite,  de  trois  pieces 
basales  et  de  deux  rangs  de  cinq  pieces  intermediaires.  ll  serait  done  possible  qu’il  appartinl 
au  raeine  genre;  malheureusement,  M.  Austen  ne  clit  pas  d’oii  il  provient. 

Gis.  ct  loc.  Le  genre  Cryptocrinites  n’a  encore  ete  trouve  que  dans  les  couches  siluriennes 
de  Pavlosk,  aux  environs  de  Saint-Petersbourg. 

Explication  (les  figures.  Pl.  I,  fig.  4.  a Individu  de  taille  moyenne,  vu  dans  une  position 
renversee. 

Fig.  4.  b Le  ineme  vu  de  cote. 

Fig.  4.  c Le  meme  montrant  a gauche  1’ ouverture  ovarienne. 

Fig.  4.  d Grossisseraent  des  six  pieces  qui  ferment  cette  ouverture. 

Fig.  4.  e Autre  echantillon  plus  allonge.  “ Piece  supplementaire. 

Fig.  4.  f Le  meme  pour  faire  voir  la  bouche  et  les  petites  pieces  qui  l’eutourenl. 
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CUPRESSOCRINITES  PENTAPORUS. 

PL.  I,  FIG.  15. 

Cupressocrinites  pentaporus,  Eichw.,  Sit.  syst.  in  Eslhl.,  p.  171. 

Nous  ne  possedons  de  cette  Encrine  que  des  articulations  detachees  qui  presentent  cinq 
trous  ronds,  circulairement  disposes  autour  d’un  canal  alimentaire  central,  petit  et  de  ineme 
forme.  Ces  articulations  sont  arrondies ; leur  surface  de  contact  est  lisse  et  non  striee  du 
centre  a la  circonference ; elles  ont  environ  2 a 3 millimetres  en  largeur,  et  a peu  pres 
autant  en  hauteur.  En  les  comparant  aux  tiges  des  Cupressocrinites,  genre  dans  lequel 
M.  Eichwald  les  a placees,  on  remarque  que  chez  celles-ci  le  canal  alimentaire  central  n’est 
entoure  que  de  quatre  trous  au  lieu  de  cinq. 

Gis.  et  loc.  Ces  restes  de  Crinoldes  sont  tres  abondants  dans  le  calcaire  silurien  de  la 
Dolgaia,  pres  de  Gdof,  non  loin  du  lac  Peypus.  Selon  M Eichwald,  on  en  trouve  quelquefois 
mais  plus  rarement  a Pavlosk. 


III.  ANNELIDES. 

SERPULA  OMPHALOTES. 


Serpula  omphalotes,  Goldf.,  Petref.,  1833,  vol.  i,  p.  225,  pi.  67,  fig.  3. 

Spirorbis  siluricus.  Eichw.,  1840,  Thier  Novogr.  gouv.,  p.  15. 

Cette  petite  Serpule  est  un  des  Fossiles  les  plus  abondants  et  les  plus  caracteristiques  des 
terrains  devoniens  de  la  Russie.  On  la  trouve  ordinairement  adherente  a d’aulres  coquilles,  et 
particulierement  a la  T,  M eyendorfd.  Nous  laconnaissons  non  seulement  dans  le  nord  de  la  Russie, 
mais  aussi  a Kipet  sur  l’Oka,  dans  1’axe  devonien  du  centre  de  cet  empire,  ainsi  que  sur  les 
limites  orientales  du  grand  bassin  permien,  c’est-a-dire  vers  les  sources  de  la  Vitchegda  et 
pres  de  la  chalne  des  monts  Timans.  Elle  est,  au  contraire,  totalement  inconnue  jusqu’a  present 
dans  le  systcme  silurien  de  ce  pays,  circonstance  qui  s’accorde  parfaitement  avec  la  distribution 
de  cette  espece  dans  le  reste  de  l'Europe.  En  effet,  la  S.  omphalotes  parait  y appartenir  exclu- 
sivement  au  systeine  devonien  de  l’Eifel,  des  bords  du  Rhin,  de  Eerques  pres  Boulogne,  et 
de  la  Normandie.  On  ne  connait  jusqu’a  present  dans  le  systeme  silurien  qu’ime  seule  espece 
de  Serpule,  la  S.  lituns  His.,  qui  est  tres  differente  et  qui  n’est  encore  citee  que  dans  l’ile  de 
Gothland. 

Gis,  et  loc.  Volkof,  Tchudovo,  Buregi,  lac  Ilmen,  Pskof,  Kipet  sur  l’Oka,  sources  de  la 
Vitchegda. 


IV.  MOLLUSQUES. 


A.  MOLLUSQUES  BBACHIOPODES. 


Premiere  section.  — A charnibre  articulee. 


Nous  commencons  la  description  des  Mollusques  par  les  Brachiopodes  (I)  comme  pre- 
sentant  une  organisation  pins  simple  que  celle  des  Mollusques  acephales  lamellibranches 
(monomyaires  ou  dimyaires).  L’ adherence  aux  corps  etrangers  et  l’immobilile  presque  com- 
plete de  la  plupart  des  genres  qui  constituent  cette  grande  et  importante  division,  seraient 
des  indices  presque  certains  qu’ils  occupent,  dans  la  serie  aniinale,  une  place  moins  elevee  que 


(1)  Dans  la  description  des  Brachiopodes , nous  nous  servirons  de  la  terminologie  dont  M.  de  Buch  a fait  usage, 
dans  scs  diverses  monographies.  Nous  considererons  les  coquilles  dans  la  position  qu’elles  prennent  en  les 
posant  naturellemeut  sur  un  plan  horizontal,  la  valve  dorsale  en  has,  comme  on  a Thabitude  de  les  voir  dans  les 
collections,  cette  position  iltant  la  meilleure  pour  en  fitudicr  les  diverses  parties.  Les  sommets,  plus  ou  moins 
pointus,  des  valves  sont  ce  que  lout  le  mondc  appelle  les  crochets;  mais  souvenl  nous  nous  servirons,  comme 
M.  de  Buch,  du  mol  de  nalis  pour  designer  le  sommet  de  la  valve  ventrale  et  Writer  des  repetitions  de  mots.  La 
parlie  renflfie  qui  precede  le  sommet  est  le  col  du  crochet.  Varea  est  la  surface  subtriangulaire,  plus  ou  moins 
limited,  qui  s'elfive  du  bord  cardinal  jusqn’au  crochet : ellc  est  tonjours  divisfie  dans  sa  hauteur  par  une  fente  me- 
diane.  Le  dellidium  n’est  autre  chose  que  la  petite  pifcce  double  ou  simple,  de  forme  deltoide,  qui  ferme  une  partie 
de  cette  ouverture.  Le  cole  oppose  au  crochet  s’appelle  le  c6U  anUrieur  ou  le  front.  C’cst  la  que  se  termine  un 
enfoncemcnt  que  Ton  remarque  sur  la  valve  dorsale,  principalement  dans  les  genres  Spirifer  et  Tcrebratula,  et 
que  Ton  appelle  sinus.  A cct  enfoncemcnt  correspond  sur  l’aulrc  valve  une  Novation,  e’est  le  bourrelel.  La  la n- 
guette  du  sinus  est  son  extrfimitfi  linguifonne.  La  largeur  o t la  longueur  de  cette  languctle  se  mesurent  en  pre- 
nant  pour  base  une  ligue  que  Ton  suppose  passer  par  les  deux  oxtremites  des  arfites  lalfiralcs,  et  traverser 
la  valve  dorsale,  dont  Tcxtrfimitfi  plus  ou  moins  rclevfie  donne  lieu  & une  languette  plus  ou  moins  longue. 

La  longueur  de  la  coquille  est  la  plus  grande  distance  entre  le  crochet  ou  le  col  du  crochet  et  le  front ; sa 
largeur  est  la  ligne  qui  joint  les  deux  coK's,  et  la  dimension  perpendiculaire  a la  largeur  est  la  hauteur  ou  ipais- 
seur.  On  appelle  : arites  cardinales,  les  cotes  de  la  coquille  qui  vont  se  rfiunir  au  crochet  lorsque  celui-ci  est 
saillant  et  ddtache ; angle  cardinal , Tangle  suivant  lequel  se  joignent  ces  lignes  dans  leur  prolongement,  et  eniin. 
aretes  latirales,  les  c6tes  ordinairement  plus  ou  moins  arrondis  qui  vont  de  Textremite  des  arfites  cardinales  an 
front; la  dfilimitation  respective  de  ces  diverses  parlies  est  souvent  indficisc. 
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les  Mollusques  lamellibranches,  si  cette  verite  ne  nous  paraissait  avoir  ete  mise  hors  de  doute 
par  les  travaux  anatomiques  de  Cuvier  et  de  M.  Owen.  Pour  nous  en  convaincre,  jetons  un 
coup  d’oeil  rapide  sur  les  differents  organes  de  ces  animaux. 

L’appareil  de  la  digestion,  dans  les  Brachiopodes , est  d’une  grande  simplicite,  et  se  fait 
remarquer  par  le  peu  de  volume  qu’il  oceupe.  Il  est  place  dans  la  partie  posterieure  de  la 
coquille,  et  se  compose  d une  ouverture  huccale  simple,  d’un  petit  estomac  fusiforme,  enve- 
loppe  par  le  foie,  et  d un  canal  intestinal  grele  et  replie  sur  le  cote.  Le  peu  de  developpement 
de  la  masse  viscerale,  compare  au  volume  de  Fanimal,  est  en  rapport  avec  lepeu  de  nourriture 
qu’il  doit  trouver  dans  les  grandes  profondeurs  qu’il  habite.  Le  ccnur  est  egalement  moins 
complique  que  dans  les  Lamellibranches;  il  est  prive  de  ventrieules,  et  ne  consiste  qu’en 
deux  oreillettes  placees  sur  les  parties  latcrales  du  corps.  Les  organes  de  la  respiration  ne 
sont  plus  composes  de  lamelles  latcrales  semi-circulaires;  ils  sont  reduits  a un  simple  reseau 
vasculaire,  etendu  sur  les  parois  du  manteau,  et  dont  les  troncs  ramifies  out  laisse  souvent 
leur  empreinte  dans  les  moules  fossiles. 

Ce  qui  distingue  encore  parliculierement  les  Brachiopodes,  c’est  la  position  de  leur  corps 
relativement  a leur  coquille,  l’apparcil  si  singulier  des  bras  cilies,  l’absence  de  ligament,  et 
enfin  la  parfaite  symetrie  des  parties  latcrales  et  binaires. 

On  sait  quo  les  Acephales  lamellibranches  sont  places  dans  leur  coquille  de  maniere  que  leur 
dos  correspond  a la  charnicre,  et  leurs  cotes  a ehacune  des  valves.  Il  n’en  est  pas  ainsi  des 
Brachiopodes ; ils  sont,  pour  ainsi  dire,  couches  dans  leurs  valves,  le  ventre  dans  l’une  et 
le  dos  dans  l’autrc. 

Quant  aux  bras  cilies,  c’est  un  organe  qui  leur  est  essentiellement  propre,  et  dont  M.  Du- 
meril  a fait  deriver  le  nom  aujourd’hui  le  plus  generalement  adopte  pour  cette  grande  classe 
d animaux.  On  pent  se  les  representer  comme  des  cordons  pourvus  de  cils  vibi'atoires,  tantot 
fibres  et  enroules  en  spirales  a I’etat  de  repos,  tantot  fixes  sur  des  tiges  osseuses,  minces  el 
contournees  en  arcades,  n’ayant  de  fibre  alors  que  leur  derniere  extremite  et  ne  pouvant 
former  qu’une  petite  spirale.  Ces  cordons  sont  creux,  et  en  les  injeclant  de  liquide,  l’animal 
peut  en  derouler  les  spirales  et  deployer  ses  bras  au  dehors  de  sa  coquille.  Quel  est  l’usage  de 
ce  singulier  appareil  qui,  dans  certains  genres  et  dans  certaines  especes,  remplit  la  plus 
grande  partie  de  1 interienr  des  valves;1  C’est  ce  qui  n’a  pas  encore  etc  elabli  d’une  maniere 
tout-a-fait  concluante.  11  est  assez  probable  (pie  ces  longs  appendices,  dont  une  des  extremites 
aboutit  a 1 ouverture  huccale,  sont  destines  a executer  des  mouveinenls  vibratoires  et  a pro- 
curer a Fanimal,  par  le  renouvellement  de  Feau  qui  Fentoure,  la  nourriture  qu’il  ne  pent 
aller  chercher  lui-meme.  On  peut  aussi  supposer  qu’ils  servent  a entrouvrir  les  valves,  privees 
ici  du  moyen  qu’emploie  la  nature  dans  les  aulres  Mollusques  (le  ligament),  et  cette  conjecture 
est  il’autant  plus  probable  que,  dans  certaines  especes,  la  Terebratida  prisca,  le  Spud  fir 
bisulcatus  (1)  et  une  petite  Leptcena  de  l'Eifel,  que  nous  avons  represenlee  (pi.  xv,  fig.  9), 
les  spires  sont  verticales  et  s’elevent  parallelement,  soit  contre  la  valve  dorsale,  soit  contre 


(1)  Transact . Gcol.  Soc.  Land. , T ser.,  vol.  v,  pt.  39,  fig.  21. 
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ia  ventrale , de  telle  sorte  qu’elles  ne  peuvent  se  derouler  sans  soulever  la  valve  eontre 
laquelle  s’appuie  leur  extremite. 

L’ absence  du  ligament,  dont  nous  venons  de  parler,  n’est  pas  une  des  moindres  preuves 
de  la  degradation  des  caraeteres  qui  conduit  des  Lamellibranclies  vers  les  Brachiopodes,  et, 
s il  en  fallait  d autres  encore,  nous  les  trouverions  dans  le  rapetissement  des  organes  simples 
qui  president  au.v  fonctions  les  plus  importantes  de  la  vie,  et  dans  le  grand  developpement 
des  parties  binaires  qui,  placees  sur  les  cotes,  donnent  a la  coquille  une  svmetrie  souvenl 
complete, 

Les  Brachiopodes  se  divisent  de  la  maniere  la  plus  naturelle  en  deux  grandes  sections,  ainsi 
que  la  propose  M.  Deshayes,  suivant  qu’ils  out  ou  n’ont  pas  de  charniere  articulee.  La  pre- 
miere section  doit,  selon  nous,  se  composer  des  dix  genres  suivants  : Terebratula,  Stry- 
gocepltalus,  Pentamerus , Spirifer,  Thccidea,  Or  this,  Leptcena,  Clto  notes,  Productus  et  Calceola. 
La  deuxieme  comprend  les  genres  Crania,  Orbicula , Lingula,  Obolus  et  un  genre  nou- 
veau que  nous  proposons  d etablir,  sous  le  nom  de  Siphonotreta,  pour  de  petiles  coquilles 
tossiles  des  environs  de  Saint-Petersbourg  (1).  Les  genres  qui  composent  la  premiere  section 
ont  beaucoup  plus  de  rapports  entre  eux  qu’ils  n’en  ont  avec  ceux  de  la  seconde,  et  pour- 
raient  etre  compris  sous  la  denomination  commune  de  coquilles  terebratuliformes,  puisqu’a 
1 exception  des  Calceoles,  ils  derivent  tous  des  Terebratules. 

Il  s en  faut  de  beaucoup  que  lout  le  moiule  soit  d'accord  sur  les  genres  qui  doivent  etre 
dcfinitivement  admis  parmi  ees  coquilles,  et  la  prodigieuse  quant ite  des  especes  est  la  veri- 
table cause  des  difiicultes  que  presente  leur  classification.  Eu  efFet,  le  nombre  des  coquilles 
terebratuliformes,  aujourd’hui  connues  dans  les  quatre  grandes  divisions  clu  terrain  paleozoi- 
que,  ne  s’eleve  pas  a moins  de  550,  et  si  l’on  y joint  les  especes  des  terrains  secondaire  el 
tertiaire,  ainsi  que  celles  qui  vivent  encore  de  nos  jours,  on  atteindra  le  chiffre  enorme 
de  700  a 800. 

Pour  etudier  et  classer  metbodiquement  une  aussi  nombreuse  variete  d'elres,  il  a la)  1 1 1 
necessairement  les  sous-diviser,  et  des  qu’on  s’est  occupe  de  Paleontologie,  ces  divisions  ne  se 
sont  pas  fait  attendre.  Malheureusement  les  auteurs  qui  les  proposerent,  manqnerent  quel- 
quefois  ou  de  philosophic  ou  de  vues  d’ ensemble,  et  la  diversite  des  opinions  amena  dans  la 
nomenclature  une  grande  confusion. 

Jusqu’a  Sowerbv,  toutes  les  especes  etaient  restees  reunies  sous  les  noms  generiques  et 
synonymes  d Anomies,  A nomites,  Terebratula  ou  Terebratulites.  Ce  fut  cet  auteur,  sijustemerit 
eher  aux  paleontologistes,  qui  le  premier  proposa  de  detacher  lies  Terebratules  les  genres 
Spirifer,  Productus, Pentamerus  ei  Magas,  dont  les  deux  premiers  etaient  si  naturels  qu’ils  furent 
assez  generalement  adoptes.  Les  auteurs  subsequents  furent  moins  heureux : Rafinesque,  eii 
Amerique,  introduisit  dans  la  melbode  le  genre  Stropltomena  pour  des  coquilles  plates  qui  com- 
prennent  Y Or  this  umbraculum  et  ses  analogues.  Ce  genre  fut  reproduit  cbez  nous  par  M.  De- 
france,  et  en  Allernagne  par  M.  Broun  qui,  par  une  extension  mal  fondee,  y fit  entrer  les 

(t)  A l’exception  des  Cranies,  tous  les  Brachiopodes  sans  chavnifere,  de  notre  seconde  section , ont  le  test  sub- 
cornd,  tandis  que  les  coquilles  terebratuliformes  ont  le  test  calcaire. 
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Productus  de  Sowerby  et  les  Leptcena  de  Dalman.  C’etait  en  adoptant  le  nom  de  Rafinesque 
denaturer  sa  pensee,  et  le  genre  ainsi  retail,  comprenant  a la  fois  des  Orthis,  des  Leptcena 
et  des  Productus,  ne  fut  pas  adopte.  M.  Defrance,  charge  dans  le  grand  Dictionnaire  des 
Sciences  naturelles  de  ce  qui  concernait  les  corps  organises  fossiles,  etablit  deux  genres  pen 
riches  en  especes,  mais  qui  meritent  cependant  d’etre  conserves  a cause  de  leur  structure 
interne  : ce  sont  les  Strygocephalcs  et  les  Thecidees. 

Un  excellent  naturaliste  suedois,  enleve  trop  tot  aux  sciences  qui  lui  doivent  de  judicieuses 
observations,  a essaye  aussi  de  faciliter  l’etude  des  especes  du  grand  type  des  Terebratules, 
en  y iulroduisant  des  coupes  qu’il  multiplia  peut-etre  plus  qu’il  n’aurail  du  le  faire,  mais 
qui  sont  cependant  l’expression  de  formes  exterieures  sous  lesquelles  se  groupent  un  certain 
nombre  d’especes.  On  doit  a Dalman  les  genres  suivants  : Atrypa,  Delthyris  (syn.  de  Spirifer), 
Cyrlia,  Orlhis,  Leptcena,  Gypidia  et  Rhynchora.  Deux  de  ces  genres  seulement,  Orthis  et 
Leptcena,  nous  paraissent  digues  d’etre  conserves  (1). 

Ap  res  Dalman  viennent  deux  auteurs  qui  se  sont  occupes  de  la  paleontologie  de  l’empire 
russe,  et  qui  ont  propose  des  genres  trop  nombreux  et  fondes  sur  des  caracteres  trop  arti- 
ficiels  pour  pouvoir  etre  admis  avec  avantage  dans  la  methode.  L’un  est  M.  Fischer,  de 
Moscou,  qui,  dans  son  bcl  ouvrage  sur  les  fossiles  de  ce  gouvernement,  a donne  le  nom  de 
Chonetes,  Enteletes,  Ortholetes  et  Clioristites  (2)  a des  coquilles  qui  rentrent  dans  les  genres 
Orthis  et  Spirifer.  L’autre  est  M.  Pander  qui,  par  un  travail  de  huit  annees,  nous  a si  bien 
fait  connaitre  tous  les  fossiles  des  environs  de  Saint-Petersbourg. 

M.  Pander,  convaincu  que  dans  le  type  des  Terebratules  il  n’y  a pas  de  limite  entre 
les  especes,  parait  s’elrc  efloree  de  donner  une  description  des  moindres  varietes,  sans 
attacher  beaucoup  de  valeur  aux  noms  spccifiques  qu’il  leur  a imposes;  d’oii  il  resulte  que 
ses  especes  ne  sont  ordinairement  que  des  varietes,  et  que  plusieurs  de  ses  genres  n’ont  pas 
beaucoup  plus  de  valeur  que  des  especes.  Les  noms  de  Porambonites,  Gonambonites,  Pronites, 
H emipronites,  Plectamboniles , Orlliambonites , doivent  done  etre  oublies,  a moins  qu’on  n’en 
conserve  le  souvenir,  cu  les  transformant  en  noms  specifiques,  ainsi  que  l’a  fait  M.  de  Buch ; 
ce  qui  n’est  pas  sans  inconvenient,  surtout  lorsqu’il  s’agit  de  genres  qui  comprennent  plusieurs 
especes. 

La  plupart  de  toutes  ces  coupes,  creees  pour  les  besoins  de  la  Paleontologie,  rencontrercnl 
une  vive  opposition  de  la  part  de  nos  plus  celebres  zoologistes.  M.  de  Blainville  n’en  admit 


(1)  Nous  restreignons  toutefois  ce  dernier  genre  aux  especes  pour  lesquelles  il  a eld  dtabli,  et  J leurs  analo- 
gues qui  torment  un  groupe  Ires  nature!,  et  nous  ne  1’dtendons  pas  au x Productus  vdritablcs.  Il  est  rdellement 
regrettable  que  Dalman  n’ait  pas  vu  les  dill'drences  qui  sdparent  ces  derniers  de  son  genre  Leptcena.  Il  est  plus 
regrettable  encore  quo  M.  J.  Sowerby  ait  abandonnd  le  nom  de  Productus,  introduit  dans  la  science  par  sou 
pere  et  gdndralcment  adoptd,  pour  lui  subsliluer  celui  de  Leptcena,  erdd  pour  des  coquilles  des  terrains  sil u— 
liens  dillerentes  des  Productus. 

(2)  M.  Fischer  a cu  le  merite  d’etre  le  premier  a ddtacher  des  Tdrebratules  sous  le  nom  de  Chorisliles,  les 
coquilles  que  nous  appelons  aujourd’hui  Spirifer,  et  son  nom  devrait  avoir  la  prdfdrencc,  si  celui  de  Spirifer 
n’dtait  gendraleincut  adoptd  dans  tous  les  ouvrages  de  gdologie. 
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que  quatre,  Terebratula,  7 hecidca,  Slrophomena  et  CalceoLa  (1).  M.  Desliayes  n’en  reconnut 

pas  davantage;  il  supprima  Ies  Strophomenes,  et  adopta  le  genre  Productus.  Enfm,  M.  de 

Buell,  dans  sa  belle  monographic  des  Terebratules,  liinila  aussi  les  genres  au  nombre  de  quatre 

atida,  Delthyr  is,  Lcpicma  et  CalceoLa,  qu’il  eut  le  merilede  mieux  definir  qu’on  nel’avait 

encore  lait,  et  dont  les  trois  premiers  furent  successivement  de  sa  part  I’objet  de  travaux 

i-  n ! ■ CS  DaiIS  ^ lUI  ces  m®ra°ires,  le  genre  Dellhyris  fut  encore  sous-divise  en  Spirifer 

et  Orlhis.  ' 1 

,n<l.l|IS  Per m's  discuter  ici  la  valeur  de  ces  diverses  classifications,  il  nous  serait 
act  e c en  demontrer  1 insuffisance ; diviser  toutes  les  coquilles  terebratuliformes  en 
J atre  on  cinq  genres , c est  a la  fbis  trop  ou  trop  peu ; c’est  trop , si  Ton  veut  n’avoir  que 
bemes  nettement  circonscrits  et  limites;  c’est  trop  peu,  si  l’on  a pour  but  d’etablir 
es  coupes  naturelles  qui  correspondent  aux  principales  modifications  que  presente  cette 
C asse  (*  auunaux,  mais  olTrant  des  passages  les  unes  aux  autres. 

Nous  croyons,  pour  notie  part,  devoir  les  partager  en  dix  genres,  qui  commencent  par 
es  rerebratules  et  fmissent  par  les  Calceoles.  Ces  dernieres,  qui  font  un  peu  disparate  avec 
les  coquilles  terebratuliformes,  bien  qu’elles  soient  egalement  articulees  et  pourvues  d’area 
e en  s°nt  separees  dans  notre  classification  pair  ce  caraetere  d’avoir  les  deux 

a \ es  placces  du  meme  cote  et  opposees  a l’area.  Les  neuf  autres  genres  sont  sous-divises 
au  moyen  d’un  caraetere  trop  neglige  jusqu’ici,  et  qui  nous  para*t  d’autant  plus  important, 
qu  il  en  entraine  d’autres  avec  lui  : nous  voulons  parler  de  la  forme  de  la  valve  ventrale 
concave  ou  convexe.  Places  d’apres  leurs  rapports  mutuels,  tous  ces  genres  .se  presentent  dans 
l’ordre  du  tableau  suivant : 


- • 

f Terebratdla,  Lwyd. 

Valve  ventrale  convexe,  opposee 

Strtgocephalcs,  Defr. 
I Pentamercs,  Sow. 

1 dans  sa  courbe  a la  valve 

Thecidea,  Defr. 

Valves  opposees  entre  elles- . . 

/ dorsale i 

Spirifer,  Sow. 
Orthis,  Dalman. 

Valve  ventrale  concave,  suivant 

Lepmna,  Dalm. 

plus  ou  moins  le  contour  de 

Chonetes,  Fischer. 

Valves  placees  du  meme  c6te  et 

V la  valve  dorsale 

1 

Productus,  Sow. 

opposees  a l’area 

1 

1 

Calceola,  Lam. 

Pour  resumer  de  la  maniere  la  plus  succincte  les  caracteres  de  ces  dix  genres,  nous  en 

(1)  Les  Strophomenes,  telles  que  les  d^finit  M.  de  Blainville,  ne  comprennent  que  des  coquilles  a valve  ventrale 
concave,  et  correspondent  h nos  LepUena.  Les  Calcdoles  sont  placdes  par  cet  auteur  dans  l’ordre  des  Rudistes. 
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avons  fail  un  tableau  artalytique,  selon  la  methode  dichotomique  employee  dans  divers 
ouvrages  de  zoologie  (1 ). 

Distribution  geologu/ue.  Susceptibles  de  revetir  des  formes  variees  presque  al’infini,  les 
coquilles  terebratuliformes  composent  un  ensemble  d’etres  dont  le  type  a existe  de  tout 
temps  sur  la  terre,  mais  dont  les  modifications  suecessives  en  marquent  pour  ainsi  dire  les 
divers  ages;  elles  oiTrent  au  geologue  un  interet  d’autant  plus  puissant,  qu’il  remonte  a des 
epoques  plus  eloignees  de  la  notre ; car,  par  une  loi  inverse  de  celle  qui  semble  gouverner 
la  plupart  des  autres  animaux,  ces  coquilles  affectent,  des  le  principe,  une  richesse  de  deve- 
loppement  inconnue  plus  tard,  el  sont  souvent  le  seul  guide  a l’aide  duquel  il  soit  possible  de 
determiner  l’ordre  de  superposition  des  anciennes  couches  de  sediment. 

Les  dix  genres  entre  lesquels  nous  partageons  toutes  les  especes,  bien  que  fondes  snr  des 
earacteres  propres  et  independants  de  toute  consideration  de  gisement,  sont  cependant  assez 
en  rapport  avec  leur  distribution  geologique,  et  cette  coincidence  n’est  pas  a nos  yeux  une 
des  moindres  preuves  de  la  valeur  reelle  des  diverses  coupes  que  nous  avons  admises.  Leur 
repartition  dans  les  couches  terrestres,  c’est-a-dire  le  temps  que  eliacun  de  ces  genres  a dure 
sur  la  terre,  ofFre  au  naturaliste  philosophe  les  plus  grands  sujets  de  meditation. 

Les  Terebratules  proprement  dites  sont  les  seules  qui  aient  vecu  a toutes  les  epoques 
geologiques,  et  qui  depuis  les  temps  les  plus  recules,  echappant  a toutes  les  causes  de  des- 
truction, soient  parvenues-tjusqu’a  nous.  La  longue  duree  de  leur  existence  leur  a permis  de 
se  repandre  sur  toute  la  surface  dit  globe,  et  depuis  les  cotes  de  la  Norwege  jusqu’a  celles 
de  la  Nouvelle-Hollande,  il  n’y  a guere  de  mers  ou  de  nos  jours  encore  l’on  n’en  ait  rencontre, 
Les  Strygocephales,  Pentameres,  Spirifer , Orthis,  Leplama,  Chonetes,  Productus  et  Calceoles 
sont  tous  propres  a la  grande  periode  paleozoique,  celle  qui  comprend  les  qualre  plus  anciens 
systemes  de  couches  a 1 exception,  toulefois,  des  Spirifer  qui  s’elevent  jusqu’au  lias.  Les  Pen- 
tameres sont  exclusivement  siluriens , moins  deux  especes  qui  se  rencontrent  aussi  dans  le 
terrain  devonien,  et  qui  offrent  deja  des  modifications  assez  importantes.  Les  Strygocephales 
caracterisent  le  systeme  devonien , ainsi  que  les  Calceoles  (2). 

Les  quatre  genres  Spirifer,  Orthis , Leptcena  et  Productus , ont  chacun  leur  developpement 
particulier,  et  souvent  inverse  les  uns  des  autres.  Les  Spirifer  sont  fort  rares  dans  le 
systeme  silurien,  prennent  un  aecroissement  rapide  dans  les  deux  epoques  moyennes , et 
diminuent  tres  sensiblement  dans  le  systeme  permien.  lls  sont.  representes  dans  le  Muschelkalk 
par  une  espece  qu’on  y a citee,  et  dans  le  lias  par  trois  ou  quatre.  Les  Orthis  peuvent  etre 
consideres  comme  la  premiere  forme  sous  laquelle  ont  apparu  les  coquilles  de  la  division 
des  Terebratules.  Ils  sont  tres  abondants  aux  premieres  epoques  du  globe,  diminuent  succes- 
sivement  dans  les  deux  autres,  et  ne  nous  ofirent  que  deux  especes  dans  le  zeclistein  d’Alle- 

(1)  Cette  methode  que  nous  considdrons  comme  une  des  plus  propres  a faire  ressortir  les  differences  des  es- 
pfeces  dans  les  genres  qui  en  contiennent  un  tres  grand  nombre,  sera  uppliquee  en  particulier  aux  Orthis,  aux  Lep- 
tcena et  aux  Chonetes,  pour  bien  faire  saisir  les  nouvellcs  li mites  que  nous  assignons  it  ecs  trois  genres. 

(2)  Il  paralt  cependant  qu  une  espeee  do  Calcdole  se  trouve  aussi  dans  le  terrain  silurien  de  1’ile  de  Gothland. 
Voir  sa  description  par  le  docteur  Girard,  Neues  Jarbitch,  anndc  1342,  p.  232. 
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magne , et  une  dans  le  systeme  permien  de  la  Russie.  Les  Leptana  ne  depassent  pas  I’epoque 
carbonifere,  ou  ils  sont  deja  rares.  Les  Productus,  au  contraire,  prennent  alors  un  deve- 
loppement  extraordinaire,  et  apparaissent  presque  a la  fois  dans  toutes  les  parties  da  globe. 
Le  genre  s’appauvrit  beaucoup  pendant  le  depot  des  couches  permiennes  dans  lesquelles  il 
s’eteint  pour  toujours.  Un  seul  genre  nouveau  apparait  pendant  toute  la  duree  des  terrains 
secondaires  : e’est  le  genre  Tbecidee  qni  earacterise  la  formation  cretacee. 


ANALYSE  DES  CARACTERES  DES  DIX  GENRES  QUI  COMPOSES1 


a2  La  valve  dorsale,  c’est-A-dire  la  plus  longue,  est 
cee  pres  du  crochet  d’une  ouverture  obronde  0 
ovalaire >1 


Nota.—  Le  bord  cardinal  de  la  valve  ventrale  esl  arr0"1* 
et  enlierement  d^pourvu  d’area. 


a La  valve  ventrale  est  plus  ou  moins  convexe  et  oppo- 
se dans  sa  courbe  Ala  valve  dorsale. — La  surface  in-/ 
tdrieure  des  valves  est  lisse  ou  ldgdrement  granuleuseX 
pres  des  impressions  musculaires  et  viscdrales. . . . . \ 


.4.  Les  deux  valves  sont  op- 
poses l’une  a l’autre. 


I»  ‘-La  valve  dorsale  est  percee  d’une  ecbancrure  triaugd 
laire,  bbre  ou  fermde  par  un  dellidium  d’une  sc1'1' 
pifece  qut  a son  origine  k la  pointe  du  crochet  <” 
cjiu  n y laisse  jamais  d’ouvertiire  obronde.  . . . * j 


l»*La  valve  ventrale  est  concave,  et  suit  plus  ou  moins' 
la  courbe  de  la  valve  dorsale.  — La  surface  intdrieure 
des  valves  est  partout  lidrissde  de  petites  granulationsN 
ou  d’aspdritds  en  forme  de  gouttelettes 


- La  coquille  est  ddpourvue  d’dpines  tubuleuses  sur  'i' 
surface  des  valves.  — II  existe  une  area  surbaissdej 
Lords  subparallfeles , et  formde  ordinairement  aif 
ddpens  de  l’une  et  de  l’autre  valve.  — Le  crochet 
sal  esl  ldgbrement  recourbd  et  s’dldve  peu  au-de?3,li 
des  oreillettes. . . 1 


!La  coquille  est  ornde  d’dpines  tubuleuses,  dissdflT 
ndes  sur  toute  la  surface,  plus  serrdes  dans  le  voi#j 
nage  de  la  charnidre,  mais  trds  rarement  implant** 
sur  1’arete  mdme  du  bord  cardinal.  — n n’y  a presq»e. 

jamais  d’area,  et  la  char  nitre  est  lineaire. Le  cr0®>8 

est  tres  recourbd,  et  s’eitve  en  saillie  prononcde 

. es  deux  valves  sontplacdes  du  mCme  c6td  et  opposdes  A I’area  qui  occupe  toute  la  longueur  de  la  coquille .■ 

Nota.  - La  rente  mddiane  de  farea  est  complement  ciealnsee  et  n’est  reconnaissable  quA  deux  Idgers  sillons;  les  valves  sent  pourvues  d’un  granV nombre  ’ 


LA  SECTION  des  rrachiopodes  a charniere  articulee. 


a 3 l 


dant  au-1^1'0  poui  'e  Passage  du  muscle  d’attacheest  placde  ordinairement  a lapointe  du  crochet,  quelquefois  cepen- 
elonr/atn)imH  0U  au"dessus.  Elle  peut  ctre  sdparde  du  hotel  cardinal,  ou  par  le  crochet  lui-meme  ( Terebratula 
peut  aii«-  °U  par  tleux  pctitcs  P‘tces  triaugulaires  appeldcs  dcUidium  qui  en  compUMent  I’orilicc.  Le  dellidivm 
rarement 1 1 ■m'}n<Iucr  entiferement,  ct  1’ouverture  n’dtrc  fennde  que  par  la  valve  ventrale.  — L’area  dorsalc  est  trfcs 
milieu  i , ll5e  Par  des  aretes  dislinctes.  — A l’intdrieur,  one  arete  mince  ct  tranchante  s’glfeve  souvent  stir  le 

uaisspni  i’  Yalvu  von,rale’  ct  deux  branches  greles,  dlovdes  et  recourbdes  en  arcades  ou  diversement  ramiiides, 
valve”  i ” Un<!  aP°Pliyse  discolde  qui  s’atlaclie  aux  dents  cardinales;  ccllcs-ci  sont  au  nombre  de  deux  dans  cliaque 
sont  ’ < ans  *a  v*dvc  dorsalc  dies  sont  soutenues  par  deux  lamellcs  divergentes,  pen  ddveloppdes.  — Lcs  bras  cilids 
smu’  ”iU  atlac,1es  sur  lcs  tiges  hranchues  de  1’appareil  apophysaire,  ou  lihres  el  contournds  en  spirales.  Ces  spirales 


SCltlt  1 OIU  IC.7  Ujiico  i/Juuonuto  ux.  i youm  , uu  Hill  Cb  ft  UUUim 

r P‘acdes  tan  lot  pvesque  vertlcalement,  lours  pointes  venant  aboutir  contre  la  valve  ventrale  (Terebratula 
dctttenj),  tantdt horizontatemenl,  et  alors  leurs  pointes  peuvent  dire  convergentes  (T.  psittacea)  ou  divergentes 
*»5LV  -0  dails  les  Spirifer  (T.  concenlrica,  liomyi , ambiffua , ferila,  serpentina , Puschiana) TEREBRATULA. 


£S  v*uu“  ICS  iJf/t/l  (J L 1 \ * * LU/tLC/CU  (OU) 

Wf/r  rtUre  csl  P,ac,'e  au-dcssous  du  crochei,  el  praliqude  4 la  partie  supdrieure  d’une  pifcce  triangulaire  unique 
ties  h11'  occupe  la  plus  grande  poriion  de  l’area.  — Celle-ci  est  llmitde,  du  cold  de  la  valve  dorsale,  par 

o.xtr  tranchantes.  — La  valve  venlrale  est  pourvuc  inldricurcment  d’une  large  apophyse,  fourchue  4 son 
la  v?llt(5’  et  '-udirassanl  en  un  point  les  bords  lihres  d’unc  cloison,  qui  s’dlfcve  verticalemcnt  sur  le  milieu  de 
Pareil?  clorsa,e  depuis  le  crochet  jusqu’au  hord  anterieur.  Celle  cloison,  qui  rappelle  une  partie  imporiantc  de  1’ap- 
*.  ,s  Pentamdres,  parait  Otre  composde  de  deux  lames  entiferement  souddes.  —11  n'existe  pas  de  bras  conlournds 
Cn  Spirales STR1GOCEPIIALUS. 


if,  bord  cardinal  de  la 
c ventrale  est  ar- 

nm,C1  Ct  toujours  dd- 
po"''vu  d’area 


. PENTAMERUS. 


1 ss  ■*  L’area  de  la  valve  dorsale  se  joint  au  resic  de  la  coquille  par  un  contour  arrondi.  — 

Le  sommet  dc  la  valve  ventrale  est  fortement  recourhd  et  cache  dans  l’autrc  valve.  — 

A l’intdrieur,  la  coquille  est  divisde  en  trois  compartiments,  par  deux  cloisons  sur 
l cliaque  valve : dans  la  valve  dorsalc,  ces  cloisons  sont  rdunies  sur  une  partie  de  leur 

5 hauteur,  et  ne  forment  4 lem-  base  qu’un  seul  septum  mddian 

Js»  4 L’area  de  la  valve  dorsale  est  limitde  par  des  aretes  obtuses.  — Le  sommet  de  la 
valve  ventrale  n’est  pas  recourhd.  et  quelquefois  il  n’atteint  pas  memo  le  bord  car- 
dinal. — A l’intdrieur  la  valve  ventrale  est  rnmtie  d’un  appareil  apophysaire 
composd  de  lames  minces  et  demi-circulaires THECEDEA. 

Nova.  I.a  valve  ventrale  a,  comme  dans  les  Orthis,  une  dent  tnediane  saillante  accompagnde 
de  deux  petiles  dents  late- ales.  Selon  les  auteurs,  ce  genre  est  lanldt  libre,  iambi  adherent  par 
i la  coquille  aux  corps  soiis  morins. 

/» 4 La  valve  dorsale  presente  dans  le  milieu,  4 partir  du  crochet,  un  sillon  ou  sinus 
attqttel  correspond,  sur  l’aulre  valve,  un  bourrelet.  — Son  area  est  souvent  muiiie  de 
stries  perpendiculaires  4 la  charniere,  tandis  que  celle  de  la  valve  ventrale  est  lisse. — 

La  surface  extdrieure  est  lisse  ou  couverte  de  plis  longitudinaux,  raremenl  de  stries ; 
ces  plis  sont  simples  ou  diehotomes,  niais  jamais  fasciculds.  — A l’intdrieur,  la  valve 
ventrale  est  arntee  de  deux  dents  cardinales  latdrales. — Les  bras  cilids  sont  rontournds 
la  j en  spirales  el  placds  horizonlalement,  de  maniere  que  lcs  pointes  se  dirigent  vers  les 

ventrale  est  droit  I cOtds  de  la  coquille.  SPIRIFER. 

d’tti  <P""',Plep)'s  muni  I*4  La  valve  dorsale  n’apas  de  sinus,  et  la  valve  ventrale,  an  lieu  d'on  bourrelet,  prd- 

ne  arCa ] sente  souvent  line  ldgere  ddpression  mddlane.  — L’area  de  la  premiere  n’offre  que 

rareraent  des  stries  perpendiculaires  4 la  charniere,  et  dans  ce  cas,  des  stries  cor- 
respondantes  se  voient  sur  l’area  opposde  ( Orthis  anomala).  — i.a  surface  extd- 
rieure est  ordinairement  stride,  rarement  plissde,  jamais  lisse. — A l’intdrieur,  la  valve 
ventrale,  outre  les  dents  cardinales  latdrales,  a souvent  aussi  une  petite  dent  md- 
diane.  — Les  bras  cilids  paraissent  n’avoir  pas  eu  la  proprietd  de  se  conserver  4 

s l’dtal  fossile ORTHIS. 

1 ^e.l)0rd  cardinal  n’est  jamais  arme  de  tubes.  — La  fente  deltoide  de  l’area  est  souvent  dtroite  et  lancdolde.  — Les 

ll'ies  de  la  surface  sont  indgales  entre  dies,  ou  traversdes  par  des  anneaux  d’accroissement  prononeds EKPT.EA  A. 

s’anIi?Tv-  Le  bonl  cardinal  est  ordinairement  crdndlb  par  une  sdrie  de  petiles  dents,  qui  laissent  sur  l’area,  a mesure  uu’il 
,ll-cron,  de  fortes  slries  vcrticalcs. 

La  charnidre  est  armde  de  tubes  placds  sur  l’ardte  mSme  du  bord  cardinal  de  la  valve  dorsale  : on  n’en  voit  pas  • 

auteurs,  sur  la  surface  des  valves. — La  fente  deltoide  de  l’area  est  large  et  dquilatdrale.  — Les  stries  de  la 

surtace  sont  4 peu  prfes  dgales  entre  elles CIIOVETES. 


St 


5 valve°rd  Cardinal  de 
et 


PeUles  denis  seriates 


PRODUCTUS. 

CAECEOLA. 
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TERRAIN  PALEOZOIQUE. 


TEREBRATULA.  — ( Lwyd .) 


CONCHA  ANOMIA,  Fabio  Colonna,  Lister. 

TEREBRATULA,  Lwyd,  Lange,  Gualtieri,  Bonnani,  Scheuchzer,  Bayer,  Walch,  O.  F.  Muller,  Bruguifcre,  Phillips 
Lamarck,  Cuvier,  Deshayes,  Sowerby,  von  Buch,  Portlock,  de  Koninck 
anomia,  LinnS,  Gmelin,  etc. 

anomites,  von  Hiipsch,  Martin,  Schlot.,  Wahl. 

TEREBRATULITES,  Schlot. 

atrypa,  Dalman,  Hisinger,  J.  Sow.,  Phill.,  Portlock. 
rynchonella,  Fischer. 
spirifer,  species,  L£veill<5,  Phill. 

Coquille  inequivalve,  equilaterale.  Valve  ventrale  convexe,  rarement  plane  et  jamais 
concave,  a bord  cardinal  arrondi  et  sans  area.  Valve  dorsale  plus  longue  que  l’autre,  touiours 
p us  ou  moms  convexe,  ayant,  un  crochet  recourbe  et  perce  a son  extremite  d’un  trou 
rond  (1)  ou  ovalaire,  sans  deltidium  ou  avec  deltidium  : dans  le  premier  cas,  1’ouverture  est 
en  contact  avec  le  col  de  la  valve  ventrale;  dans  le  second,  elle  est  au  sommet  dune 
echancrure  triangulaire  qui  est  fermee,  a sa  base  et  sur  les  cotes , par  deux  petites  pieces 
similaires,  soudees  dans  le  sens  longitudinal.  Area  de  la  valve  dorsale  rarement  plane  et  rare- 
ment aussi  liinitee  par  des  aretes  distinctes.  Bord  frontal  droit,  ou  releve  par  un  sinus  de  la 
valve  dorsale,  presentant  tres  rarement  une  courbure  inverse  par  l’effet  d’un  sinus  ventral' 
Dents  cardinal,  au  nombre  de  quatre;  les  deux  dents  de  la  valve  dorsale,  souvent  soute- 
nues  par  deux  petites  lamelles  divergentes,  sont  eloignees  et  embrassent  celles  de  la  valve 
opposee.  A 1 interieur,  une  arete  mince  et  tranchante  s eleve  sur  le  milieu  de  la  valve  ven- 
trale, et  deux  branches  greles,  rccourbees  en  arcades  ou  diversement  ramifiees,  naissent 
d une  apophyse  discoide,  qui  s’attache  aux  dents  cardinales.  Bras  cities  simples,  ou  spiraux 
et  enroules  dans  des  plaus  le  plus  souvent  horizontaux  et  paralleles. 

Le  non.  de  Terebratule,  propose  en  1698  par  Lwyd,  mais  neglige  par  Lister  et  par  I’illus- 
tre  Linne,  qui  lui  prefererent  le  nom  plus  ancien  d ’Anomia,  donne  en  1616  par  Fabio 

“T:r  r="«rqt,Hhlu,  „e  fut  qu’apres  les  travam 

dO.-F  Muller,  deBry,e«et  de  Lamarck.  Ces  auteurs  separerent  avec  j,«e  raisuu  les 
Terebratules  des  coquilles  de  la  famille  des  Ostrace'es , telles  que  les  Grypbees  et  les  Ano- 
mies d aujourd  hui , et  limiterent  convenableinent  le  genre;  mais  a peine  fut-il  etabli  qu’on 


(1)  Ouelques  Orthis  (0.  anomala,  0.  adscendens,  0.  Vcrneuili)  out,  au-dessous  du  crochet  et  a la  partie 
supenenre  du  deltidium,  une  ouverture  assez  analogue  k celle  des  Tecebratules,  mais  moins  reguliere.  Un 
cp  cena  Ameiique  (L.  allcrnatn)  a un  petit  trou  rond  h la  pointe  m^me  du  crochet  dorsal.  Ce  sont  de  rares 
exceptions.  Bien  que  ces  coquilles  se  rapprochent  sur  ce  point  des  Terebratules,  leur  charniere  droite  et  lem- 

ou  c area  enipechent  de  les  y rtunir,  et  les  maintiennent  dans  les  genres  Orthis  et  Leptama,  dontellei  ont 
d’ailleurs,  tous  les  autres  caractferes.  ont’ 
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proposa  de  le  demembrer;  car  il  devint  bienlot  insuffisant  pour  comprendre  les  formes  si 
nombreuses  et  si  variees  que  firent  connaitre  les  decouvertes  paleontologiques.  Malheureuse- 
ment  chaque  auteur,  selon  sa  inaniere  de  voir,  agrandit  ou  resserra  le  cercle  de  ces  demem- 
brements,  et  de  uouvelles  incertitudes  s’eleverent  sur  les  veritables  limites  des  Terebratules 
proprement  dites.  Pour  bien  apprecier  celles  que  nous  leur  assignons,  il  suffit  de  jeter  les  yeux 
sur  le  tableau  dans  lequel  nous  avons  essaye  de  tracer  les  caracteres  dilferentiels  de  chacun 
des  genres  qui  composent  la  famille  des  coquilles  terebratuliforxnes.  A mesure  que  nous  traite- 
rons  de  ces  divers  genres,  nous  nous  etendrons  davantage  sur  les  differences  qui  les  dis- 
tinguent. 

Les  deux  caracteres  les  plus  importants  des  Terebratules  proprement  dites,  sont  l’ouverture 
ronde  placee  au  sommet  ou  pres  du  sommet  de  la  valve  dorsale,  et  la  forme  arrondie  du  bord 
cardinal  de  la  valve  ventrale.  Les  Strygocephales  sont  les  seules  coquilles,  apres  les  I erebra- 
tules,  qui  reunissent  ces  deux  conditions ; aussi  est-il  vrai  de  dire  qu’elles  en  sont  tres  voi- 
sines.  Elies  ne  s’en  distinguent  reellement  que  par  la  forme  si  particuliere  de  leurs  apo- 
physes interieures;  carles  aretes  trauchantes  de  leur  area  et  leur  deltidium  compose  d’une 
seule  piece,  sont  des  caracteres  rares,  a la  verile,  dans  les  Terebratules,  mais  qui  s’y  obser- 
vent  cependant  quelquefois. 

Les  Atrypa  de  Dalman  sont  de  veritables  Terebratules  dont  les  sommets  se  rapprochent 
au  point  de  fermer  entierement  l’ouverture  cardinale.  Getle  occlusion  s’effectue  insensible- 
ment  selon  les  especes  et  souvent  meme  selon  les  individus;  il  y a lieu  de  croire  que  cer- 
taines  Terebratules  ont  vecu  libres  et  non  adherentes,  car  il  y en  a ou  il  est  impossible  de 
decouvrir  une  ouverture  quelconque  au  sommet;  ce  serait  dans  les  Terebratules  un  pheno- 
mene  analogue  a ce  que  nous  observons  quelquefois  dans  les  Pentameres,  les  Thecidees  et 
les  Orthis. 

La  coquille  des  Terebratules  est  tres  solide,  quoiqu’eu  general  tres  mince;  vue  au  micros- 
cope, elle  parait  etre  poreuse  et  criblee  de  petites  cavites  qui,  selon  MM.  Dcshayes  et  Des- 
longchamps,  ont.  une  disposition  differente  suivant  les  especes,  et  pourraient  aider  dans  les 
determinations  speciliques,  la  ou  les  formes  exterieures  n’offrent  que  des  distinctions  fugi- 
tives et  insaisissables.  (Test  principalement  dans  les  especes  fossiles  a test  lisse  que  cette 
structure  est  le  plus  facile  a observer,  et  e’est  precisement  la  aussi  que  la  difliculte  de  re- 
connaitre  les  especes  rendrait  ce  moyen  extremement  precieux. 

La  position  des  bras  spiraux  dans  les  Terebratules  ne  peut  servir,  ainsi  que  l’a  eru 
M.  de  Buch,  a les  distinguer  des  Spirifer,  Ils  sont,  en  effet,  le  plus  souvent  places  horizontale- 
ment  comme  dans  ces  derniers,  et  leurs  pointes  se  dirigent  vers  les  angles  lateraux  de  la 
coquille.  Cependant  dans  la  T.  reticularis,  plus  connue  sous  le  nom  de  T.  prisca,  ils  s’elevenl 
obliquement  de  la  valve  dorsale  contre  la  valve  ventrale.  Ces  organes  particuliers  n’ont  pas 
encore  ete  observes  dans  les  Terebratules  des  terrains  secondaire  et  tertiaire,  et  manquent 
quelquefois  meme  dans  certaiues  especes  du  terrain  paleozo'ique;  soit  que  les  bras  cilies 
dans  toutes  ces  especes  n’aient  pas  ete  contournes  en  spirales,  soil  que  les  spirales  n’aient 
pas  ete  de  nature  a se  conserver  apres  la  mort  et  se  soient  decoinposees  avec  les  autres 
parlies  cliarnues  de  l’animal.  Il  nous  parait,  en  effet,  difficile  de  concevoir  que  les  bras  de 
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I’espece  vivante  [T.  psittacea)  dissequee  par  M.  Owen  puissent  plus  facilement  passer  a I’etat 
rossile,  que  !es  autres  parties  rausculaires  des  Terebratules. 

C’e»U  ton  aussi  que  l’on  voudrait  attache  .me  grande  importance  am,  lames  de  soatien 
des  dents,  pour  d.slmguer  les  Spirifer  des  Terebratules.  Ces  lames,  qui  divergent  * uartir  du 
crochet  de  la  valvedorsale,  ettsteu,  dausles  T.  psittacea,  decora,.,  Meoarii, 
et  undo, a et  nous  „e  doutous  pas  que  d'autres  personues,  ajant  a leur  disposition  des  col- 
lections plus  nombreuses,  „e  les  decouvrent  dam  d'autres  espeees.  Toute  la  difference  eutre 
es  deux  genres  consiste  done  dans  le  developpemeul  de  ces  parties,  et  s'il  j a des  Spirifer 

on  elles  atqu.erent  one  grandeur  inconnue  ehez  les  Terdbratules,  il  y e„  a aussi  1 dies 
sont  de  meme  dimension. 

Distribution  geologise.  Les  Terebratules  proprement  dites  pareourent  tons  les  terrains 
depuis  les  plus  anciens  jusqu’aux  plus  modernes,  et  sont  encore  representees  a l’epoque 
actuelle  par  environ  trente  on  quarante  espeees.  Il  y a lieu  de  croire  toutefois,  a en  iu'er 
par  rear  rarete  dans  les  couches  siluriennes  inferieures  (1),  qu’elles  nappartiennent  pas  aux 
premieres  formes  sous  lesquelles  s’est  manifestee  la  vie  sur  notre  globe,  et  qu’elles  furent 
precedees  par  les  Or  Hits,  dont  le  developpement  est  en  raison  inverse  de  celui  des  Terebra- 
tules.  feelon  M.  de  Koninck,  elles  seraient  jusqu’a  present  ineonnues  dans  le  terrain  houiller 
proprement  dit;  il  est  certain  qu’elles  y sont  rares,  de  meme  que  les  autres  coquilles  verita- 
blement  marines;  cependant  M.  Prestwich  cite  la  T.  pleura  don  dans  le  terrain  liouiller  de 
Coalbrookdale.  Le  nombre  des  Terebratules  et  des  Airy  pa  decrites  par  les  auteurs  dans  les 
quatre  etages  du  grand  terrain  paleozoique  est  de  180,  et  serait  plus  eleve  encore  si  nous 
ii’avions  elumne  toutes  celles  qui  font  double  emploi.  Ces  espeees  sont  a peu  pres  egalement 

reparties  dans  les  trois  systemes  inferieurs,  mais  le  systeme  permien  n’en  renferme  nas 
plus  de  huit  a dix.  ' 

M.  de  Koninck  (2)  a confirme  les  observations  que  nous  avons  faites  ailleurs  (3)  sur  les 
differences  qu,  existent  entre  les  Terebratules  des  divers  etages  paleozoiques;  il  reconnait 
a\ec  nous  que  dans  le  systeme  silurien  dominent  les  espeees  strides  ou  tres  fmeinent  plissees 
et  a plis  tranchants,  que  dans  la  periode  devonienne  ces  caracteres  tendent  a s’alfaiblir  et  true 
les  espeees  strides  en  tracers  et  a surface  rugueuse  par  suite  du  croisement  de  ecs  slides  avec 
es  plis  longitudmaux  deviennent  plus  abondantes ; enfin,  que  les  espeees  carboniferes  ont 
des  plis  larges  et  moms  nombreux,  que  les  coquilles  sont  plus  souvent  unies  et  lisses  et 
qu’elles  atteignent,  comme  les  Products  etles  Spirifer,  des  dimensions  plus  considerables  Nous 
ajouterons  que  dans  le  systeme  permien,  les  Terebratules  lisses  ou  a stries  d’accroissement 
concentriques  sont  plus  abondantes  que  celles  qui  sont  ornees  de  plis  longitudinaux.  C’est 
aussi  dans  ce  systeme  que  se  trouvent  deux  espeees  (T,  Schlotheimi  et  superstes)  qui  par 


W plnpait  des  Ti'iebratules  citdes  dans  les  couches  siluriennes  de  Saint-Petersbourg  appartiennent  ou  aux 

pmfer  ou  4 none  nouveau  genre  Siphonotrela,  ainsi  que  nous  le  montrerons  plus  tard  en  traitant  du 
premier  de  ces  genres. 

(2)  Description  des/oss.  de  Hety. , 1843,  p.  277. 

(3)  Tranf.  Geol.  soc.  Lond.,  2'  sdrie,  vol.  6,  p.  321. 
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leur  structure  interieure  semblent  se  rapprocher  de  celle  des  Pentameres,  tvpe  deja  eteint 
a cette  epoque. 

Ghaque  systeme  a done  un  certain  nombre  d’ especes  qui  lui  sont  propres.  Quelques  especes 
se  perpetuent  de  1 un  a l’autre,  mais  aucuue  ne  traverse  toute  la  serie  des  roches  anciennes. 

Classification.  Nous  divisons  les  Terebratules  en  deux  grandes  sections,  suivant  qu’elles  sont 
lisses  ou  ornees,  soil  de  stries,  soit  de  plis  longiludinaux.  Nous  placons  a la  fin,  sous  le  nom 
d Anomales,  quatre  especes  qui  s’eloignent  du  type  ordinaire,  mais  que  nous  ne  saurions 
iaiie  entrer  plus  convenablement  dans  aucun  autre  genre.  Pour  sous-diviser  les  Terebratules 
lisses,  on  peut  se  servir  d’un  caractere  employe  par  M.  de  Bucb  dans  les  Terebratules  plissees, 
et  separer  cellos  dont  le  front  fortement  releve  atteint  presque  la  plus  grande  hauteur  de  la 
coquille  comme  dans  les  Pugnacees,  de  celles  qui  sont,  au  contraire,  regulierement  voutees. 
La  premiere  de  ces  deux  categories  ne  renferme  en  Russie  qu’une  espece,  la  T.  rhomboidca  ; 
la  seconde  en  eonlient  quatorze.  Dans  ces  quatorze  especes,  nous  avons  encore  fait  deux 
coupes . 1 une  renfermant  les  especes  couvertes  de  lames  concent riques,  et  qui  a pour  type 
la  T.  concentiica , 1 auti  e comprenant.  celles  qui  sont  tout-a-fait  lisses.  Les  premieres  n’ont 
jamais  de  deltulium  ; l’ouverture  du  sommet  est  ronde  et  touche  par  sa  base  a la  valve  ven- 
trale,  elle  est  quelquefois  a peine  visible  et  se  ferme  prcstpie  entierement. 

Nous  avons  trouve  en  Russie  cinq  especes  a stries  concentriques  : ce  sont  les  T.  concen- 
trica, 1 ioissyi,  pectinifera , Helmersenii  et  ambigua.  Ces  Terebratules  forment  un  petit  groupe 
a part,  dont  les  especes,  a cause  de  l’ambiguite  de  leurs  caracteres,  avaient  ete  placees  tantot 
dans  les  Spirifer  et  tantot  dans  les  Terebratules.  Ainsi,  le  .S',  ambiguus  de  Sow.  devient  dans 
la  Geologic  du  Yorkshire  de  M.  Phillips  la  T.  ambigua ; ainsi,  M.  de  Bucli  range  parmi  les 
Terebratules  la  T.  concentrica,  et  parmi  les  Spirifer  la  T.  Roissyi,  deux  especes  si  voisines 
qu’il  n’est  pas  toujours  facile  de  les  distinguer.  De  meme  encore  en  etablissant  et  en  decrivant 
pour  la  premiere  fois  la  T.  Helmersenii,  Terebratule  transverse  et  ailee  comme  un  Spirifer , 
M.  de  Buch  hesite-t-il  sur  le  genre  dont  cette  coquille  doit  faire  partie. 

La  position  des  spires,  telle  que  nous  la  connaissons  dans  plusieurs  especes  de  ce  groupe 
[T.  concentrica,  T.  Roissyi , T.  lamellosa,  T.  ambigua ),  est  la  meme  que  dans  les  Spirifer, 
e’est-a-dire  que  les  deux  cones  spiraux  sont  horizontaux,  et  que  leurs  extremites  opposees 
sont  dirigees  vers  les  angles  lateraux  de  la  coquille.  L’un  de  nous  a deja  fait  voir  ailleurs  (1 ) 
que  cette  disposition  n’est  pas  exclusivement  propre  aux  Spirifer,  et  qu’elle  se  rencontre 
aussi  dans  plusieurs  Terebratules.  Elle  a done  a nos  yeux  peu  d’importance,  et  ne  saurait  nous 
empecher  de  classer  ces  especes  avec  les  Terebratules,  dont  elles  possedent,  d’ailleurs,  les 
veritables  caracteres. 

Si,  aux  cinq  especes  de  la  Russie,  nous  ajoutons  les  especes  des  autres  pays,  ce  petit  groupe 
sera  ainsi  compose : 

Terebratula  concentrica,  von  Buch. 

— undata,  Heir. , Diet,  des  Sc.  Nat.,  vol.  53,  p.  155. 


(1)  Trans,  of  the  Geol.  soc.  of  London,  vol.  6,  p.  367. 
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Terebralula  Boissyi,  Leveille. 

— pectinifera,  Sow. 

■ — ■ lamellosa  ( Spir.  id.,  Leveille).  = S.  squamosus,  Phill. 

— HelmersenH,  von  Buch. 

— a quatre  cotes.  • — • Nouvelle  espece  de  Nehou. 

— ambigua,  Phill.  (Spir.  id.,  Sow.). 

— gtabristria  ( Spir.  id.,  Phill.). 

— expansa  (Atrypa  id.,  J.  Sow.;  Spir.  id.,  Phill.). 

— planosulcata  (Air.  id.,  J.  Sow.;  Spir.  id.,  Phill.). 

• — fimbriala  (1)  (Atr.  id.,  Sow.;  Spir.  id.,  Phill.). 

Ces  especes  sont  reunies  par  un  caractere  commun,  celui  des  stries  de  la  surface.  Elies  sont 
toutes,  en  effet,  convertes  de  stries  concentriques  plus  ou  moins  eeailleuses  qui  deviennent 
quelquefois  des  lamelles  saillantes  d’une  grandeur  demesuree.  Les  huit  premieres  ont  le  cro- 
chet dorsal  perce  d’une  ouverture  ronde  sans  deltidium  a la  base,  et  en  contact  immediat  avec 
la  valve  vcntrale.  Les  autres  ont  une  ouverture  si  etroite,  que  son  existence  devient  souvent 
douteuse.  Ces  especes  a stries  concentriques  et  lamelleuses  manquent  presque  entiere- 
ment  dans  le  systeme  silurien,  et  se  partagent  enlre  les  systemes  devonien,  carbonifere  et 
permien. 

La  seeonde  division  des  Terebratules  lisses,  regulierement  bombees,  comprend,  en  Russie, 
les  T.  camelina,  subcarndina,  nuda , sacculus , fusiformis,  elongates,  Puschiana,  Blddeana, 
et  canalis,  auxquelles  on  peut  ajouter  pour  les  autres  pays  d’Europe  les  Atrypa  tumida, 
prunum,  et  cassidea,  Dalm.,  qui  sont  de  veritables  Terebratules.  Les  douze  especes  qui  entrent 
dans  cette  subdivision  des  Terebratules,  se  distinguent  entre  elles  par  l’ouverture  du  crochet 
de  la  valve  dorsale.  Cette  ouverture  est  tres  petite,  et  l’on  peut  meme  douter  qu’elle  existe 
dans  les  T . camelina,  subcamelina,  nuda , prunum,  tumida  et  cassidea.  Elle  est  apparente 
dans  les  autres  especes,  et  placee  soit  a la  pointe  meme  du  crochet  (T.  Puschiana  et  Blddeana), 
soit  au  dessous  et  au  sommet  du  deltidium  ( T.  canalis),  soit  enfin  au  dessus  et  dans  le  col  de  la 
valve  dorsale  meme  (T.  elongata,  sacculus  et  fusiformis). 

La  deuxieme  grande  section  des  Terebratules  reuferme  toutes  celles  qui  sont  ou  strides 
ou  plissees.  Nous  les  divisons,  comme  M.  de  Buch,  en  pugnacees,  concinnees  et  dichotomies. 

Les  coquilles  veritablement  strides  sont  tres  rares  dans  la  division  des  pugnacees.  Nous  ne 
connaissons  que  la  T.  Meyendorfii  qui  ait  des  stries  regulieres,  constantes,  d’une  epaisseur 
sensible  et  croissant  en  largeur  du  crochet  vers  les  hords.  La  T.  acuminata  est  presque  tou- 
jours  plissee,  et  les  stries  fines  qu’on  y observe  sont  tout-a-fait  superficielles  et  accidentelles. 

M.  de  Buch  a observe  que  les  pugnacees  avaient  toujours  les  plis  simples;  deux  especes  font 
exception  a cette  regie  : ce  sont  les  T.  borealis  et  Strajeskiana.  La  seeonde  seule  a ete 
trouvee  en  Russie.  L’ absence  de  plis  lateraux  fournit  un  bon  moyen  de  separer  les  T . acu- 

(t)  Ces  trois  derniferes  especes  paraissent  n’etre  que  des  varii-tL's  les  unes  des  autres,  et  M.  de  Koninck  les  a 
reunies  sous  le  nom  de  T.  planosulcata. 
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minata  et  cordiformis  des  sept  autres  especes  de  Terebratules  du  groupe  des  pugnacees  que 
I’on  rencontre  en  Russie. 

Les  Concinnees  sontpeu  nombreuses  dans  les  terrains  anciens  dela  Russie.  Les  T.  Wilson i 
et  V or  silo  fil  se  distinguent  par  leur  forme  globuleuse.  Les  T.  radialis  et  aprinis  sont,  au 
contraire,  assez  peu  epaisses  et  n’ont  de  sinus  sur  aucune  valve. 

Enfin,  les  Dichotomies  se  subdivisent  en  trois  sous-sections  fondees  snr  1’epaisseur  relative 
des  valves  ou  sur  la  forme  de  la  valve  ventrale.  Les  T . reticularis , aspera  et  arimaspus , com- 
posent  un  petit  groupe  naturel  aussi  bien  caracterise  par  l’epaisseur  de  la  valve  ventrale  que 
par  la  nature  de  ses  plis.  Le  deltidium,  quand  on  peut  le  voir,  est  presque  embrassant.  La 
T.  Alinensis  ne  se  distingue  des  precedentes  que  par  la  finesse  de  ses  plis,  qui  sont  de  veritables 
stries,  et  par  sa  valve  dorsale  plus  epaisse  que  la  valve  ventrale;  dans  la  T Duboisi  la  valve 
ventrale  est  plane  ou  peu  bombee;  dans  la  T.  sublepida  elle  est  excavee  dans  le  milieu,  et 
la  coquille  prend  la  forme  d’un  bateau.  Cette  derniere  espece,  qui  se  trouve  dans  le  nord  de 
I Oural  et  sur  ses  pentes  orientates,  est  tres  voisine  de  la  T.  lepida  de  l’Eifel. 
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GLASSIFICATION  DES  TEREBRATULES  TROUVEES  EN  RUSSIE. 


1.  Lisses.. 


A stries  con-| 
centriques  lamel- 
l leuses. 

I A.  La  plus  grande 
hauteur  est  au</ 
milieu  de  la  co- 

quille I Sans  stries  con- 1 

Icentriqueslamel- 
f leuses. 


[ B.Le  front  est  pres-/ 
que  aussi  haut  l 
que  le  milieu  j ' * " ‘ 
de  la  coquille.  \ 

/Strides. 


/.  concentrica , von  Buch 

2.  Roissyi,  Ldvcille. 

3.  pectinifera , Sow. 

4.  Helmersenii,  vonBuch 

5.  ambigua,  Sow. 

6.  cam  Aina,  von  Buch. 

7.  subcamehna.  Nob. 

8.  nuda,  von  Buch. 

9.  sacculus,  Mart. 

\10.  fusiformis,  Nob. 

111.  elongata,  Schlot. 

J42.  Pnschiana,  Nob. 

13.  Blodeana,  Nob. 

14.  canalis,  Sow. 


1 15.  rhomboidea,  Phill. 

I — (Espece  inddterminde.) 


A.  Pugnacdes.  - N pussees /Plis  simples. 


• . . . I 16 
Sanspbs  (77. 
latdraux..  j 18. 

19. 

20. 

■ 91 

Avecplis  log 

Jlatdraux.. 


II.  Plissdes 
ou  strides  7 
longitudi-\ 
nalement.  IB.  Concinnees. 


C.  Dichotomies. 


I Plis  dichotomes. 


i Globuleuses. 


tri-/ 
tnsj . 


A.  Ouverture tri- 
angulate sans 
deltidium 
III.  Anoma- lB.  Septum  dor- 
ies. ...  1 sal  se  divisant 
dans  sa  hau- 
teur en  deux 
cloisons  obliq* 


Plates  et  sans  j 

sinus } ' 

Valve  dorsalc  f 
moinsipaisseque]  . 
la  ventrale.  . . . ( 
Valve  dorsale  j 
plus  ipaisse.  • . f ’ 
Valve  ventrale  ( 
ligirement  creu-  j ■ 
\sie  dans  le  milieu.  ( 


I 


. MeyendorJH,  Nob. 
acuminata,  Mart. 
cordiformis,  Sow. 
pugnus,  Mart. 
pleurodon,  Phill. 
Livonica,  von  Buch. 
Huolina,  Nob. 
ventilabrurn  ? Phill. 
Gdnilziana,  Nob. 
pticalella,  Dalm. 
Strajeskiana,  Nob. 
Versilgfii,  Nob. 
Wilsoni,  Sow. 
radialis,  Phill. 
aprinis,  Nob. 
reticularis , Linn. 
aspera,  Schlot. 
arimaspus,  Eichw. 

Alinensis , Nob. 

sublepida,  Nob. 
Duboisi,  Nob. 


\ 31.  fissur acuta,  Nob. 
| 38.  nucella,  Dalm. 


1 39.  Schlotheimi,  \ on  Buch. 

1 40.  super stes,  Nob. 
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I.  TEREBRATULES  LISSES. 


1.  TEREBRATULA  CONCENTRIC  A. 
pl.  viii,  fig.  10,  a,  b,  et  fig.  11. 

Terebratula  concenlrica , Von  Buch,  1834,  Uber  terebr.,  p.  103;id.,  Mim.  de  la  Soc.  giol.  de  France,  vol.  iii, 
p.  214. 

— — Muvch. , 1840,  Bull,  de  la  Soc.  giol.  de  France,  vol.  xi,  p.  251,  pl.  2,  fig.  1. 

— — A.  Romer,  1843,  Verst,  des  Harzgcb.,\>.  20,  pl.  5,  fig-  22,23. 

Cette  espece,  tres  abondante  et  tres  repandue  en  Europe,  et  meme  en  Amerique,  est  assez 
inconstante  dans  sa  forme,  et  plusieurs  varietes  ont  deja  ete  signalees.  Nous  l’avons  rencontree 
en  Russie  sous  deux  formes  assez  distinct es.  La  premiere,  provenant  des  couches  devoniennes 
des  bords  du  Don,  est  transverse,  aussi  large  et  meme  plus  large  que  longue.  Le  sinus  n’est 
visible  que  vers  les  bords,  et  les  stries  d’accroissement  lamelleuses  sont  tres  espacees.  L’angle 
apicial  est  obtus,  et  les  aretes  cardinales  arrondies  sont  a peu  pres  egales  aux  aretes  laterales. 
Enfin,  sauf  ses  moindres  dimensions  (15  a 16  millim.),  elle  est  tout-a-fait  semblable  a la  va- 
riete A,  decrite  dans  le  Bulletin  de  la  Societe  geologigue,  et  nous  n’avons  pas  cru  devoir  la 
tigurer  de  nouveau.  La  seconde  (Pl.  VIII,  fig.  10)  est  oblongue;  Tangle  apicial  est  moindre 
qn’un  angle  droit ; les  aretes  cardinales  se  developpent  aux  depens  des  aretes  laterales , et 
donnent  a la  coquille  une  forme  sub-delto'ide.  Le  bourrelet,  sensible  a partir  de  la  derniere 
moilie  de  la  coquille,  est  divise  par  un  leger  sillon.  Les  stries  d’accroissement  sont  tres 
serrees , surtoul  vers  les  bords.  Cette  variete  allongee  se  distingue  de  celle  qui  est  designee 
dans  le  Bulletin  de  la  Societe  geologigue,  sous  lenomde  variete  C,  par  le  prolongement  de  son 
sinus  jusqu’au  crochet  pres  duquel  il  est,  ala  verite,peu  sensible.  Elle  semble  tenirle  milieu 
entrelaT1.  concenlrica  ctla  T.  undata Defr.  ( Dictionn . des  Sciences  naturelles,  vol.  liii,  p.  115.) 
Dans  cette  derniere  espece,  le  bourrelet  et  le  sinus  sont  aussi  prononces  que  dans  les  verilables 
Spirifer,  ee  qui  n’a  pas  lieu  dans  notre  Terebratule  de  Russie,  ou  le  bourrelet  se  perd  avant 
le  milieu  de  la  coquille.  La  T.  undata  est  en  outre  une  espece  tres  constante  sur  laquelle  ne 
s’effacent  jamais  les  caracteres  que  nous  venons  d’indiquer;  tandis  que  la  T.  concenlrica  est 
au  contraire  extremement  variable. 

Dimensions  (1). Variete  allongee  : longueur,  16  millimetres.  — Par  rapport  ala  longueur  : 
largeur,  0,90;  epaisseur,  0,62;  largeur  du  sinus,  0,45.  Angle  cardinal,  80°. 

Rapports  et  differences.  Si  la  variete  allongee  de  la  T.  concentrica  se  rapproche  de  la 


(1)  Aprfes  avoir  donnti  la  mesure  absolue  de  la  longueur,  nous  prenons  cette  meme  longueur  pour  unite,  et 
nous  lui  comparons  les  autres  parties  de  la  coquille. 


54  TERRAIN  PALfiOZOlQUE. 

T.  undcita,  la  variete  transverse  a la  plus  grande  analogic  avec  la  T.Roissyi,  dont  elle  se  dis- 
tingue toutefois  par  l’absence  de  ce  revetement  piliforme,  qui  fait  de  cette  derniere  une 
espece  lout-a-fait  a part.  En  efFet,  les  lames  d’accroissement  de  la  T.  concentrica  peuvent  etre 
assez  saillantesetexceder  la  coquille  d’un  ou  deux  millimetres,  mais  elles  ne  se  divisent  pas  en 
faisceaux  fibreux  ou  epineux.Nous  ne  vovons  pas,  d’ailleurs,  d autres  differences  entre  ces  deux 
espeees , soil;  a l’exterieur,  soit  a I'interieur;  car  dans  Tune  et  l’autre,  les  bras  spiraux  ont, 
par  rapport  a la  coquille,  la  meme  position  que  dans  les  Spirifer,  et  les  dents  de  la  valve  dorsale 
sont  soutenues  par  deux  lamelles  verticales  divergentes,  courtes  et  adherentes  au  fond  de  la 
valve.  M.  de  Koninck  signale  une  difference  fondee  sur  la  direction  de  l’orifice  de  l’ouver- 
ture,  oblique  a 1’axe  de  la  coquille  dans  la  T.  concentrica,  tandis  qu’elle  lui  serait  parallele  dans 
la  T.  Boissyi.  Nous  nous  somrnes  assures  que  la  position  des  bords  de  l’ouverture  varie  dans 
chacune  de  ces  deux  espeees , selon  le  degre  de  courbure  du  crochet. 

M.  deBuch,  en  etablissant  la  T.  concentrica  comme  une  nouvelle  espece,  l’a  placee  imme- 
diatement  apres  1 A try  pa  tumida  de  Dalmari,  aveclaquelle  il  dit  qu’elle  a beaueoup  de  rapports, 
bien  qu  il  signale  cependant  entre  les  deux  espeees  des  differences  importantes.  En  effet, 
l Atr . tumida  n a pas  d’ouverture  visible ; son  crochet  est  petit  et  tres  peu  saillant ; sa  forme 
generate  est  sub-triangulaire,  elargie  vers  le  front,  et  sa  surface  est  lisse. 

Gis.  et  toe.  La  variete  transverse  se  trouve  dans  les  calcaires  devoniens  du  Yolkof,  de 
Tchudovo,  et  aussi  dans  ceux  de  Zadonsk  sur  le  Don;  elle  v est  assez  rare,  et  n’atteint  pas 
d’aussi  grandes  dimensions  que  dans  l’Eifel ; elle  a 14  a 15  millimetres  de  longueur.  La  variete 
oblongue  vient  des  bords  de  la  Serebranka  dans  l’Oural. 

Cette  coquille  est  tres  universellement  repandue  dans  les  calcaires  devoniens  de  l’Europe 
occidentale ; on  la  trouve  dans  l’Eifel ; a Refrath  et  a Palfrath,  sur  le  Rbin ; a Yillmar,  sur  la 
Lahn;  a Chimay  et  a Cauvin,  en  Belgique ; a Ferques  etaNehou,  en  France;  a Newton-Bushel 
et  a Torquay,  en  Angleterre;  a Grund  dans  le  Harz;  et  enfin  dans  les  monts  Cabrales,  en 
Espagne,  ainsi  qu’a  Ferrones  et  a Pelapaya,  Asturies,  d’ou  elle  a ete  rapportee  par  M.  Paillette, 
mend  ire  de  la  Societe  geologique  de  France.  Elle  exisle  aussi  en  Pensylvanie,  Amerique. 

Appcndice.  Jusqu’ici  la  T.  concentrica , consideree  comme  espece  distincte  de  la  T.  Boissyi, 
ne  semblait  pas,  dans  la  duree  de  son  existence,  avoir  depasse  les  limiles  des  couches  supe- 
rieures  du  systeme  devonien ; aussi  avons-nous  hesite  long-temps  a y rapporter  une  Terebratule 
que  nous  avons  trouvee  dans  les  marnes  du  systeme  permien  de  Nikefur,  district  de 
Bielebei,  gouvernement  d’Orenbourg;  mais  apres  en  avoir  fait  un  examen  attentif,  il  nous 
a semble  difficile  de  Ten  distinguer.  Elle  appartient  a la  premiere  variete,  celle  ou  la  largeui- 
depasse  la  longueur.  La  coquille  est  sub-triangulaire,  et  sa  grande  largeur  se  trouve  un  peu 
au  dela  de  la  moil  ie  de  sa  longueur.  Les  aretes  cardinales  sont  a peu  pres  egales  aux  aretes 
laterales.  L’angle  cardinal  est  de  100  a 105°.  La  surface  est  couverte  de  stries  concentriques 
legerement  ecailleuses.  Le  sinus  de  la  valve  dorsale  se  prolonge  jusqu’aux  deux  tiers  de  la 
coquille , et  sur  le  milieu  du  bourrelet  on  voil  la  trace  d’un  sillon  analogue  a celui  que  nous 
avons  signale  dans  la  variete  oblongue  des  bords  de  la  Serebrianka.  Bien  que  les  echantillons 
que  nous  avons  rapportes  de  Nikefur  ne  soient  pas  tres  complets,  nous  avons  cru  devoir  en 
donner  une  figure  (Pi.  VIII,  fig.  11),  a cause  de  l’interet  qu’excite  la  presence  de  cette  espece 
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(Ians  un  depot  aussi  recent  que  le  zechstein.  Cette  decouverte,  jointe  a celle  que  nous  avons 
aile  des  T.  Roissyi  et  pectinifera  dans  les  calcaires  permiens  de  Kirilof  et  des  environs  d’ Ar- 
zamas, prom  e que  les  Terebratules  a stries  d’accroissement  lamelliformes  se  sont  perpetuees 
(epuis  le  systeme  devonien,  ou  elles  abondent,  jusqu’au  systeme  permien  inclusivement. 

Dimensions.  Longueur,  19  millimetres.  — Par  rapport  a la  longueur:  largeur,  1,15; 
epaisseur,  0,52 . 

Explication  des  figures.  Pi..  VIII,  fig.  10,  a.  Variete  oblongue,  voisinedela  T.  undata  Defr. 
Individu  de  grandeur  naturelle  pose  sur  la  valve  dorsale.  L’ouverture  n’est  pas  aussi  com- 
pletement  separee  de  la  valve  ventrale  que  le  dessin  seinble  l’indiquer,  et  ce  qui  parait  la 

i mei  par  en  bas  n’est  peut-etre  qu’un  peu  de  calcaire  que  nous  n’avons  pu  enlever.  C’est  le 
seul  echantillon  que  nous  possedions. 

Fig-  10,  b.  La  meme  vue  du  cote  du  front. 

Iig.  11.  Variete  ronde  ou  transverse  du  systeme  permien,  valve  dorsale. 


2.  TEREBRATULA  ROISSYI. 

PL.  IX,  FIG.  2,  a,  b. 

Spirifer  Roissyi,  L6veill6,  1835,  Mini.  Soc.  gtol.  de  France,  vol.  ii,  p.  39,  pi.  2,  fig.  18,  19,  20. 
lerebratula  — de  Vein.,  18/tO,  Bull.  Soc.  giol.  de  France,  vol.  xi,  p.  259,  pi.  3,  fig.  1,  b,  c,  d (exclusis  a,  e). 

hypa  depressa,  Maccoy,  1842,  Notice  on  thefoss.  of  mount,  lim.  Ireland,  p.  17  (non  Ter.  id.  Sow.). 
Terebralula  Roissyi,  de  Kon.,  1843,  Descr.  des  foss.  de  Belg.,  p.  300,  pi.  20,  fig.  1 ; pi.  21,  fig.  1,  a,  b,  c. 
d,  g,  h (exclusis  e,f,  i). 

Coquille  transverse,  sub-elliptique,  assez  deprimee.  Valve  dorsale  un  peu  moins  epaisse  que 
la  valve  ventrale;  crochet  petit,  recourbe  et  appuye  sur  l’autre  valve,  sans  area  ni  deltidium; 
ouverture  apiciale  tres  petite  et  moins  prononcee  que  dans  la  T.  Roissyi  de  Belgique.  Le  bord 
cardinal  est.  arrondi ; les  aretes  cardinales  se  joignent  par  unecourbe  reguliere  aux  aretes  late- 
rales,  qui  sont  demi-circulaires ; le  sillon  dorsal,  si  caracteristique  des  Spirifer,  n’existe  pas 
ici;  seulement  vers  le  front  un  sinus  largement  cvase  releve  assez  brusquement  le  bord  de 
la  valve  ventrale.  Les  bras  spiraux , presque  toujours  conserves,  sont  places  horizontalement 
et  opposes  l’un  a l’autre,  comme  dans  les  Spirifer ; ils  se  contournent  quinze  a seize  fois 
sur  eux-memes. 

Le  caractere  principal  de  cette  espece  consiste  dans  une  sorte  de  revetement  epineux  ou' 
piliforme,  sur  lequel  1’un  de  nous  a le  premier  appele  l’attention  des  naturalistes  dans  le 
Bulletin  de  La  Societe  geologitjuc  de  France.  Ce  revetement  se  compose  d’un  nombre  infini 
depines  tres  deliees,  rondes,  couchees  a plat  sur  la  surface,  et  implantees  symetriquement 
sur  des  anneaux  d’accroissement  minces  etserresles  uns  contreles  autres;  par  leur  lommeur 
et  leur  grand  nombre,  ces  epines  forment  comme  une  sorte  de  chevelure  autour  de  la  coquille,  et 
•a  font  assez  facilement  distinguer  d’une  espece  voisine  que  l’un  de  nous  avait  dans  l’origine 
confondue  avec  elle,  et  dans  laquelle  le  revetement  est  lamelliforme  : nous  voulons  parler  de 
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ia  T.  planosulcata  (1).  En  efFet,  dans  cette  derniere  espece,  les  anneaux  d’accroissement  ont 
bien  aussi  un  ileveloppement  tout-a-fait  insolite  et  enveloppent  la  coquille  d’une  sorte  d’ au- 
reole, mais  ils  sont  lamelleux  et  ne  se  terminent  point  par  des  epines. 

Dimensions.  Longueur,  24  millimetres. — Par  rapport  a la  longueur  : largeur,  1,25 ; epais- 
seur,  0,55.  Angle  cardinal,  120°  environ. 

Rapports  et  differences.  La  coquille  que  nous  representons  ici  a tant  de  ressemblance  avec  la 
T . Roissyi  par  la  nature  de  son  reveteiuent  et  la  forme  de  son  sinus,  que  nous  n’avons  pas 
cru  devoir  Ten  separer;  cependant,  a certains  egards,  elle  en  differe  assez  notablement , 
et  ces  differences  doivent  d’aulant  moins  etre  negligees,  quelle  appartient  a un  terrain 
moins  ancien  que  celui  qui,  dans  l’Europe  occidenlale,  renferme  la  veritable  T.  Roissyi. 
Les  modifications  que  cette  espece  a subies  en  passant  du  systeme  carbonifere  dans  le  sys- 
teme  permien,  consistent  en  ce  que  sa  forme  est  plus  transverse,  sa  valve  dorsale  moins 
a-ibbeuse,  son  crochet  moins  renfle  et  moins  saillant,  et  l’ouverture  dont  il  est  perce  plus 
etroite.  La  Terebratule  que  M.  Maccoy  a nominee  Airy  pa  depressa , dans  la  notice  publiee  par 
M.  Griffith  sur  les  fossiles  du  mountain  limestone  d’lrlande,  est  evidemment  la  meme  que  la 
T.  Roissyi.  Nous  en  avons  vu  la  figure  dans  une  serie  de  planches  encore  inedites,  et  dont 
les  epreuves  nous  ont  ete  communiquees. 

Gis.  et  loc.  Notre  echantillon  provient  des  calcaires  de  Kirilof,  ou  il  a ete  recueilli  par 
MM.  de  Meyendorl  et  Blasius.  Ces  calcaires  nous  paraissent  devoir  se  rapporter  a la  partie 
inferieure  du  systeme  permien  (2).  Il  est  d’autant  plus  int.eressant  d’y  I rouver  la  T . Roissyi,  que 
cette  espece  est  inconnue  enttussiedans  les  depots  carboniferes  sous-jacents,  bien  qu’ailleurs  ce 
soit  la  son  veritable  gisemcnt. 

M.  deKoniuck,  reunissant  la  T.  prisca  Fischer  ( Oryct . du  gouvcrnement  de  Moscou,  pi.  46, 
fig.  4)  a la  T.  Roissyi,  cite  cette  derniere  espece  a Miatchkova,  et  pres  de  la  riviere  Yaousa, 
dans  le  calcaire  carbonifere.  La  figure  publiee  par  M.  Fischer  est  reellement  trop  defec- 
tueuse  pour  qu’on  puisse  avoir  pleine  confiance  dans  ce  rapprochement,  et  nous  sommes 
d’autant  plus  fondes  a en  douter,  que  nous  n’avons  pas  decouvert  a Miatchkova  le  plus  petit 
fragment  de  la  T.  Roissyi. 

Appcndice.  Nous  avons  trouve  dans  les  calcaires  inferieurs  du  systeme  permien,  a 16  verstes 
au  sud-ouest  d’ Arzamas,  sur  les  bords  de  la  riviere  Tioscha,  une  Terebratule  d’une  forme  un 


(1)  Spirifera  planosulcata,  Phill.,  Geol.  of  Yorksh.,  pi.  10,  fig.  15.  — Alrypa  id.,  J.  Sow.,  I8Z1O,  Min. 
Conch.,  vol.  vu,  pi.  617,  fig.  2.—  Ter  ebr  alula  id.,  de  Kon.,  1843,  Descr.  desfoss  de  Belg.,  p.  301. 

(2)  Bien  que  nous  n’ayons  pu  visiter  les  environs  de  Kirilof  et  de  lSiel-Ozero,  si  bien  ddcrits  par  un  de  nos 
compagnons  de  voyage,  M.  Blasius  ( Keise  in  Russland,  1844,  1"  vol.,  p.  128),  nous  osons  dilKrer  avec  lui 
d’opinion  quant  a l’Age  des  calcaires  de  cette  con  tree.  L’abondance  de  sources  sulfureuses,  comme  a Sergiesk, 
non  loin  de  Samara,  la  presence  parmi  les  fossiles  de  cette  locality  de  nombreux  eclianlillons  du  Produclus 
horrescens,  identiques  a ceux  que  nous  avons  trouves  prfes  de  l’embouchure  de  la  Vaga,  nous  engagent  a consi- 
d^rer  les  calcaires  de  Kirilof  comme  le  prolongement  de  ceux  d’Ustvaga,  qui  forment,  selon  nous,  avec  les  gypses 
la  base  du  sysli'me  permien  dans  cette  partie  de  la  Russie.  Voici  le  nom  des  autres  especes  que  nous  possAlons  de 
Kirilof:  Terebralula  Roissyi,  T.  peclinifera,  T.  super sles,  Spirifer  Blasii,  S.  cnrvirostris  et  Antophyllum? 
incrustans. 
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]>eu  moms  transverse,  plus  arrondie  que  celle  de  Kirilof,  mais  toujours  peu  gibbeuse  et  a 
crochet  peu  saillant ; les  restes  d’une  petite  partie  de  son  revetement  epineux  nous  engagent 
a la  reunir  aussi  a la  T.  Roissyi. 

Explication  des  figures.  Pl.  IX,  fig.  2,  a.  Individu  adulte  provenant  des  environs  de  Kirilof, 
' n du  cote  de  la  valve  dorsale. 

Fig.  2,  b.  Le  meme,  vu  de  profil. 


3.  TEREBRATULA  PECTINIFERA. 
i>L.  viii,  fig.  12,  a,  b. 


Mrypa  pectinifera,  .1.  Sow.,  18/i0,  Min.  conch.,  vol.vn,  p.  14,  pl.  616. 


Nous  rapportons  a cette  espece  une  petite  coquille  trouvee  avec  la  precedente  par  MM.  de 
Meyendort  ct  Blasius,  dans  les  calcaires  permiens  des  environs  de  Kirilof;  elle  est  moins 
liansverse,  plus  globuleuse  et  montre  vei’S  les  bords  les  traces  du  revetement  epineux  qui 
caracterise  particulierement  la  T . Roissyi.  Les  lamelles  d’aceroissement  n’v  sont  pas  conti- 
nues, enlieres,  mais  elles  se  divisent  des  leur  origine  en  un  nombre  infini  d’epines  ou  d’ap- 
pendices  piliformes,  dont  la  racine  se  voit  encore  sur  notre  echanlillon  : c’est  ce  qui  nous 
engage  a rapproclier  cette  espece  de  la  1 . Roissyi  plulol  (jue  de  la  7 . planosulcata,  coimne 
a I ait  M.  de  Koninck.  Les  deux  echantillons  que  nous  en  possedons  de  llussie  sont  petits  et 
inontrent  entre  eux  quelques  legeres  differences.  Ainsi,  dans  Tun,  Touverture  placee  a la 
pointe  du  crochet  est  I res  large  (Pl.  VIII,  fig.  12,  a);  dans  l’aulre,  elle  est  excessivement  petite : 
dans  le  premier,  les  valves  sont  egalement  epaisses;  dans  le  second,  la  valve  dorsale  est  plus 
deprimee;  ils  ont  lous  deux  le  crochet  assez  epais  comme  la  T.  Roissyi  de  Belgique. 

Dimensions.  Longueur,  14  1/2  millimetres. — Par  rapport  a la  longueur  : largeur,  1,00; 
epaisseur,  0,65.  Angle  cardinal,  90°. 

Rapports  et  differences.  La  T.  pectinifera  ne  differe  de  la  T.  Roissyi  que  par  Tabsence  entiere 
de  sinus  sur  Tune  et  T autre  valve,  et  par  Thorizontalite  de  ses  bords  eompris  dans  uri  meme 
plan.  11  est  assez  probable  qu’elle  n’en  est  qu’une  variete,  et  que  Ton  trouvera  des  echan- 
tillons qui  heron  l ces  deux  especes  ensemble,  mais  elle  n’en  meritera  pas  moins  de  former 
une  variete  remarquable  par  sa  predominance  a une  epoque  plutol  qua  une  autre.  En  effet, 
en  Russie  comme  en  Angleterre,  la  7 . pectinifera  est  propre  au  systeme  permien,  et  si  elle 
existe  en  Belgique  dans  le  systeme  carbonifere,  elle  y est  du  moins  excessivement  rare. 
M.  J.  Sowerby  a donne  d’excellentes  figures  de  cette  espece,  et  a exprime  la  inaniere  dont 
s’attachent  au  test  les  appendices  piliformes  isoleset  separes  les  uns  des  autres. 

Gis.  et  loc.  Calcaire  marneux  des  assises  mferieures  du  systeme  permien  des  environs  de 
Kirilof;  de  Tioplova,  a l'O.  d’ Arzamas;  on  la  trouve  aussi  dans  le  district  de  Bielebei. 

Explication  des  figures.  Pl.  VIII,  fig.  12,  a.  Individu  adulte,  vu  du  cote  de  la  valve  ventrale. 

Fig.  12,  b.  Le  meme  vu  du  cote  du  front. 
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4.  TEREBRATULA  HELMERSENII. 
pl.  ix,  fig.  3,  a,  b,  c,  d,  e,  f. 

* 

Terebratula  Helmcrsenii,  von  Bucli,  1840,  Beil,  zur  gcb.  Russl.,  p.  59. 

Petite  coquille  tres  transverse,  bien  reconnaissable  par  son  bourrelet  que  divise  un  sillon 
longitudinal,  et  qu’accompagne  de  chaque  cote  une  large  depression  laterale,  puis  par  1 ouver- 
ture  roude  et  denuee  de  deltidium  du  crochet  dorsal,  et,  enfin,  par  la  forme  de  ses  stries  ecail- 
leuses,  transverses  et  concentriques,  qui,  vers  les  angles  Iateraux,  sont  sinueuses  et  se  replient 
en  arriere  sur  le  bord  cardinal.  La  valve  dorsaleest  plusgibbeuse  que  la  valve  opposee;  elle 
est  corame  cambree  dans  le  sens  de  la  largeur,  et  ses  deux  extremites  se  relevent  du  cote  de 
la  valve  ventrale.  Lc  sinus  se  continue  jusqu’a  1'extremite  du  crochet ; il  est  profoud  et  limfte 
par  deux  cotes  arrondies  et  saillantes  qui  se  joignent  au  sommet  sous  un  angle  de  36  a 40° 
ce  qu’il  faut  remarquer,  c’est  que  l’ecartement  de  ees  cotes  reste  toujours  a pen  pres  le  meme 
dans  les  diverses  varietes,  et  que  la  largeur  du  sinus  n’est  pas  en  rapport  avec  le  plus  ou 
moins  de  largeur  de  la  coquille. 

Il  faut  distinguer  dans  cette  espece  deux  varietes  : la  variete  A,  tres  transverse,  est  deux 
fois  plus  large  que  longue  (fig.  3,  f).  L’angle  des  aretes  cardinales  de  la  valve  dorsale  est 
d’environ  120°.  Celui  des  aretes  cardinales  de  la  valve  ventrale  de  160°.  Les  aretes  laterales, 
tres  convergentes  l’une  vers  l’aulre,  sont  egales  en  longueur  aux  aretes  cardinales;  le  front 
est  tres  etroit. 

La  variete  B est  beaucoup  moins  transverse  (fig.  3,  a,  b,  c,  d,  e);  sa  longueur  est  egale  aux 
trois  quarts  de  la  largeur.  L’angle  cardinal  de  la  valve  dorsale,  au  lieu  d etre  obtus,  est  a 
peu  pres  egal  a un  angle  droit.  Le  contour  general  est  sub-pentagone. 

Dimensions.  Variete  B.  Longueur,  12  millimetres.  — Par  rapport  a la  longueur  : lar- 
geur, 1,33;  epaisseur,  0,68;  largeur  du  sinus,  0,42. 

Rapports  et  differences.  Cette  espece  qui  appartient  au  groupe  des  concentricce  est  remar- 
quable  par  sa  forme  transverse.  M.  Paillette  a decouvert  cependant  dans  les  couches  devo- 
niennes  des  Asturies  une  espece  tres  voisine  qui  est  encore  plus  ailee,  et  que  Ton  pourrait 
prendre  facileinentau  premier  abord  pour  un  Spirifer.  On  trouve  aNehou,  en  Normandie,  une 
espece  assez  analogue  a la  T.  Helmcrsenii.,  mais  qui  s’en  eloigne  par  la  presence  de  cotes  late- 
rales sensiblement  detachees  du  bord  cardinal,  en  sorte  que  la  surface  de  chaque  valve  est 
divisee  par  quatre  cotes  saillantes.  Le  sillon  qui  divise  le  bourrelet  de  l’espece  de  Nehou  est  plus 
large,  plus  profond,  et  pourrait  etre  eonfondu  avec  le  sinus.  Les  lames  d accroissement  sont 
egalement  lamelleuses.  Cette  seconde  espece  devonienne  se  rencontre  aussi  dans  les  Asturies. 

Gis.  et  loc.  C’est  a M.  Helmersen  qu’est  due  la  decouverte  de  cette  jolie  petite  coquille; 
elle  provient  des  calcaires  ferrugineux  devoniens  des  bords  du  lac  Ilmen,  pres  des  \ illages  de 
Retljo  et  Buregi.  Une  variete  tres  petite  a ete  trouvee  par  1 un  de  nous  dans  les  couches 
devoniennes  des  environs  de  Voroneje  (fig.  3,  e).  Sauf  la  taille,  elle  ne  differe  des  autres  qu’en 
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ce  que  le  sillon  qui  divise  le  bourrelet  est  plus  profond,  et  detruit  en  partie  le  relevement  de  la 
valve  ventrale  au  front,  en  sorte  que  la  commissure  est  presque  horizontale,  et  que  la  coquille 
pourrait  au  premier  coup  d’ceil  etre  rangee  parmi  les  Cine  tee.  La  decouverte  de  la  T.  Hel- 
mersenii  dans  les  calcaires  de  Voroneje  n’est  pas  sans  interet  pour  fixer  definitivement  les 
rapports  de  contemporaneite  qui  existent  entre  les  couches  devoniennes  du  centre  de  la  Russie 
et  celles  du  nord. 

Explication  des  figures.  Pl.  IX,  fig.  3,  a.  Individu  adulte  de  la  variete  B,  vu  du  cote  de  la 
valve  ventrale. 

Fig.  3,  b.  Le  meme  vu  du  cote  oppose. 

Fig.  3,  c.  Le  meme  vu  de  prolil. 

Fig.  3,  d.  Le  meme  vu  du  cote  du  front. 

Fig.  3,  e.  Petite  variete  provenant  de  Voroneje. 

Fig.  3,  f.  Variete  A vue  du  cote  de  la  valve  dorsale. 


5.  TEREBRATULA  AMBIGUA, 
pl.  ix,  fig.  12,  a,  b,  c. 

Spirifer  ambiguus , Sow.,  1823,  Min.  conch.,  vol.  iv,  p.  105,  pl.  376. 

Terebratula  ambigua,  Fleming,  1828,  British  anim.,  p.  371. 

— — Desh.,  1836,  2'  Mil.  de  Lam.,  vol.  vii,  p.  375. 

— — Phill.,  1836,  Geol.  of  Yorks.,  vol.  n,  p.  221,  pl.  11,  fig.  21. 

Spirifera  globularis?  id- , ibid.,  p.  220,  pl.  10,  fig.  22. 

Terebratula  ambigua , Eichw.,  18/tO,  Thier  Novog.  gouv.,  p.  14. 

— — de  Koninck,  1843,  Descr.  desfoss.  de  Belg.,  p.  296,  pl.  20,  fig.  2. 

Atrypa  sublobata?  Portlock,  1843,  Geol.  of  Londond.,  p.  567,  pl.  38,  fig.  2,  g. 

Coquille  fortement  trilobee,  a contours  sub-pentagones,  un  peu  plus  large  que  longue;  valve 
ventrale  presque  aussi  epaisse  que  la  valve  dorsale. 

Le  bourrelet,  dont  l’origine  se  trouve  assez  pres  du  natis,  est  saillant  et  legerement  aplati 
a son  sommet;  il  est  limite  par  deux  sillons  profonds.  Le  sinus  qui  lui  correspond  sur  la  valve 
dorsale  a les  bords  evases,  et  se  termine  au  fond  par  une  goulliere  etroite,  d’un  millimetre  de 
largeur  environ,  qui,  depuis  le  crochet  jusqu’au  front,  augmente  peu  de  diametre ; les  cotes 
de  la  valve  dorsale  sont  convexes,  arrorulis ; leur  surface  est  unie,  et  ne  presente  que  pres 
du  front  des  saillies  correspondanles  aux  sillons  lateraux  qui  limitent  le  bourrelet  de  l’autre 
valve.  L’arete  frontale  est  tres  sinueuse,  les  deux  sillons  dont  nous  venous  de  parler  v sont 
assez  fortement  exprimes.  La  valve  ventrale,  par  suite  du  relevement  de  la  languette  du 
sinus,  est  peu  versante  vers  le  front.  L’angle  cardinal  est  de  100°  environ.  Le  crochet,  quoique 
degrade,  presente  des  traces  de  fouverture  obronde  par  laquelle  son  extremite  est  souvent 
tronquee  dans  cette  espece.  Les  dents  de  la  valve  dorsale  sont  soutenues  par  deux  lamelles 
courtes,  arrondies  et  legerement  convergentes.  La  T.  ambigua  possede  ordinairement  des 
bras  spiraux,  places  horizontalement  et  opposes  base  a base.  Ce  caractere,  dont  l’importance 
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a ete  exageree,  et  qui  est  commun  a an  assez  grand  nombre  de  Terebratules,  a porte  plu- 
sieurs  auteurs  a placer  cette  espece  parmi  les  Spin fer , et  a fourni  a M.  Desliaves  un  des 
arguments  sur  lesquels  il  s’est  appuve  pour  combattre  l’etablissement  de  ce  dernier  genre. 

Dimensions.  Longueur,  17  millimetres.  — - Par  rapport  a la  longueur  : largeur,  1,05 
a 1,10;  epaisseur,  0,53  a 0,55;  longueur  de  la  languette  du  sinus,  0,28;  largeur  de  la 
meme,  0,45. 

Rapports  et  differences.  La  7’.  ambigua  de  Russie  est  un  peu  moins  epaisse  que  celle  de  nos 
contrees,  la trilobation  vest  pins  forlement  accusee,  et  le  front  est  plus  releve;  l’espece  de 
canal  qui  regne  an  fond  du  sinus  a aussi  son  importance,  et  il  ne  serait  pas  impossible  que 
ces  differences  observees  sur  des  ecbantillons  plus  complets,  necessitassent  plus  tard  1 eta- 
blissement  d’une  espece  nouvelle. 

M.  Portlock  a figure  sous  le  nom  d’Atrypa  sublobata  une  Terebratule  tres  inconstanle  dans 
sa  forme,  et  dont  une  des  varietes,  representee  sous  la  lettre  g,  parait  etre  identique  avcc  la 
T.  ambigua  de  Russie. 

Les  nombreux  ecbantillons  que  nous  possedons  du  Spirifer  globularis  nous  ont  oflert 
beaucoup  d’analogie  avec  la  T.  ambigua  ; cependant  la  petitesse  de  I’ouverture  apiciale,  dont 
f existence  devient  quelquefois  donteuse  dans  le  S.  globularis,  laisse  encore  quelque  incer- 
titude sur  l’identite  de  ces  deux  especes,  que  M.  de  Koninck  propose  de  reunit'.  L ’ Atrypa  Hn- 
guifera  (Sow.  in  Sil.  syst.  Murcli.)  ne  se  distingue  par  aucun  bon  caractere  du  S.  globularis. 

Gis.  ct  loc.  Lc  moule  que  nous  avons  represente  provient  des  calcaires  magnesiens  de 
Peredki,  sur  la  Bvstriza  (Valdai),  qui  forment  les  assises  inferieures  des  depots  carboniferes,  et 
dans  lesquels  nous  avons  trouve  un  assez  grand  nombre  de  fossiles  tous  a l’ctat  de  monies. 
La  T.  ambigua,  en  Angleterre  comine  en  Belgique,  appartient  aussi  an  systeme  carbonifere. 
L ’A.  sublobata,  dans  le  comte  de  Londonderry,  est  tres  abondante  dans  des  couches  qui 
separent  le  vieux  gres  rouge  du  systeme  carbonifere. 

Explication  des  figures.  Pl.  IX,  fig.  12,  a.  Moule  interienr  vu  du  cote  de  la  valve  dorsale. 

Fig.  12,  b.  Le  meme  vu  du  cote  du  front. 

Fig.  12,  c.  Le  meme  vu  du  cote  de  la  valve  ventrale. 


6.  TEREBRATULA  C AMELIN  A. 

PL.  IX,  FIG.  5. 

Terebratula  camelina,  von  Buch.,  1840,  Iteitr.  zur  geb.  Russtand,  p.  115,  pl.  3,  fig.  12, 13,  14. 

On  trouve  dans  toute  la  ebaine  de  l’Oural,  et  principalement  dans  le  nord,  une  serie  de 
Terebratules  lisses  de  forme  variable,  mais  conservant  cependant  un  certain  air  de  famille  , 
et  pouvant  composer  un  petit  groupe  qui  aurait  pour  type  la  7 erebratula  camelina.  routes 
ces  Terebratules  sont  remarquables  par  la  petitesse  du  crochet  de  la  valve  dorsale,  en  ap- 
parence  non  perfore  a son  extremite,  el  par  la  forme  de  leur  sinus  qui,  ainsi  que  M.  de 
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Ouch  l’a  fort  bien  (lit , est  moins  un  enfoncement  qu’une  courbure  de  toute  la  valve  dorsale 
qui  presse  et  repousse  le  bord  anterieur,  ou  le  front  de  la  valve  ventrale.  Nous  sommes  portes 
a croire  que,  lorsqu’un  grand  nombre  de  ces  Terebratules  aura  ele  reuni  dans  les  collec- 
tions, des  formes  intcrmediaires  elabliront  des  passages  entre  les  trois  especes  que  nous 
distinguons  aujourd’hui ; mais  dans  1’etat  actuel  de  nos  connaissances,  les  dissemblances  nous 
paraissent  trop  grandes  pour  que  nous  considerions  toutes  ces  coquilles  comme  des  varietes 
d’une  seule  et  raeme  espece.  M.  de  Buch  a etabli  deux  especes  differentes  sous  le  nom  de 
T.  camclina  et  T.  tiuda  : nous  ajouterons  a la  suite  de  la  premiere,  une  troisicme  espece  que 
nous  nommerons  T.  subcamdina,  pour  rappeler  ses  affinites  naturelles. 

La  T.  camelina , que  nous  placons  a la  tele  de  ces  trois  especes,  comme  le  type  auquel  elles 
se  rapportent,  est  une  coquille  lisse  et  allongee;  Tangle  cardinal  est  d environ  120°;  les 
aretes  eardinales  non  cxcavees  sont  ordinairement  plus  courtes  de  moitie  que  les  aretes 
laterales,  auxquelles  elles  se  joignent  par  une  courbe  continue. 

Les  deux  valves  sont  prcsqiie  egaleinent  gibbeuses,  surtout  vers  les  crochets  qui  sont 
petils,  serres,  peu  ineganx,  et  qui  cachent  entierement  l’ouverture,  comme  cela  a lieu  dans 
le  genre  Alrypa  de  Dalman. 

Ouand  la  coquille  est  posee  sur  la  valve  dorsale,  la  valve  ventrale  atteint  sa  plus  grande 
hauteur  un  peu  avant  le  milieu;  la  ligne  qui  mesure  la  plus  grande  largeur  passe  aussi  par 
ce  meme  point;  les  aretes  laterales  sont  arrondies  suivant  des  arcs  qui  se  font  face,  et  dont  les 
cordes  sont  peu  divergentes  : enlin,  le  contour  frontal,  vu  d’en  haul,  forme  une  legere  saillie 
au-dela  de  la  courbe  des  aretes  laterales.  Le  sinus  qui  n’existe  pas  dans  le  jeune  age  se  montre 
a mesure  que  la  coquille  s'accroit,  sans  former  jamais  de  depression  mediane  sur  la  valve 
dorsale. 

Dimensions.  Longueur,  27  a 37  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,86; 
epaisseur,  0,75  a 0,80;  largeur  du  sinus,  0,47.  Les  jeunes  iudividus  sont  moins  gibbeux. 

Rapports  ct  differences.  M.  de  Bucb  a mis  avee  raisou  la  T.  camclina  dans  le  voisinage  de 
I ’ A try  pa  prunum  Dalin.,  et  a indique  ce  qui  1 en  distingue;  il  la  compare  aussi  au  Spirt  fer 
obtains,  dont  elle  nous  parait  extremement  eloignee.  Le  S . obtains,  avec  sa  ebarniere  rectiligne, 
ses  crochets  distants  el  separes  par  une  fente  triangnlaire,  possede  tous  les  caracteres  des 
vrais  Spirifer. 

Gis.  et  lor.  Cette  espece  est  particuliere  au  nord  de  TOural;  elle  se  trouve  aux  environs 
de  Bogoslofsk,  et  en  plus  grande  abondance  encore  au  pres  de  Petropawlosk,  60  verstes  plus 
au  nord  : elle  y est  associee  aux  Favositcs  Gotldandica,  Stromatopora  polymorpha,  Penta- 
merus  Voguticns,  T.  prisca,  T.  arimaspus,  etc.,  et  appartient  done  a peu  pres  a 1 etage  silu- 
rien  supericur,  etage  auquel  se  rapportent,  dans  les  lieux  que  nous  avons  visites,  les  couches 
fossil ifci'es  les  plus  anciennes  de  1 Oural. 

Explication  des  figures.  Pl.  IX,  fig.  5.  Jeune  individu  de  la  T.  camclina,  vu  de  prolil  et 
n’ avail t pas  encore  de  sinus  sensible.  Nous  ne  donnons  cetle  figure  que  pour  aider  a com- 
parer les  jeunes  de  cette  espece  avec  ceux  de  l’espece  suivante.  Voir  pour  Tetat  adulte  les 
bonnes  figures  donnees  par  M.  de  Bucli. 
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7.  TEREBRATULA  SUBC  AMELIN  A. 
pl.  ix,  fig.  4,  a,  b,  c. 

Coquille  arrondie,  globuleuse,  renflee  pres  des  crochets,  aussi  large  que  longue.  La 
valve  ventrale,  dont  la  largeur  depasse  la  longueur,  s’eleve  fortement  a partir  du  natis, 
et  atteint  sa  plus  grande  hauteur  au  tiers  de  sa  longueur ; de  la  elle  descend  rapidement 
vers  les  cotes.  La  valve  dorsale  est  au  moins  aussi  epaisse , et  quelquefois  plus  epaisse  que  la 
valve  ventrale;  elle  est  assez  regulierement  voutee,  et  la  courbe  de  sa  surface,  depuis  le  cro- 
chet jusqu’a  l’extremite  du  sinus,  est  plus  que  demi-circulaire.  Le  crochet  se  termine  par  une 
pointe  arrondie  et  non  perloree  en  apparence.  L’ angle  cardinal  est  obtus,  d'environ  120°;  les 
aretes  cardinales,  tres  courtes  et  situees  dans  un  plan  horizontal,  egalent  tout  au  plus  la 
moitie  des  aretes  laterales,  qui  s’arrondissent  fortement  a leurs  deux  extremites.  La  plus  grande 
largeur  de  la  coquille  est  vers  le  milieu  de  la  longueur.  Quand  elle  est  posee  sur  la  valve  dor- 
sale,  le  contour  frontal  vu  d’en  haut  parait  etre  une  continuation  de  la  courbe  des  aretes 
laterales. 

Le  sinus,  de  meme  que  dans  l’espece  precedente,  n’est  pas  creuse  dans  la  valve  dorsale, 
et  n’est  marque  que  par  le  relevement  de  son  extremite.  11  est  tres  large,  et  forme  une  lan- 
guette  dont  la  longueur  est  egale  a la  moitie  de  sa  largeur. 

Dimensions.  Longueur,  30  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,95  a 1 ,00 ; 
epaisseur,  0,70;  largeur  du  sinus  a sa  base,  0,63.  Les  jeunes  individus  conservent  les  memes 
proportions. 

Rapports  et  differences.  Distinete  de  la  T.  camelina  par  sa  forme  orbiculaire,  elle  ne  Test 
pas  moins  par  la  largeur  et  la  Constance  de  son  sinus. 

C’est  surtout  en  comparant  ces  deux  especes  dans  le  jeune  age,  que  nous  avons  pu  nous 
assurer  qu’clles  sont  reellement  distinctes.  Les  jeunes  individus  de  la  T.  camelina  sont 
tres  allonges,  plats,  1’ epaisseur  n’etant  environ  que  la  moitie  de  la  longueur.  Le  sinus  au  front 
est  presque  nul  (Pl.  IX,  fig.  5).  Au  contraire,  les  jeunes  de  la  T.  subcamelina  conservent 
toujours  la  meme  epaisseur,  la  meme  forme  orbiculaire,  et  le  meme  relevement  du  sinus  au 
front. 

Localit.es.  Cette  espece  a ete  decouverte  par  le  colonel  Protosof  et  par  le  capitaine  Strajeski, 
dans  leur  expedition  du  nord  de  l’Oural.  Elle  est  tres  abendante  dans  les  couches  calcaires  que 
traversenl  les  rivieres  Soswa  et  Tatia,  assez  loin  au  nord  de  Bogoslofsk.  Son  analogic  avec  la 
T.  camelina  de  Petropawlosk  doit  faire  supposer  que  les  couches  qui  renferment  ces  deux 
especes  sont  contemporaines,  et  que  les  calcaires  des  parties  inhabitees  du  nord  de  1’Oural,  ne 
sonl  que  le  prolongement  de  ceux  de  Bogoslofsk  et  de  Petropawlosk. 

Explication  des  figures.  Pl.  IX,  fig.  4,  a.  Individu  adulte  vu  de  profil. 

Fig.  4,  b.  Le  meme  pose  sur  un  plan  horizontal , et  vu  du  cote  de  la  valve  ventrale. 

Fig.  4,  c.  Individu  jeune  vu  de  profil. 
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8.  TEREBRATULA  NUDA. 
pl.  ix,  fig.  6,  a , b. 


Terebratula  nuda,  von  Bucli.,  18/i0,  loc.  cit.,  p.  109,  pl.  3,  fig.  10. 

Cette  Terebratule  est  Ires  voisine  des  deux  espec.es  precedentes,  el  ne  s’en  distingue  que 
par  la  plus  grande  longueur  des  aretes  cardinales  et  par  sa  moindre  epaisseur,  qui  ne  depasse 
pas  de  beaucoup  la  moitie  de  la  longueur.  Elle  a,  d’ailleurs,  eomme  elles,  le  crochet  de  la 
valve  dorsale,  petit,  peu  saillant  et  en  apparence  non  perfore.  Elle  est  sub-orbiculaire  eomme 
la  T.  subcamelina.  Les  aretes  laterales  forment  egalement  des  arcs  dont  les  cordes  sont  a peu 
pres  paralleles.  Enfin,  la  valve  dorsale  releve  au  front  l’extremite  de  la  valve  ventrale,  sans 
cependant  oflrir  de  veritable  sinus  ou  depression  longitudinale  sur  le  milieu.  Nous  renvoyons 
a l’ouvrage  de  M.  de  Buch  pour  une  description  plus  detaillee  de  cette  espece,  et  nous  nous 
bornons  a en  donner  les  dimensions. 

Dimensions.  Longueur,  27  millimetres.  — Par  rapport  ala  longueur  : largeur,  1,00  a 1,10; 
epaisseur,  0,55  a 0,60. 

Gis.  ct  loc.  La  coquille  que  M.  de  Buch  a figuree  avait  ete  trouvee  aux  environs  de  l’etang 
de  Bogoslofsk.  Nous  possedons  un  echantillon  semblable  au  sien,  qui  nous  a ete  donne  eomme 
provenant  de  l’expedition  du  nord  de  l’Oural,  et  nous  en  avons  trouve  d’autres  exemplaires 
dans  les  calcaires  a Pentameres  de  la  riviere  Yuia,  ou  l’espece  parait  atteindre  des  dimensions 
plus  considerables. 

11  existe  aussi  dans  le  sud  de  l’Oural,  et  tres  pres  de  l’axe  central  de  la  chaine,  une  variete 
de  la  T.  nuda,  assez  distincte  par  sa  forme  plus  allongee  el  moins  epaisse.  Elle  a d’ailleurs 
tous  les  caracteres  importanls  de  l’espece.  Sa  longueur  est  de  27  millimetres,  sa  largeur  esl 
presque  egale  a sa  longueur,  et  son  epaisseur  est  moindre  de  moitie.  Nous  avons  recueilli 
cette  variete  a Zakekina,  liuil  verstes  a l’O.  de  Bielozeskoi,  sur  la  route  de  Verch  Oui'alsk  a 
Sterlitamak.  Les  calcaires  de  cette  localite  sont,  eomme  ceux  du  nord  de  l’Oural,  les  couches 
fossiliferes  les  plus  profondes  que  nous  ayons  trouvees  dans  cette  chaine. 

Explication  des  figures.  Pl.  IX,  fig.  6,  a.  Grand  individu  provenant  des  calcaires  a Penta- 
meres de  la  riviere  Yuia,  vu  de  profil. 

Fig.  6,  b.  Le  meme  vu  de  face. 

9.  TEREBRATULA  SACCULUS. 

PL.  IX,  FIG.  7. 


A nomites  sacculus,  Martin,  1809,  Petr,  derb.,  p.  1 li,  pl.  hd,  fig  1 et  2. 
Terebratula  — Sow.,  1825,  Min.  conch.,  vol.  v,  p.  65,  pl.  M6,  fig  1. 
— hastata,  id-,  ibid.,  p.  66,  pl.  446,  fig.  2,  3. 
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Terebratula  sacculus,  Defr.,  1828,  Diet,  des  Sc.  nat.,  vol.  liii,  p.  154. 

— hastala , id.,  ibid  , p.  153. 

— — Fleming,  1828,  Bril,  anirn.,  p.  371. 

— sacculus,  id.,  ibid.,  p.  371. 

— — Von  Buch,  1834,  Uber  Terebrateln,  p.  90. 

— didyma,  id.,  ibid.,  p.  90  (non  Dalai.). 

— sacculus,  Phiil.,  1836,  Geol.  of  Yorksh.,  vol.  n,  p.  221,  pi.  12,  fig.  2. 

— hastala,  id.,  ibid  , p.  221,  pi.  12,  fig.  1 (non  Phiil.,  Palceoz.  foss.,  p.  91,  pi  35,  fig  168). 

— pentaedra,  id.  ibid. , p.  221,  pi  12,  fig.  3. 

— sacculus,  von  Buch.,  1839,  1V««.  Jarb.filr  min.,  etc,.,  p.  431. 

— didyma,  id.,  1840,  Ueilr.  zur  geb.  Itussl.,  p.  112. 

— sacculus,  Phiil.,  1841,  Valccoz.foss.  of  Cornw.,  etc.,  p.  91,  pi.  35,  fig.  166. 

— — De  Kon.,  1842,  Descr.  des  foss.  de  liclg.,  p.  293,  pi,  20,  fig.  3. 

Coquille  de  grandeur  movenne,  lisse,  ordinairement  allongee,  ovalaire,  a front  large, 
tronque  et  meme  souvent  legerement  echancre.  Valve  dorsale  avec  an  sinus  sensible  jusque 
dans  le  milieu  de  la  longueur.  Valve  ventrale  n’ayant  qu’un  sinus  faiblement  marque  pres  du 
front,  on  meme  complelement  efface.  Les  bords  des  valves  sont  horizontaux,  et  n’eprouvent 
qu’une  legere  inflexion  produite  par  le  sinus  de  la  valve  dorsale,  plus  profond  que  celui  de  la 
valve  ventrale;  quelquefois  meme  celte  inflexion  ne  se  voit  pas,  et  la  coquille  vient  se  ranger 
tout-a-fait  parmi  les  Cinclm.  Quand  le  sinus  ventral  disparait,  ce  qui  a lieu  d’une  nianiere 
tout-a-fait  insensible  dans  les  nombreux  echantillons  que  nous  possedons  de  cette  espece, 
l’inflexion  et  le  relevement  du  bord  frontal  sont  assez  prononces,  comme  dans  l'individu  que 
nous  avons  rapportede  Russie,  el  la  coquille  passe  a la  section  des  Jugatce  de  M.  de  Buch. 

Les  aretes  cardinales  se  reunissent  sous  un  angle  de  80°;  elles  sont  plus  longues  que  le? 
aretes  laterales.  Le  sommet  de  la  valve  ventrale  est  pointu,  et  s'enfonce  dans  une  gouttiere 
profonde.  Le  crochet  de  la  valve  dorsale  est  recourbe,  et  l’ouverture  apiciale  est  placee  an 
dessus  de  son  exlremite,  dans  le  col  de  la  valve  meme. 

La  surface  est  ordinairement  lisse  et  ne  montre  qu’accidentellement  des  stries  rayonnantes 
obsoletes,  sans  aucun  relief  et  cachees  dims  l'epaisseur  du  lest.  Ces  stries  ne  se  voient  bien  que 
dans  la  grande  varielc  a front  tronque,  appelee  T.  hastata.  On  les  observe  egalement  dans 
F espece  a front  arrondi,  que  M.  Phillips  a nommee  T . virgo,  et  qui  semble  former  le  passage 
de  la  T.  hastata  a la  T.  elongata. 

Le  test  a une  structure  que  nous  avons  signalee  dans  nos  generalites,  et  qu'on  observe  plus 
souvent  sur  les  Terebratules lisses  que  sur  les  plissees  ou  sur  les  coslees;  vu  a un  fort  grossisse- 
ment,  il  est  percc  de  pores  d une  petitesse  extreme.  A l’interieur,  la  valve  dorsale  porte  des 
lames  ou  cloisons  divergentes  qui  naissent  sous  le  crochet,  soutiennent  les  dents,  et  sont 
tout-a-fait  comparables,  sauf  la  longueur,  a celles  qui,  dans  certaines  especes  de  Spirifer, 
prennent  un  si  grand  developpement. 

Dimensions.  Les  individus  que  nous  avons  trouves  en  Russie  oflrent  a peu  pres  les  propor- 
tions suivantes  : longueur,  25  millimetres.  — Par  rapport  a la  longueur : largeur,  0,82  a 
0,84;  epaisseur,  0,50  a 0,60.  Angle  cardinal,  80°. 

Rapports  et  differences.  Cette  espece  affect  e des  formes  tres  diverses  que  l’on  peut  rainener 
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a trois  types  consideres  par  plusieurs  auteurs  comme  trois  espeees  differentes,  et  nominees 
T.  saccuLus , hastata  et  pentaedra.  La  T . sacculus  est  petite,  gibbeuse,  large,  a bords  epais  et 
a sinus  profond.  La  T.  hastata  est  deprimee,  allongee,  et  atteint  jusqu’a  36  millimetres  de 
longueur.  Enfin,  la  T . pentaedra  n’est  qu’une  variete  elargie  de  la  T.  sacculus,  ou  les  aretes 
cardinales  et  lalerales  se  joignent  suivant  un  angle  assez  sensible,  au  lieu  de  s’unir  dans 
une  courbe  arrondie. 

C'est  M.  de  Buch  qui  a propose  de  reunir  en  une  seule  espece  les  T.  sacculus  et  hastata, 
et  c’est  M.  de  Koninck  qui  y a joint  la  T.  pentaedra.  Une  autre  reunion  proposee  par 
M.  de  Bucb  nous  parait  moins  heureuse;  c’est  celle  de  la  T.  didyma,  Dalm;  cette  espece, 
en  effet,  se  distingue  de  la  T.  sacculus  principalement  par  la  position  de  son  ouverture,  qui 
est  placee  sous  le  crochet  a la  partie  superieure  d’un  deltidium  ires  apparent,  tandis  que  dans 
la  T.  sacculus  comme  dans  la  T.  elongata,  Schlot.,  le  deltidium  est  cache  dans  une  goultiere 
profonde,  et  rouverture  se  trouve  au  dessus  du  crochet,  dans  le  col  memo  de  la  valve  dorsale. 

Les  deux  espeees  les  plus  voisines  de  la  T.  sacculus  sont  la  T.  fusiformis  et  la  T.  elongata ; 
aussi  les  placons-nous  a la  suite  les  unes  des  autres,  en  indiquant  les  legeres  differences  qui  dis- 
tinguent  cliacune  d’elles. 

Gis.  et  loc.  Cette  Tcrebratule,  si  commune  en  Angleterre  et  en  Belgique,  presque  partout 
ou  1 on  rencontre  le  calcaire  de  montagne,  est  au  contraire  rare  en  Russie,  et  ne  nous  est 
connue  que  de  Cosatchi  Datchi,  a l’est  de  Miask,  dans  l’Oural,  et  des  mines  de  Gerichof,  gou- 
vemement  de  Tomsk,  en  Siberie.  Dans  la  premiere  de  ces  localites  elle  est  associeea  une  foule 
d’autres  fossiles,  tous  caracteristiques  du  calcaire  carbonifere;  nous  pensons  que  dans  la 
seconde  elle  appartient  aussi  a des  couches  du  meme  age.  Nul  autre  auteur  que  M.  Phillips  ne 
la  cite  dans  les  couches  plus  anciennes.  Il  parait,  selon  lui,  qu’elle  se  trouve  a Barton,  dans 
le  Devonshire. 

Appendice.  Nous  avons  recueilli  dans  les  calcaires  magnesiens  de  Peredki  (Valdai)  des  Tere- 
bratules  lisses  assez  mal  conservees,  et  qui  ont  la  plus  grande  analogie  avec  la  T.  hastata ; 
elles  sont  tres  deprimees,  Ires  recourbees  au  crochet ; leurs  bords  sont  tranchants,  leur  front 
saillant  et  releve,  et  la  cavite  interne  au-dessous  du  crochet  est  divisee  en  trois  compartiments 
par  les  deux  lames  de  soutien  des  dents,  comme  dans  la  T.  sacculus. 

Explication  des  figures.  Pl.  IX,  fig.  I . Individu  adulte  se  rapportant  a la  variete  Hastata, 
et  montrant  l’empreinte  des  cloisons  qui  descendent  du  crochet ; il  provient  de  Cosatchi  Datchi. 

10.  TEREBRATULA  FUSIFORMIS.  — {Nov.  sp.) 
pl.  ix,  fig.  8,  a,  b. 

Coquillelisse,  tres  allongee,  fusiforme,  renflee,  a bords  obtus,  retrecie  aux  deux  extremites, 
mais  moins  pointue  au  front  que  vers  le  crochet  ou  ses  aretes  se  rencontrent  sous  un  angle 
fort  aigu.  Les  deux  valves  egalement  gibbeuses  sont  depourvues  de  bourrelet  comme  de  sinus; 
et  leurs  bords,  legerement  arques  dans  la  longueur,  n’offrent  aucune  inflexion  au  front.  La 
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valve  ventrale  atteint  sa  plus  grande  hauteur  au  tiers  de  sa  longueur,  et  la  valve  dorsale 
vers  le  milieu.  Le  crochet  est  pointu  et  recourbe,  mais  detache  cependant,  et  non  contigu  a 
la  valve  ventrale.  Il  parait  etre  entier  et  non  perfore.  Nos  echantillons  etant  un  peu  endom- 
mages  ne  permettent  pas  de  s’assurer  de  la  place  de  l’ouverture  apiciale. 

Sur  le  milieu  de  la  valve  ventrale  s’attachaient  a l’interieur  deux  cloisons  divergentes,  sou- 
dees  a leur  base;  c’est  au moins  ce  qu’on  pcut  supposer  par  l’enlevement  d’une  partie  du  test; 
on  voit  alors  une  espece  de  toit  qui  vient  correspondre  a la  ligne  mediane  de  la  valve  ven- 
trale, et  qui  semble  remplacer  la  Crete  que  l’on  observe  souvent  au  meme  endroit  dans  les 
Terebratules  vivantes.  Cette  disposition  rappelle  un  peu  celle  des  cloisons  plus  compliquees 
de  la  valve  ventrale  du  Pentamerus  galcatus. 

Dimensions.  Longueur,  20  millimetres.  — Par  rapport  ala  longueur  : largeur,  0,60  a 0,65; 
epaisseur,  0,50.  Angle  cardinal,  50  a 60°. 

Rapports  et  differences.  L’extreme  longueur  de  cette  espece,  le  retrecissement  qu’elle  subit 
vers  le  crochet  et  vers  le  front,  ainsi  que  l’absence  de  sinus,  nous  engagent  a la  conside- 
rer  comme  distincte  de  la  T.  sacculus , dont  le  front  est  tronque,  et  dont  les  valves  sont 
creusees  par  des  sinus  d’inegale  longueur.  La  forte  convexite  de  la  valve  dorsale,  ainsi  que 
l’extreme  longueur  de  la  coquille,  la  distinguent  de  l’espece  devonienne  que  M.  Phillips  a 
identifiee  avec  la  T.  hastata  (Palceoz.  foss.,  p.  91),  et  que  nous  croyons  etre  YAnomites  citte- 
nuatus,  Marlin  (Petr,  derb.,  p.  14),  coquille  d'ailleurs  tres  voisiue,  ainsi  que  leditM.  Phillips 
de  la  T . elongata,  Schlot. 

Malgreles  differences  que  nous  venons  de  signaler,  il  y a certainement  entreles  T.  sacculus, 
elongata,  atlenuala  et  fusiformis,  des  rapports  tels  queces  especes  ne  doivent  pas  dans  une  clas- 
sification naturelle  etre  eloignees  les  unes  des  aulres  et  pourront  meme  etre  un  jour  reunies. 
Leurs  caracteres  principaux  resident  dans  la  position  de  l’ouverture  apiciale , et  dans  la 
profonde  gouttiere  ou  est  place  le  deltidium;  il  suffit  de  les  comparer  a certaines  Terebra- 
tules lisses,  telles  que  la  T.  ornitocephala,  par  exemple,  pour  juger  des  differences  qui  les 
en  separent;  ainsi  dans  cette  derniere  espece  qui  a quelque  analogie  de  forme  avec  la  notre, 
l’ouverture  apiciale  est  toujours  au  sommet  d’un  deltidium  tres  distinct. 

Gis.  et  loc.  Calcaire  carbonifere  de  Cosatchi  Datchi,  a Test  de  Miask,  sur  le  revers  oriental 
de  l’Oural.  Elle  se  trouve  aussi  dans  le  Yorkshire  parmi  les  Terebratules  lisses  qui  accompa- 
gnent  la  T.  Iiastata  ou  sacculus. 

Explication  des  figures.  Pl.  IX,  fig.  8,  a.  Individu  de  grandeur  naturelle,  pose  sur  la  valve 
dorsale ; la  valve  ventrale  est  legerement  fracturee,  el  montre  l’origine  des  cloisons  internes. 

Fig.  8,  b.  Le  meme  vu  de  profil. 

1 1 . TEREBRATULA  ELONGATA. 
pl.  ix,  fig.  9,  a,  b,  c,  d. 

Anomites  atlenuatus?  Mart.,  1809,  Petrif.  Derb.,  p.  1U- 

Terebratuliles  elongalus,  Schlot.,  1816,  Schriften  der  Mun.  Akad.,  vol.  vi,  pl.  7,  fig.  3-7. 
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Terebralulites  elongalus,  Sclilot.,  1822,  Naclitrage,  pi.  20,  fig.  2. 

— Id.,  1820,  Petref,,  p.  277  (non  Sow.,  pi.  4 35,  fig.  1-2). 

— — Von  Buch,  1834,  liber  Terebraleln , p.  100. 

Id.,  1838,  Mini.  Soc.  g&ol.  de  France,  vol.  hi,  p.  211,  pi.  19,  fig.  io. 

— hastata?  Phill.,  1841,  Palaoz.  foss.,  p.  91,  pi.  35,  fig.  168. 

— Virgo?  id.,  ibid.,  p.  91,  pi.  35,  fig.  167. 

— Qualenii , Fisch.,  1842,  Bull,  des  Nat.  de  Moscou,  p.  466. 

— — Kutorga,  1842,  Verb,  der  min.  gesellsch.  St-Pelersb  . n 26  nl  <;  n,,  o 

— Plica,  id.,  ibid.,  pi.  5,  fig.  11.  ’ P ’ g’  2 

— elongata,  Rbmer,  1843,  Verst,  des  Harsgeb.,  p.  20,  pi.  5,  fig.  18, 19,  20. 


Goquille  lisse,  allongee,  d’ epaisseur  moyenne,  attenuee  vers  le  crochet,  et  arrondie  vers 
le  front.  Les  valves  forinent  une  voute  deprimee  assez  reguliere,  et  leurs  bords  sont 
tranchants.  La  valve  venlrale , ainincie  vers  la  charniere  et  vers  les  bords,  atteint  sa  plus 
grande  hauteur  pres  du milieu  de  sa  longueur;  elle  est  un  peu  moins  gibbeuse  que  la  valve 
dorsale,  son  sommel  est  pointu  et  ses  aretes  cardinales  sont  sinueuses.  La  valve  dorsale  , en 
tonne  de  bateau,  n’a  souvent  pas  de  sinus  prononce,  elle  est  legerement  aplatie  vers  le  from 
tans  le  sens  de  sa  longueur,  et  y releve  a peine  le  bord  de  l’autre  valve;  le  crochet  est 
tres  recourbe,  et  s’eleve  presque  jusqu’au  niveau  de  la  valve  ventrale.  L’ouverture  pour  le 
muscle,  d’attache  est  grande,  ronde,  praliquee  dans  la  valve  meme,  en  arriere  du  crochet,  et 
separee  par  lui  de  la  gouttiere  profondc  au  fond  de  laquelle  va  se  caclier  le  sommet  de  la 
'ahe  ventrale.  L’augle  cardinal  est  de  60  a 70°;  les  aretes  cardinales,  tres  legerement  cour- 
bees,  s etepdent  jusqu’a  moitie  de  la  coquille,  et  se  terminent  au  point  de  la  plus  grande  lar- 
geur  des  valves ; le  front  arrondi  est  tres  large. 

A l’interieur,  la  valve  dorsale  est  pourvue,  sous  le  crochet,  de  lames  verticales  diver- 
gentes,  entre  lesquelles  devait  passer  le  pedoncule  d’altache.  La  valve  ventrale  porte  de  son 
cote  des  lames  basses  et  aplaties  a contour  decoupe,  qui  se  reunissent  sur  la  ligne  mediane  et 
qui  ont  une  certaiue  analogie,  de  meme  que  celles  de  la  T.  fusiformis , avec  les  cloisons  da 
Pcntamei'us  galeatus  (fig.  9,  d). 

Dimensions.  Longueur,  21  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,72; 
epaisseur,  0,48.  Angle  cardinal,  60  a 70°. 


Rapports  et  differences.  Cette  espece  se  distingue  de  la  T.  sacculus  ou  hastata  par  l’absence  de 
sinus  sur  la  valve  ventrale,  par  son  front  arrondi  et  non  tronque,  par  sa  moindre  epaisseur  et 
enfin  par  la  largeur  de  l’ouverture  apiciale.  M.  Phillips,  dans  son  ouvrage  intitule  : On  the  Pa- 
Iceoz.  fossils,  a decrit  sous  le  nom  de  T . hastata,  une  Terebratule  plate  a bords  tranchants, 
qu  on  trouve  frequemment  dans  les  calcaires  carboniferes  du  Yorkshire , ainsi  que  dans  les 
calcaires  devoniens  de  Newton  Bushel,  et  qui  ne  parait  pas  difFerer  sensiblement  de  la  T 
elongata,  a laquelle  nous  la  rapportons.  M.  Romer  reunit  aussi  a cette  espece  la  T.  virgo 
Phill.,  qui  joint  a la  forme  de  la  veritable  T.  elongata  les  stries  obsoletes  et  sans  relief  de  la 
T.  hastata,  et  qui,  ainsi  que  nous  l’avons  dit,  servira  peut-etre  de  lien  entre  toutes 
especes  si  difficiles  a determiner. 


ces 


Gis.  et  loc.  En  Russie,  cette  espece  ne  se  trouve  que  dans  le  svsteme  permien,  et  y est  tres 
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abondante  : nous  L’avons  recueillie  dans  les  calcaires  marneux,  inferieurs  aux  gres  cupriferes 
du  distinct  de  Bielebei,  ainsi  que  dans  des  couches  marneuses  subordonnees  a ces  gres  et 
irapregnees  elles-memes  de  mineral ; pres  de  Nikefur,  dans  la  vallee  de  laDioma;  aux  environs 
d’Orenbourg,  pres  de  l’embouchure  de  la  Sakmara , et  a Jemangulova,  au  nord  de  Grebeni ; 
au  mont Tclielpan,  pres  de  Perm;  et  enfin  a Itschalki,  pres  d’ Arzamas  (1).  M.  Vangenheiin  von 
Qualen  l’a  trouvee  aussi  a Santagulova,  a deux  verstes  de  la  Dioma.  C’est  de  lui  que 
MM.  Fischer  et  Kutorga  ont  rceu  des  echantillons  dont  ils  ont  fait  une  espece  nouvelle  sous 
le  nom  de  T . Qualenii.  Gomme  M.  Warigenheim  von  Qualen  a eu  la  complaisance  de  nous  en 
envoyer  aussi  de  la  meme  localite,  nous  avons  pu  nous  assurer  de  leur  identite  avec  la 
veritable  T.  elongata.  Cette  espece  est  en  Allemagne  une  des  plus  caracteristiques  du  zechstein, 
et  se  trouve  a Schmerbacli,  a Corbusen,  a Posneck,  etc.  En  Angleterre,  elle  est  souvent  citee 
aussi  dans  le  magnesian  limestone  de  Durham ; mais  les  echantillons  que  nous  en  avons  vus 
apparliennent  plutot  a la  variete  suivante  qu’a  1’espece  meme.  Si  les  T.  Iiastala  et  virgo, 
Phill.  ( PalcBoz . foss .),  ne  sont  pas  dilFerentes  de  la  T.  elongata,  il  fautadmettre  que  cette  es- 
pece descend  j usque  dans  les  couches  carboniferes  et  devoniennes  d’ Angleterre  : selon  M.  Ro- 
mer,  elle  n’est  pas  rare  dans  les  calcaires  devoniens  de  Griind  dans  le  Harz. 

Cette  espece  a ete  aussi  rapportee  d’Amerique  par  MM.  Loggan  et  Lyell ; elle  provient 
des  calcaires  associes  aux  couches  houilleres  de  la  Nouvelle-Ecosse. 

Appendice.  Variete  plica,  Kutorga. 

On  trouve  en  Russie,  comme  en  Allemagne  et  en  Angleterre,  une  Terebratule  qui  a presque 
tous  les  caracteres  de  la  T.  elongata,  mais  dont  la  valve  dorsale  est  creusee  par  un  sinus. 
Cette  depression  n’existe  pas  toujours  dans  le  jeune  age,  ce  qui  nous  engage  a ne  la  considerer 
que  comme  constituant  mie  variete  de  1’ elongata.  M.  tie  Buch  ne  parait  pas  avoir  attache  une 
grande  importance  a ce  caractere ; car  il  dit  dans  la  description  de  la  T.  elongata,  que  la  valve 
dorsale  est  creusee  dans  le  milieu,  et  en  meme  temps  il  cite,  a l’appui  de  sa  description,  la 
figure  donnee  par  Schlotheim,  qui  evidemment  ne  montre  aucune  trace  de  sinus.  Nous  eon- 
serverons  le  nom  de  l’espece  a celle  qu’a  figuree  Schlotheim,  et  qui  est  si  repandue  dans 
les  diverses  couches  lbssiliferes  du  sysleme  permien  de  Russie,  et  nous  considererons  comme 
une  variete  celle  a valve  dorsale  excavee  qui  se  trouve  : en  Russie,  dans  le  calcaire  carbonifere 
des  environs  de  Sterlitamak ; en  Angleterre,  dans  le  magnesian  limestone  des  environs  de 
Humbleton ; et  enfin  en  Allemagne,  dans  le  zechstein,  avec  la  veritable  T.  elongata. 

C est  a cette  variete  que  M.  Kutorga  a donne  le  nom  de  / . plica,  et  nous  convenons  qu’il  y 
a bien  quelques  raisons  de  la  considerer  comme  une  espece  differente  de  la  T.  elongala. 
Peut-etre  aurions-nous  imite  1 exemple  de  cet  auteur,  si  nous  n’avions  trouve  nous-mdmes  a 
Sterlitamak  des  individus  jeunes  de  cette  variete  avec  et  sans  sinus,  et  passant  insensiblement 
d’une  forme  al’autre.  M.  Romer,  en  decrivant  les  fossiles  du  Harz,  n’a  aussi  fait  qu’une  seule 
espece  de  ces  deux  varietes  : enfin  M.  King,  directeur  du  museum  de  Newcastle,  qui  possede 


(1)  L’un  de  nous  (le  comle  de  Keyserling)  vient  de  ddcouviir,  dans  sa  nouvelle  expedition  aunord  de  la  Russie 
pendant  l’6t6  de  18/t3,  la  T.  elongata  stir  les  bords  de  la  riviere  Suchona,gouvernement  de  Vologda.  On  peut  voir 
sur  la  carte  que  cette  riviere  ne  traverse,  dans  son  cours,  que  des  terrains  permiens. 
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de  nombreux  echantillons  de  la  T . elongata,  la  regarde  comme  extremement  variable.  « Cer- 
« tains  individus,  nous  ecrit-il,  ont.  la  valve  dorsale  profondement  sinuee  vers  le  front; 

« d’autres  l’ont  plate  et  sans  sinus,  on  meme  quelquefois  tout-a-fait  convexe;  de  paredles 
« variations  s’observent  aussi  dans  les  rapports  de  largeur  et  de  longueur,  les  uns  elant  etroits 
« et  allonges,  tandis  que  d’autres  sont  courts  et  larges,  sans  qu’il  soil  possible  de  tracer 
« des  limites  entre  eux,  et  d’en  faire  des  espeees  differentes.  » La  variete  gibbeuse  avec 
valve  dorsale  excavee  dans  le  milieu,  pourrait  bien  n’etre  autre  chose  que  la  T.  sufflata, 
Schlot. 

Gis.  et  loc.  Nous  avons  trouve  cette  variete  particulmre  dans  les  couches  superieures  du 
calcaire  carbonifere  aux  environs  de  Sterlitamak,  ou  ce  calcaire,  si  singulierement  souleve, 
forme  trois  ou  quatre  montagnes  coniques  de  plus  de  500  pieds  de  hauteur,  qui  s eleyent  a 
tracers  les  premieres  plaines  de  gres  et  de  marnes  rouges.  C’est  aussi  de  la  meme  loealite  que 
provient  celle  qu’a  decrite  M.  Kutorga.  MM.  Blasius  et  de  Meyendorf  en  ont  rapporle  un 
fragment  des  depdts  permiens  de  Kirilof.  En  Angleterre,  elle  parait  etre  plus  abondante 
que  l’espece  type  dans  le  magnesian  limestone  d’Humbleton.  On  voit,  par  la  description  que 
M.  de  Buch  donne  de  la  T.  elongata , que  cette  variete  existe  aussi  en  Allemagne;  c’est 
elle  que  M.  Geinitz,  dans  la  Gcea  von  Sachsen,  designe  sous  le  nom  de  T.  cassidea ; ellev 
appartient  au  zechstein  de  ce  pays.  Selon  M.  Bomer,  elle  descendrait  aussi  beaucoup 
plus  has,  et  se  trouverait,  ainsi  que  la  T.  elongata,  jusque  dans  le  systeme  devonien  de 
Griind. 

Explication  des  figures.  Pl.  IX,  fig.  9,  a.  Ecliantillon  de  grandeur  ordinaire  envove  par 
M.  Vangenheim,  vu  du  cote  de  la  valve  ventrale. 

Fig.  9,  b.  Le  meme,  vu  de  profil. 

Fig.  9,  c.  Ecliantillon  a demi  depouille  de  son  test  provenanl  d’ltschalki,  et  pouvant  peut- 
etre  appartenir  a la  T.  sufflata,  Schlot. 

Fig.  9,  d.  Interieur  de  la  valve  ventrale  et  d’une  partie  de  la  valve  dorsale,  oil  1’on  voit 
encore  le  trou  pour  le  passage  du  ligament,  ainsi  que  les  diverses  lames  dont  1 empreinte  est 
souvent,  marquee  dans  les  moules.  Tndividu  trouve  a Itschalki. 


12.  TEREBRATULA.  PUSGHIANA.  — (Nov.  $p.) 
pl.  IX,  FIG.  10,  a,  b,  c,  d,  e. 


Coquille  petite,  a contours  sub-pentagones  ou  rhomboi'daux,  assez  epaisse,  et  aussi  longue 
ou  un  peu  plus  longue  que  large ; valve  dorsale  renflee  vers  le  col  et  debordant  la  ven- 
trale; crochet  petit,  recourbe  et  tronque  a son  extremite  par  une  petite  ouverture  ronde  qui 
est  en  contact  immediat  avec  la  valve  ventrale,  et  qui  n’en  est  separee  par  aucun  deltidium. 
Les  deux  valves  sont  a peu  pres  d’egale  epaisseur,  excepte  vers  le  eol  du  crochet,  oil  la  valve 
dorsale  est  toujours  plus  gibbeuse.  Elies  atteignent  leur  plus  grande  hauteur  vers  le  milieu 
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de  leur  longueur.  Les  aretes  cardinales  sont  egales  aux  aretes  laterales  : dans  quelques 
individus,  cependant,  elles  sont  plus  longues  dun  quart;  elles  se  reunissent  par  un 
contour  arrondi.  Le  front  est  saillant,  arrondi,  et  plus  petit  que  les  aretes  laterales ; la  valve 
ventrale  y est  assez  fortement  inflecliie  par  la  pression  de  la  valve  dorsale.  Le  sinus  de  cette 
derniere  est  peu  profond  et  n’est  marque  en  s’eloignant  du  bord  anterieur  que  par  un  trait 
lineaire  qui  rappelle  exactement  celui  que  Ton  voit  sur  les  deux  valves  de  Y A try  pa  angui- 
culus,  J.  Sow.  ( Spirifer  id.,  Phill.  et  Romer).  La  surface  du  test  est  lisse  et  traversee  seule- 
ment  vers  le  box’d  anterieur  par  quelques  fines  slries  d’accroissement. 

Dimensions.  Longueur,  11  a 15  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,95 
a 1,03;  epaisseur,  0,60  a 0,70.  Angle  cardinal,  90°. 

Rapports  et  differences.  Cette  espece  toujours  plus  petite  que  la  T.  elongata,  s’en  distingue 
encore  par  la  plus  gi’ande  epaisseur  de  la  coquille  et  principalement  de  la  valve  dorsale,  par 
la  position  de  l’ouverture,  et  enfin  par  le  sillon  lineaire  du  fond  du  sinus.  Ce  dernier  caractere 
la  distingue  egalement  de  Y Airy  pa  plebeia,  J.  Sow.  (non  Dalm.),  avec  laquelle  elle  a beaucoup 
de  ressemblance  lorsxju’elle  est  agee  (fig.  10,  e). 

Sous  les  noms  A’ A try  pa  et  de  Terebratnla,  il  y a un  assez  grand  nombre  de  coquilles  lisses, 
voisines  de  la  notre,  tres  difficiles  a separer  les  unes  des  autres,  et  que  Ton  a meme  confon- 
dues  avec  des  Spirifer,  quand  on  n’a  pas  fait  suffisamment  attention  aux  crochets,  qui  sont 
toujours  serres,  et  entre  lesquels  il  n’y  a jamais  d’ouverture  triangulaii'e.  Quelques  unes  de 
ces  especes  sont  tres  voisines  de  la  T.  Puschiana.  Nous  signalerons  : 1°  La  T.  cinguiata, 
Munst.  (1),  coquille  sub-triangulaire,  qui  a quelques  slries  d’accroissement  commela  notre,  mais 
qui  est  plus  petite,  moins  epaisse,  et  dont  les  ai’etes  cardinales  sont  plus  longues ; 2°  la  T.  saf- 
flata , Schlot.,  que  distinguent  ses  stries  d’accroissement  pressees  sur  les  bords,  son  crochet  plus 
recourbe  et  plus  renfle  vers  le  col;  3°  VAtrypa  obovata,  J.  Sow.  (2),  coquille  plus  large  que 
longue;  4"  VAtrypa  lacryma,  J.  Sow.  (3),  coquille  plus  allongee  cpie  la  noti'e,  a aretes  late- 
l’ales  plus  longues,  plus  paralleleset  a front  tronque.  Apres  avoir  compare  ainsi  notre  Tere- 
bratule  a toutes  celles  qui  lui  sont  plus  ou  moins  analogues,  nous  avons  cru  devoir  en  faire 
une  espece  nouvelle,  que  nous  dedions  a M.  Pusch,  dont  les  travaux  ont  jete  tant  de  lumiere 
sur  la  geologie  et  la  paleonlologie  de  la  Pologne. 

Gis.  et  loc.  Nous  avons  trouve  cette  espece  dans  les  calcaires  tout-a-fait  superieurs  du  sys- 
teme  devonien,  a Ulabue,  entre  Krapivna  et  Odoieff,  sur  la  route  de  Toula  a Kalouga,  et  a 
Kipet,  sur  l’Oka,  a quelques  verstes  au  sud  de  Lichwin.  Un  echantillon  de  cette  derniei’e  localite 
laisse  voir,  a travers  la  transparence  du  test,  les  bras  spirauxqui  ont,  comme  dans  les  Spirifer, 
leurs  pointes  tournees  vers  les  angles  lateraux  de  la  coquille. 

Explication  des  figures.  Pl.  IX,  fig.  1 0,  a.  Individu  de  taille  ordinaire  vu  du  cote  de  la  valve 
ventrale. 

Fig.  10,  b.  Le  meme  vu  du  cote  oppose. 


(t)  Beitr.,  heft  hi,  pl.  lii,  fig.  12  et  13. 

(2)  Murch.,  Sit.  sysl.,  pl.  8,  fig.  8 et9. 

(3)  Geol.  tram.,  T s&ie,  vol.  v,  pl.  56,  fig.  9. 
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Fig.  10,  c.  Le  merne  vu  de  profil. 

Fig.  10,  d.  Le  meine  vu  du  cote  anterieur. 

Fig.  10,  e.  Individu  tres  age,  provenant  de  Krapivna  comme  le  precedent. 

13.  TEREBRATULA  BLODEANA.  — (Nov.  sp .) 

PL.  IX,  fig.  11. 

Petite  espece  tres  voisine  de  la  precedente,  presque  aussi  longue  que  large,  quelquefois  ruenie 
mi  peu  plus  longue;  valves  egalement  gibbeuses;  crochet  dorsal  perfoie  a son  extremite.  L ou- 
xerture,  assez  grande  et  ronde,  est  en  contact  avec  la  valve  ventrale;  elle  est  toujours  visible , 
ee  qui  distingue  cette  espece  des  Terebratules  nomuiees  Atrypa , et  en  particular  de  \ A. 
obovata,  J.  Sow.  La  valve  dorsale  est  arrondie,  et  n’offre  qu’un  sinus  peu  marque,  qui  pro- 
duit  au  front  une  legere  courbure  dont  la  convexite  est  tournee  du  cote  de  la  valve  ventrale; 
aretes  laterales  et  cardinales  arrondies  et  unies  dans  une  meme  courbe;  test  lisse,  traverse 
seulement  pres  du  front  par  quelques  stries  d’accroissement. 

Dimensions.  Longueur,  10  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,94  a 1 ,00; 
epaisseur,  0,05. 

Rapports  et  differences.  Cette  espece,  qui  provient  d’une  formation  plus  recente  que  la  pre- 
cedente, a tant  d’analogie  avec  elle,  que  nous  avons  ete  tentes  de  l’y  reunir  : cependant  n’v 
ayant  jamais  vu  le  sillon  lineaire,  si  caracteristique  de  la  T.  Puschiana,  et  avant  observe  que 
les  contours  de  la  coquille  sont  plus  arrondis,  qu’elle  a des  stries  concentriques  plus  marquees, 
nous  nous  sommes  determines  a en  faire  une  espece  nouvelle,  et  a la  dedier  au  major  Blcide. 
habile  geologue,  que  nous  avons  eu  le  plaisir  d’avoir  pour  compagnon  de  voyage  pendant 
quelques  jours  sur  le  Donetz.  L’ Atrypa  obovata  n’est  pas  sans  analogic  avec  notre  coquille, 
bien  qu’elle  appartienne  a des  couches  plus  anciennes;  mais,  d’apres  les  figures  qu’ont  clon- 
nees  de  cette  espece,  M.  Murchison  et  M.  de  Munster,  elle  parait  etrc  plus  large  que  longue, 
et  le  crochet  dorsal  est  extremement  petit  et  sans  perforation  visible. 

Gis.  et  loc.  Cette  espece  nous  a ete  donnee  par  M.  Helmersen,  qui  l’avait  decouverte  dans 
les  calcaires  carboniferes  de  Serpoukof  sur  l’Oka. 

Explication  des  figures.  Pl.  IX,  fig.  11.  Individu  de  grandeur  naturelle,  vu  du  cote  de  la 
valve  ventrale. 

14.  TEREBRATULA  CANALIS. 

PL.  VI,  FIG.  11,  a,  b. 


Terebratula  canalis,  Sow.,  1839,  in  Sit.  syst.,  Murch.,  p.  611,  pl-  5,  fig.  18. 

— — Munst.,  1840,  heitr.,  heft  hi,  p.  77,  pl.  14,  fig.  8 4 11. 

Petite  coquille  entierement  lisse,  allongee,  etroite,  creusee  par  un  sinus  assez  profond  qui 
divise  le  bord  anterieur  en  deux  parties  bien  distinctes,  et  donne  a la  ligne  frontale  un  contour 
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echancre.  Crochet  pointu,  elance;  ouverture  apiciale  idelto'ide,  placee  au  dessous  du  crochet, 
libre  dans  notre  echantillon,  mais  fermee  pendant  la  vie  de  I’animal  par  un  deltidium  dont  nous 
avons  cru  reconnaitre  quelques  traces. 

Dimensions.  Longueur,  12  millimetres.  — Par  rapport  a la  longueur:  largeur,  0,70. 
Angle  cardinal  70°. 

Rapports  et  differences.  La  forme  allongee  de  notre  echantillon  ainsi  que  la  longueur  des 
aretes  laterales  qui  depasse  un  peu  celle  des  aretes  cardinales,  lui  donnent  une  grande 
resserablance  avec  la  Terebratule  figuree  par  MM.  Murchison  et  de  Munster,  sous  le  nom  de 
T.  canalis.  La  T.  didyma,  Dalm. , a qui  cette  espece  pourrait  etre  aussi  coinparee , est  plus 
large  et  a les  aretes  laterales  inoins  paralleles.  ll  parait  que  le  deltidium  y etait  assez  facilement 
caduque , comme  dans  l’espece  qui  nous  occupe ; car  M.  Hisinger  l’a  representee  avec 
une  fente  triangulaire  ouverte;  on  voit  ordinairement  sur  les  cotes  les  restes  de  ce 
deltidium. 

Gis.  et  loc.  Nous  avons  decouvert  cette  petite  coquille  dans  les  calcaires  carboniferes 
des  environs  de  Zaraisk,  gouvernement  de  Riazan.  Selon  les  deux  auteurs  qui  l’ont  fait 
connaitre  les  premiers,  elle  appartient,  en  Angleterre,  aux  couches  siluriennes  superieures, 
et  en  Allemagne,  au  systeme  devonien. 

Explication  des  figures.  Pl.  VI,  fig.  1 1,  a.  Individu  de  grandeur  naturelle,  vu  du  cote  de  la 
valve  dorsale. 

Fig.  11,  b.  La  meme  valve,  vue  du  cote  interieur. 


15.  TEREBRATULA  RHOMBOIDEA. 
pl.  ix,  fig.  13,  a,  b. 


Terebratula  rhomboidea,  Phill.,  1836,  Geol.of  Yorksh.,  vol.  ii,  p.  222,  pl.  12,  fig.  18,  19,  20. 

— — Id.  1841,  Palwoz.  foss.,  p.  88,  pl.  35,  fig.,  158. 

— — De  Koninck,  1843,  Desc.  des  foss.  de  Belg.,  p.  282,  pl.  18,  fig.  3,  n,  o,p. 

— — Romer,  1843,  Verst,  des  Harz.,  p.  16,  pl.  5,  fig.  24,  25. 


Coquille  lisse  a sinus  profond  et  releve  comme  dans  la  division  des  pugnacees , la  valve  ven- 
trale  est  environ  trois  fois  plus  epaisse  que  la  valve  dorsale.  Quand  la  coquille  est  posee 
naturellement  sur  celle-ci , la  valve  ventrale  atteint  sa  plus  grande  hauteur  un  peu  apres 
le  milieu,  et  devient  horizontale  ou  retombe  par  une  pente  tres  peu  rapide  vers  le  front; 
un  plan  horizontal  passant  par  le  crochet  aboutirait  au  front,  un  peu  au  dessus  de 
la  moitie  de  sa  hauteur,  tandis  que  dans  les  T.  acuminata  et  mesogona,  au  conlraire,  ce 
meme  plan  ahoutit  au-dessous.  Les  cotes  de  la  valve  ventrale  sont  fortement  rabattus, 
et  le  milieu  de  la  valve  dorsale  excave  ne  touche  le  plan  horizontal  sur  lequel  nous  suppo- 
sons  que  la  coquille  est  posee,  qu’en  un  seid  point  qui  est  a peu  pres  au  tiers  de  la  lon- 
gueur. Dans  la  T.  acuminata,  ce  point  est  souvent  avant  le  quart,  et  quelquefois  mdme  la 
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coquille  repose  uniquemerit  sur  les  deux  cotes.  Les  aretes  cardinales  un  peu  sinueuses  se 
prolonged  jusqu’a  la  moitie  de  la  longueur  de  la  coquille,  ou  se  trouve  ordinairement  la 

plus  grande  largeur.  Le  front  est  preeminent. 

Le  crochet  de  la  valve  dorsale  est  pointu , saillant,  pen  recourbe,  et  l’ouverture  pour 
le  passage  du  ligament  n’est  pas  visible,  ni,  a plus  forte  raison,  le  deltidium,  s’il  en  a 
jamais  existe  dans  nos  echantillons.  M.  Romer  dit  avoir  vu  sur  les  siens  un  large  deltidium. 

Dimensions.  Longueur,  16  millimetres.—  Par  rapport  a la  longueur  : largeur,  1,00  a 1,10; 
epaisseur,  0,55;  longueur  du  sinus,  0,55;  largeur  du  mdme,  0,70  a 0,75.  Angle  cardinal, 

variant  de  90  a 110°. 

Rapports  et  differences.  Il  n’y  a que  trois  especes  parmi  les  Pugnacees  qui  soient  lisses  on 
ca cement  plissees  : ee  sont  les  T.  acuminata,  mesogona  et  rhombotdea.  Ce  qui  distingue  parti- 
culierement  cette  derniere,  e’est  le  moindre  relevement  de  la  languette  du  sinus  dont  on  peut, 
pour  ainsi  dire,  donner  la  inesure,  endisantque,  dans  les  deux  premieres  especes,  quand  la  co- 
quille est  placee  sur  un  plan  horizontal  dans  sa  position  naturelle,  une  perpend iculaire  abaissee 
sur  la  valve  ventrale  a la  pointe  du  sinus,  et  traversal  la  coquille,  percerait  la  valve  dorsale 
a la  moitie  ou  aux  deux  tiers  de  sa  longueur,  tandis  que  dans  la  7 . rhomboidea  cette  perpen- 
diculaire  rencontre  de  suite  la  valve  dorsale  el  la  peree  tout-a-fait  a son  extremite  anterieiire. 

L’espece  que  nous  avons  trouvee  en  Russie  ne  differe  de  la  T.  rhomboidea  que  par  l’ab- 
sence  d’un  ou  deux  plis  obsoletes  au  sinus;  mais  il  est  impossible  de  voir  15  une  difference 
specifique,  quand  on  sait  eombien  les  T.  acuminata  et  mesogona  sont  variables  sous  ce  rappoil. 

Gis.  et  loc.  Dans  le  calcaire  carbonifere  de  Cosalchi  Dalclii,  sur  le  revers  oriental  de 
1’Oural,  a l’est  de  Miask;  en  Angleterre  et  en  Belgique,  dans  les  memes  terrains.  Elle  a ete 
aussi  decouverle  dernierement  dans  les  calcaires  devoniens  de  Barton,  en  Devonshire  et 
dans  ceux  de  Griind  (Hartz). 

Explication  des  figures.  Pl.  IX,  fig.  13,  a.  Individuadulte  reposant  sur  un  plan  horizontal, 
vu  de  profil. 

Fig.  13,  b.  Le  meme,  vu  de  face. 

TEREBRATULA.  — {Espece  douteuse.) 

PL.  VIII,  FIG.  9. 


Nous  placons  a la  fin  des  Terebratules  lisses,  et  avant  de  commencer  la  description  de  cedes 
qui  sont  ou  strides  ou  plissees  longitudinalement,  un  fragment  d’une  espece  qu  il  serait  fort 
interessant  de  trouver  plus  entiere  et  mieux  conservee.  Elle  est  revetue  de  petites  granu- 
lations disposees  en  bandes  concentriques  un  peu  confuses.  La  surface  est  reguherement 
convexe,  sans  apparence  de  sinus  ni  de  bourrelet.  Notre  ecbantillon  est  brise  vers  le  crochet, 
et  il  est  impossible  de  voir  si  e’est  une  valve  dorsale  ou  une  valve  ventrale;  malgre  le  mau- 
vais  etat  dans  lequel  il  se  trouve,  nous  avons  cru  devoir  le  figurer  pour  appeler  l’attention 
des  geologues  qui  visiteront  les  environs  de  Sterlitamak.  Ce  fossfie  provient  des  calcaires  car- 
boniferes  qui  forment  les  buttes  coniques  situees  a 1 est  de  cette  ville. 

10 
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II.  TEREBRATULES  LONGITIJDINALEMEINT  STRIEES  01  PLISSEES. 

A.  PUGNACEES. 

16.  TEREBRATULA  MEYENDORFII.  — {Nov.  sp.) 
pl.  ix.  fig.  15,  a,  b,  c. 

Coquille  tres  inequivalve,  ayant,  lorsqu’elle  est  posee  sur  la  valve  dorsale,  la  forme  d’une 
pyramide  triangulaire,  dont  un  des  cotes  est  forme  par  la  face  de  la  languette  du  sinus,  et  les 
deux  autres  par  les  lobes  lateraux  de  la  valve  ventrale;  dans  cette  meme  position,  le  plan 
horizontal  que  1 on  ferait  passer  par  les  crochets  serait  presque  parallele  aux  aretes  cardinales, 
et  aboutirait  a la  base  de  la  face  triangulaire  de  la  languette  du  sinus. 

La  surface  des  valves  est  toujours  strive  longitudinalement  et  jamais  plissee.  Les  stries  pecti- 
niformes,  fines  et  nombreuses,  sont  plates,  mais  assez  saillantes  pour  etre  sensibles  an  toucher. 
Elies  s’elargissent  vers  le  milieu  de  la  coquille  ou  elles  out  environ  un  millimetre,  et  dimi- 
nuent  sur  les  lobes  lateraux  ou  elles  finissent  par  etre  presque  invisibles.  On  en  compte 
quatre-vingls  a quatre-vingt-dix.  Elles  sont  simples  ou  rarement  dicliotomes,  ineme  pres  des 
crochets  ou  elles  deviennent  d’une  finesse  extreme.  Les  sillons  qui  les  separent  sont  profonds, 
(iliformes  et  trois  ou  quatre  fois  plus  etroits  que  les  stries  elles-memes. 

La  valve  ventrale  a tout-a-fait  la  forme  d’un  toil  a pentes  droites  et  rapides.  Legerement 
echancree  sur  les  cotes,  vers  le  nalis,  elle  est  remarquable  par  son  extreme  renflement  pres 
de  la  charniere,  et  depasse  quelquefois  meme  le  crochet  de  la  valve  opposee. 

La  valve  dorsale  est  operculiforme,  profondement  excavee  dans  le  milieu  et  tres  recourbee 
depuis  le  crochet  jusqu’a  la  poinle  du  sinus.  Le  crochet  est  petit,  et  perce  au  sominet  d’un 
trou  rond  dans  lequel  eutre  et  se  recourbe  le  natis  de  l’aulre  valve  ; il  n’y  a pas  de  deLlidium. 
Les  bords  cardinaux  fortement  replies  et  coinine  pinces,  forment  une  espece  de  fausse  area 
separee  du  reste  de  la  valve  par  une  arete  aigue  et  legerement  arrondie.  Ce  repli  se  fait 
sentir  sur  toute  la  longueur  des  aretes  cardinales  qui,  au  lieu  de  correspondre  a la  commis- 
sure des  deux  valves,  se  trouvent  ainsi  tout  entieres  sur  la  valve  dorsale.  Le  sinus  est  pro- 
fond  et  embrasse  toute  la  largeur  de  la  valve;  sa  languette  extremement  developpee,  a la  forme 
d’un  triangle  presque  equilateral,  et  son  relevement  est  tel  qu’elle  devient  a son  extremite 
perpendiculaire  au  plan  des  aretes  cardinales.  L’ angle  apicial  est  tres  obtus. 

A l’interieur,  la  valve  ventrale  porte  une  cloison  mediaue,  et  la  valve  dorsale  deux  lames 
diver  gen  les  qui  servent  de  soutien  aux  dents,  et  qui  ne  s’avancent  guere  au  dela  du  sixieme 
de  la  longueur  de  la  coquille. 

Dimensions.  Longueur,  30  a 35  millimetres.  — Par  rapport  a la  longueur  : largeur,  1 ,20 
a 1 ,25;  longueur  de  la  languette  du  sinus,  0,75  a 0,90.  Angle  cardinal,  1 30  a 1 40°. 
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Rapports  et  differences.  Cette  coquille  a dans  sa  forme  generate  la  pins  grande  ressemblance 
avec  la  T.  acuminata,  et  vient  se  placer,  comme  elle,  a la  tete  des  Pugnacees;  toutefois  elle  s'en 
distingue  facilement : 

1 0 Par  1’absence  de  plis  et  par  ses  stries  persistantes  et  saillantes.  Les  stries  de  la  T.  acu- 
minata, quand  il  en  existe,  sont,  an  contraire,  tout-a-fait  superficielles  et  n’ont  pas  de  relief 
sensible ; elles  sont  ordinairement  traversees  par  des  stries  d’accroissement  de  meine  nature 
qu’on  ne  voit  jamais  dans  la  T . M eyendorfu  ; 

2°  Par  l’arete  aigue  qui  limite  la  partie  superieure  de  1’area,  tandis  que  dans  la  T.  acu- 
minata l’area,  ainsi  que  l’observe  M.  de  Buch,  n est  separee  par  aucune  arete  de  la  surface 
dorsale ; 

3°  Par  la  position  de  l’ouverlure  apiciale  a la  pointe  du  crochet; 

4°  Par  la  pente  droite  et  non  arrondie  des  ailes  ou  lobes  lateraux  de  la  valve  ventrale; 

5°  Par  la  forme  beaucoup  plus  etroite  de  son  bourrelet  qu’on  ne  peut  mieux  comparer  qu'au 
faite  des  comblcs  d’mi  edifice. 

Eufin,  nous  ajouterons  (et  ceci  nenous  semble  pas  une  des  moindres  raisons  qui  autorisent  a 
distinguer  ces  deux  especes)  que  la  T.  acuminata  est  une  des  coquilles  les  plus  variables  que 
l’on  connaisse,  tandis  que  la  T.  Meyendorfu  est,  au  contraire,  d’une  fixite  et  d’une  Constance 
remarquables.  Quelles  que  soient  la  nature  des  couches,  la  distance  des  lieux  ou  elle  a vecu, 
et  la  diversite  des  conditions  ou  elle  a du  se  trouver,  elle  ne  nous  a jamais  presente  de  modifi- 
cations importautcs.  Les  differences  qui  la  separent  de  la  T.  acuminata  ne  sauraient  done  etre 
considerees  comme  le  resultat  d’influences  purement  locales. 

Gis.  et  loc.  Tandis  que  la  T.  acuminata  appartient  presque  exclusivement  aux  terrains  car- 
boniferes,  et  parait  y avoir  eu  une  distribution  geographique  tres  etendue,  la  T . Meyendorfii 
ne  se  trouve  absolument  que  dims  les  couches  devoniennes  du  nord  de  la  Russie,  et  y carac- 
lerise  les  calcaires  qui  alternent  avec  les  marnes  et  argiles  rouges  a poissons  des  etages 
moyen  et  inferieur.  Ainsi  elle  est  tres  abondanle  pres  de  Prussino,  sur  le  Yolkof,  et  dans 
les  environs  de  Pskof;  mais  nous  ne  la  connaissons  pas  dans  le  systeme  devonien  de  l’Oural. 
Nous  avons  vu  plusieurs  echantillous  de  cette  Terebratule,  trouves  par  un  agent  de  l’adminis- 
tration  forestierc  d’Oustioug  Veliki,  sur  les  bords  de  la  riviere  Tcher,  affluent  de  la  Vitchegda, 
vers  le  plateau  qui  separe  cette  riviere  de  la  Petchora,  et  ces  echantillous  sont  tellement  iden- 
tiques  avec  ceux  de  la  Livonie,  que  nous  ne  saurions  douter  qu’il  n’existe  la  des  couches  devo- 
niennes conservaut  les  memes  caracteres  paleontologiques  que  celles  des  plaines  du  nord  de 
la  Russie,  et  u’appartenant  pas  eucore  au  type  devonien  de  l’Oural  (1).  Nous  nous  faisons 


(1)  Dcpuis  que  ceci  a (He  (icrit,  Tun  de  nous,le  comte  de  Keyserling,  dans  un  nouveau  voyage  entrepris  en  1843, 
vers  le  grand  bassin  de  la  Petchora,  a reconnu,  en  effet,  que  le  vieux  grfes  rouge  de  la  Livonie  et  des  plaines  septen- 
Uionales  de  la  liussie,  avec  ses  poissons  et  ses  fossiles  caracteristiques,  aprbs  avoir  (He  long-temps  cache  sous  les 
depots  carbonifferes  et  permiens,  reparait  sur  les  flancs  d’une  cliaine  granilique  et  Eruptive,  inconnue  jusqu’ici,  la 
chaine  des  monts  Timans,  qui  attend  depuis  les  sources  de  la  Vitchegda  jusqu’4  la  presqu’ile  de  Karin.  Ce  systeme 
dfivonien,  qui  ne  parait  avoir  subi  aucune  modification,  forme  un  contraste  d’autant  plus  frappant  avec  le  type 
devonien  de  l’Oural,  qu’il  n’est  pas  tris  dloignd  de  cette  derniere  chaine  (Octobre  1844). 
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un  plaisir  de  dedier  cette  interessante  espece  a M.  de  Meyendorf,  l’un  de  nos  compagnons  de 
voyage,  dont  les  efforts  ont  beaucoup  contribue  aux  recents  progres  de  la  geologie  en  Russie, 
et  aux  encouragements  dont  elle  est  l’objet  de  la  part  du  gouvernement. 

Explication  des  figures.  Pl.  IX,  fig.  15,  a.  Individu  de  grandeur  naturelle,  pose  sur  un  plan 
horizontal  et  vu  du  cote  du  crochet,  pour  montrer  l’arete  ou  le  pli  de  la  valve  dorsale  pres 
du  bord  cardinal. 

Fig.  15,  b.  Le  mdme  vu  de  cote. 

Fig.  15,  c.  Le  nieine  vu  du  cote  du  front  et  faisant  voir  le  developpement  du  sinus. 

17.  TEREBRATULA  ACUMINATA. 
pl.  ix,  fig.  14,  a,  b. 


Terebratula,  — Brug.,  1798,  Encycl.  milk-  Vers,  pl.  246,  fig.  1? 

Anomites  acuminatus,  Mart.,  1809,  Petr,  derb.,  p.  13,  pl.  32,  fig-  7,  8;  pl.  33,  fig.  5,  6. 

Terebratula  spirifera  ? Lam.,  1819,  Anirn.  s.  vert.,  vol.  vi,  p.  257. 

— acuminata.  Sow.,  1823,  Min.  conch.,  pl.  324,  fig.  1;  pl-  495,  fig.  1 (non  Schlot.,  Petref., 

p.  283). 

— — Von  Buch,  1834,  Uber  Tcreb.,  p.  33. 

— — Phill. , 1836,  Geol.  of  Yorks.,  vol.  n,  p.  222,  pl.  12,  fig.  4-9. 

— — Lamarck,  1836,  2°  (klit.,  vol.  vu,  p.  351. 

— — Von  Buch,  1838,  Mim.  de  la  Soc.  gtol.  de  France,  vol.  in,  p.  131,  pl.  14,  fig-  1. 

— — Pliill.,  1841,  Pal.  foss.,  p.  88,  pl.  35,  fig.  159. 

— — tie  Kon.,  1842,  Descr.  des  foss.  de  Belg.,  p.  278,  pl.  18,  fig.  3,  a,  b,  c,  d,  e,f 

(exclusis  aliis). 


Cette  espece  offre  des  varietes  si  nombreuses  et  si  eloignees  en  apparence  les  unes  ties 
aulres,  qu’iln’est  pas  facile  de  la  bien  connaitre,  pour  ainsi  dire,  soustontes  ses  faces,  et  qu’on 
est  expose  ou  a la  diviser  en  plusieurs  especes  ou  a la  confondre,  ainsi  que  nous  parait  avoir 
fait  M.  de  Koninck,  avec  les  especes  voisines. 

La  T.  acuminata  peut  etre  lisse  ou  plissee,  peut  avoir  le  sinus  tellement  releve  que  sa  face 
soit  un  des  cotes  de  la  pyramide  dont  la  coquille  prend  alors  la  forme,  ou  bien  Vavoir  si  peu 
que  cette  meme  face  ne  soit  pas  du  tout  visible,  quand  la  coquille  est  posee  sur  la  valve 
dorsale ; mais  au  milieu  de  toutes  ces  formes  diverses,  elle  se  distingue  de  la  T . pugnus  par 
l’absence  de  plis  sur  les  lobes  lateraux,  et  de  dentelures  aux  bords,  et  de  la  T.  cordiformis 
par  sa  moindre  epaisseur  dans  le  lobe  median,  par  sa  plus  grande  taille,  et  par  ses  plis  plus  obso- 
letes  et  plus  arrondis.  La  T.  acuminata  est  quelquefois  ornee  de  stries  d’une  finesse  extreme, 
qui  ne  penetrent  pas  au  dela  de  lepiderme  ou  de  la  couche  la  plus  superficielle  tlu  test.  Ces 
stries  sont  peu  persistantes,  el  paraissent  n’avoir  pas  existe  dans  un  grand  nombre  de  varie- 
tes, au  nombre  desquclles  se  trouve  celle  que  nous  representons  ici.  Elies  sont  d ailleurs  tres 
distinctes  des  stries  saillantes  de  la  T.  Meyendorfii. 

Nous  n’avons  trouve  en  Russie  que  la  variete  deprimee  de  cette  espece,  a sinus  arrondi, 
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a front  large  et  pea  releve.  Les  cotes  sont  lisses,  le  sinus  porte  trois  ou  qualre  plis,  et  le  bour- 
relet  quatre  ou  cinq.  Ces  plis  ne  remontent  pas  vers  le  crochet  au  dela  de  la  moitie  de  la 
coquille. 

Dimensions.  Longueur,  20  millimetres.  — Par  rapport  a la  longueur:  largeur,  1,50; 
epaisseur,  0,60.  Angle  cardinal,  130  a 135°. 

Cette  espece  est  souvent  beaucoup  plus  grande  en  Angleterre  et  en  Belgique,  oil  elle  atteint 
une  longueur  de  40  a 45  milliinetres. 

Gis  et  lac  Daus  les  calcaires  carboniferes  de  Cosatchi  Datchi,  a lest  de  Miask,  sur  le  revers 
oriental  de  l’Oural;  dims  les  calcaires  carboniferes  de  Belgique,  d’Angleterre,  dont  elle  est 
une  des  coquilles  les  plus  abondantes,  et  dont  elle  serait  exclusivement  caracter.st.que,  si  elle 
u’ avail  ete  decouverte  par  MM.  Austen  et  Phillips  dans  les  calcaires  plus  anciens  de  Newton 
Bushel,  en  Devonshire.  Nous  ne  la  connaissons  pas  dans  le  systeme  devomen  de  la  Prance  m 
des  bords  du  Rliin.  La  TcrebraUda  mesogona  Phill.,  qui  vient  presque  se  confondre  avec 
certaines  varietes  de  la  T.  acuminata,  mais  qui  parait  etre  constante  dans  sa  iorme,  et  de- 
pourvue  de  toute  espece  de  plis,  a ete  decouverte  dans  les  couches  siluriennes  de  V Amenque 
du  nord  par  M.  de  Castelnau  (1). 

Explication  des  figures.  Pl.  IX,  fig.  14,  a.  Coquille  adulte  vue  de  profil,  provenant  de 
Cosatchi  Datchi. 

Fig.  14,  b.  La  meme  vue  de  face. 


18.  TEREBRATIILA  CORDIFORMIS. 

Terebratula  cordiformis,  Sow.,  1825,  Min.  conch.,  vol.  v,  p.  154,  pl.  495,  fig.  2,  4- 

Cette  Terebratule  qui  se  distingue  de  la  T.  pugnus  par  l’absence  de  toute  espece  de  plis  sur 
les  cotes,  n’a  encore  die  trouvee  en  Russie  que  dans  les  contrees  de  1’ Altai.  Nous  en  avons  vu 
de  beaux  echantillons  dans  les  collections  du  corps  des  mines  a Saint-Petersbourg;  ils  prove- 
naient  des  environs  de  Gerichof,  gouveruement  de  Tomsk.  Comme  cette  espece  appartient, 
en  general,  au  systeme  carbonifere,  nous  sommes  portes  a croire  que  des  depots  de  cet  5ge 
existent  dans  lalocalite  que  nous  venons  de  nommer  et  ou  se  rencontre  abondamment  aussi  la 
T.  sacculus  (vai*.  hast  ala).  On  salt,  d’aillenrs,  que  le  calcaire  carbonifere  est  fort  developpe 
dans  la  Siberie,  et  le  beau  voyage  d’exploration,  que  vient  d’accomplir  M.  de  Tchihatcheff,  a 
demontre  son  existence  dans  plusieurs  regions  fort  distantes  les  unes  des  autres,  entre  autres 
sur  les  bords  de  la  riviere  Bouchtarma;  pres  des  villages  de  Zmieff  et  de  Laziha,  non  lorn  ( e 
Zmieinogorsk,  et  pres  des  mines  de  Rydarsk  et  de  Zirianof. 


(1)  Terrains  siluriens  de  l' Amivique  du  nord , Paiis,  1843,  pl.  13,  fig-  3. 
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19.  TEREBRATULA  PUGNUS. 

PL.  x,  FIG.  1 , a,  b. 


Anomiles pugnus,  Martin,  1809,  Petr.  Derb.,  p.  13,  pi.  22,  fig.  4,  5 (non  Fischer). 

Terebratula  pugnus.  Sow.,  Min.  conch.,  1825,  vol-  v,  p.  155,  pi.  497,  fig.  1-6. 

— platyloba,  id.,  ibid.,  vol,  v.  p.  155,  pi.  496,  fig.  5,6. 

— pugnus,  von  Buch,  1834,  Uber  Terebr.  p.  34;  id..  Mini.  soc.  Geol.,  vol.  in, p.  133,  pi.  14, fig.  2. 

— — Phill.,  1836,  Geol.  of  Yorksh.,  vol.  ii,  p.  222,  pi.  12,  fig.  17. 

Atrypa  — .1.  Sow.  1840,  Geol.  brans.  2"  ser.,  vol.  v,  pi.  56,  fig.  15, 18. 

Terebratula  — Pliill.,  1841,  Palceoz.  foss.,  p.  87,  pi.  35,  fig.  156. 

— — Sandberg.,  1842,  Neu.  Jarb.  p.  398. 


acuminata  {partim),  deKon.,  1842,  Desc.desFoss.  deBelg.,  p.  278,  pi.  18,  fig.  3,/,  k ( exclusis 
aliis). 


Cette  Terebratule,  que  M.  de  Buch  a prise  comme  type  de  sa  division  des  Pugnacees,  est  si 
bien  connue,  que  nous  nous  abstiendrons  de  la  decrire  dune  maniere  detaillee.  Nous  ren- 
verrons  aux  divers  auteurs  qui  en  ont  parle,  et  surtout  a la  description  de  M.  de  Buch,  qui 
en  a donne  une  idee  fort  exacte.  L’espece  que  nous  avons  trouvee  dans  l’Oural  est  tellement 
identique  avec  les  individus  provenant  descalcaires  carboniferes  de  1’ Angleterre,  que  nous  ne 
saurions  y trouver  la  plus  legere  difference.  Elle  a,  comme  la  variete  la  plus  commune  en 
Angleterre,  quatre  ou  cinq  plis  au  sinus  et  deux  sur  les  cotes.  Ces  plis  se  prolongent  a peine 
au-dela  du  milieu  de  la  coquille,  mais  ils  sont  fortement  denteles  a la  commissure  des  valves, 
et  ce  n’est  meme  souvent  qua  ces  dentelures  que  l’on  reconnait  les  plis  des  cotes  qui,  inalgre 
leur  peu  de  contmuite  sont,  cependant,  ainsi  que  1 a fort  bien  remarque  Sowerbv,  un  des 
meilleurs  caracteres  pour  distinguer  cette  espece  des  T . eordiformis,  reniformis  et  acuminata. 
Le  sinus  est  tres  large,  et  en  meme  temps  fortement  releve  a son  extremite;  il  occupe  les 
trois  quarts  de  la  largeur  totale  de  la  coquille.  La  valve  ventrale,  de  meme  que  dans  la  plupart 
des  Pugnacees,  est  beaucoup  plus  gibbeuse  que  la  valve  dorsale. 

Dimensions.  Longueur,  20  millimetres.— Par  rapport  a la  longueur  : largeur,  1,20;  epais- 
seur,  0,75.  Angle  cardinal,  120  a 125°. 

Gts.  et  toe.  Dans  les  calcaires  carboniferes  de  Cosatchi  Datchi , sur  le  revers  orienlal  de 
1’Oural,  a Test  de  Miask;  e’est  le  seul  point  ou  nous  l’ayons  positivement  trouvee  en  Russie. 
Elle  est,  au  contraire,  tres  abondante  dans  les  couches  contemporaines  de  la  Belgique  et 
de  1 Angleterre.  Plus  rare  dans  le  systeme  devonien,  elle  est  citee  cependant  dans  les  cal- 
caires de  Plymouth,  de  Newton-Bushel,  de  Barton,  et  dans  ceux  de  Wilmar  sur  la  Lahn 
(Sandberger).  Nous  remarquerons , toutefois,  que  la  similitude  est  moins  complete  entre 
les  individus  qui  appartiennent  aux  couches  devoniennes  et  ceux  des  depots  carboniferes, 

qu  elle  ne  1 est  entre  les  individus  du  Yorkshire  et  ceux  que  nous  avons  rapportes  de  la 
Siberie. 

Explication  des  figures.  Pl.  X,  fig.  1 , a.  Individu  adulte  vu  de  face ; aucun  de  nos  echantillons 
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ne  montre  la  forme  de  l’ouverture  cardinale,  qui,  dans  ces  especes,  est  ordinairement  placee 
au  dessous  du  crochet. 

Fig.  1 , b.  he  meme,  vu  de  profd,  pour  montrer  lenorme  disproportion  qui  existe  entre  les 
valves. 


20.  TEREBRATULA  PLEURODON. 
pl.  x,  fig.  2,  a,  b,  c. 

Terebralula  pleura  don,  Phill.,  1836,  Geol.  of  Yorks.,  vol-  H,  p.  222,  pl.  12,  fig.  25-30  (non  Phill.,  Palceoz. 
foss.,  pl.  35,  fig.  155). 

— sulcirostris,  id.,  ibid.,  p.  222,  pl.  12,  fig.  31,  32. 

— connivens,  Eicliw.,  apud  von  Bucta,  18/i0,  Beitr.  zur  geb.  Russl.  (non  Sp.  connivens,  Phill.). 

— pentaloma,  de  Kon.,  1842,  Desc.  desfoss.  de  Bclg.,  p.  289,  pl.  19,  fig.  2,  a,  b,  c,  d. 

Coquille  sub-triangulaire,  distinctement  trilobee,  couverte  dans  toute  sa  longueur  de  plis 
simples,  tranchants,  variant  de  quatre  e'i  sept  au  sinus,  et  de  quatre  a huit  sur  chaque  lobe 
lateral.  Le  caractere  le  plus  saillant.  de  cette  espece  consiste  dans  la  forme  du  front.  La  valve 
ventrale,  apres  s’etre  elevee  perpendiculairement  au  dessus  du  natis,  suit  une  pente  d en\  iron 
45°,  et  se  replie  brusquement  pres  de  la  commissure  I'rontale,  oil  les  bords  des  deux  valves  se 
joignent  dans  une  meme  face  verticale  ou  legerement  arrondie  : les  plis  anguleux  de  la  surface 
deviennent  plus  plats  vers  le  front,  et  montrent  dans  leur  milieu  une  legere  rainure  corres- 
pondant  aux  sillons  qui  separent  les  plis  de  l’autre  valve.  Cette  disposition  ne  se  voit  que  dans 
les  indiviilus  adultes;  dans  les  jeunes,  la  commissure  des  valves  forme  une  arete  tranchante. 

La  valve  dorsalc  est  beaucoup  moins  epaisse  que  la  valve  ventrale ; le  sinus  median  est  pro- 
fond  , mais  il  se  perd  vers  le  tiers  de  la  coquille,  et  n’atleint  jamais  le  crochet;  sa  languette  est 
tres  large  ii  son  ext  remite  et  sa  longueur  est  a peu  pres  les  deux  tiers  de  sa  plus  grande  largeur 
Le  crochet  dorsal  est  pointu  et  enlier ; I’ouverture  et  le  deUidium  sont  places  en  dessous  dans 
une  goutliere  triangulaire  peu  apparente.  L’angle cardinal  depasse  peu  l’angle  droit.  Les  aretes 
cardinales,  plus  longues  cpie  les  aretes  laterales,  sont  legerement  echancrees  pres  du  crochet. 

Dimensions.  Longueur,  15  ii  16  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,32 
a 1,45;  epaisseur,  0,90  a 0,95;  largeur  du  sinus,  0,75  a 0,80.  Angle  cardinal,  100°. 

Rapports  et  differences.  Cette  espece  se  distingue  facilement  de  la  precedente  par  le  nombre 
de  ses  plis,  leur  forme  plus  aigue  et  leur  persistance  jusqu’au  crochet;  mais  elle  appartient 
comme  elle  aux  veritables  Pugnacees,  et  nous  ne  saurions  trop  insister  sur  ce  point,  parce 
qu’il  semble  avoir  ete  peu  rernarque  par  M.  Phillips,  et  totit-a-fait  meconnu  par  noire  savant 
ami  M.  de  Koninck,  dont  nous  paatageons  d’ailleurs  si  souvent  les  opinions.  En  ellet,  de  meme 
que  dans  les  veritables  Pugnacees,  la  valve  dorsale  est  inliniment  moins  epaisse  que  la  valve 
ventrale,  et  quand  la  coquille  est  posee  sur  un  plan  horizontal,  sa  plus  grande  hauteur  se 
trouvepres  du  front.  En  faisant  attention  a ce  caractere  ainsi  qu’ala  forme  clela  face  frontale, 
on  ne  saurait  confondre  cette  espece  avec  la  T.  borealis  Sehlot.,  ni  avecla  T.  plicalella  Dalm., 
especes  a l’une  desquelles  nous  sommes  disposes  a rapporter  la  Terebratule  que  M.  Phillips 
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a decrite  sous  le  nom  de  T.  pieurodon,  dans  son  ouvrage  sur  les  fossiles  paleozoiques  du 
Cornwall. 

La  Terebratula  sulcirostris  est  assez  generalement  consideree  comnie  n’etant  qu’une  variete 
de  la  T.  pieurodon.  Nous  n’en  saurions  dire  autant  des  T.  flexistria,  ventilabrum  et  tumida, 
que  M.  de  Koninck  a cru  pouvoir  y reunir,  et  qui  s’en  dislinguent  soit  par  leurs  plis  fins  el 
dichotomes,  soit  par  leur  forme  generate. 

La  Terebratule  que  M.  Fischer  a decrite  sous  le  nom  de  T . pentatoma  (Notice  sur  les  fossiles 
du  gouvernement  de  Moscott,  p.  34,  pi.  2,  fig.  10  et  11),  et  de  1.  borealis  (Oryctog.  du  gou- 
vernement  de  Moscou,  p.  147,  pi.  23 , fig.  4 ) , ne  manque  pas  tl’une  certaiue  ressemblance 
avec  la  T.  pieurodon;  niais  cependant.  elle  ne  parait  pas  appartenir  aux  Pugnacees,  et  d’ailleurs 
I’echantillon  figure  est  trop  mal  conserve  et  trop  indistinct  pour  que  nous  nous  erosions  obliges 
de  changer,  comme  Fa  fait  M.  de  Koninck,  le  nom  si  bien  connu  d q pieurodon  en  celui  de 
pentatoma. 

Gis.  el  loc.  Nous  avons  trouve  nous-memes  cette  espece  a Arcbangelskoi,  sur  la  route  de 
Vitegra  a Archangel;  a Cosatcbi  Datchi,  sur  le  revers  oriental  de  l’Oural,  a Test  de  Miask; 
et  dans  les  collines  coniques  des  environs  de  Sterlitamak;  trois  localites  appartenant  au 
systeme  carbonifcre.  Elle  est  encore  citee  dans  les  couches  du  meme  age  autour  du  lac  Seliger, 
pres  des  sources  du  Volga  ( Beitr . zur  geb.  It  asst.,  von  Buch,  p.  66).  Enfin  nous  en  avons  vu  des 
individus  provenant  de  Smieinogorsk  dans  F Altai.  Les  eclianlillous  que  nous  avons  recueillis 
a Peredki  dans  le  Valdai  sont  trop  deformes  pour  etre  susceplibles  d’une  rigoureuse  determi- 
nation ; ils  sont  generalement  plus  aplatis  que  la  veritable  T . pieurodon,  et  ont  le  sinus  moins 
replie  a son  extremite.  Si  la  V.  pentatoma  de  M.  Fischer  peut  etre  reunie  a l’espece  qui  nous 
occupe,  il  faudrait  ajouter  Miatclikova  a la  liste  des  localites  carboniferes  oil  elle  se  rencontre 
en  Russie.  Dans  l’Europe  occidentale,  la  T.  pieurodon  caracterise,  comme  en  Russie,  les  depots 
carboniferes  : elle  abonde  dans  le  Yorkshire  et  dans  le  Derbyshire;  en  Belgique,  a Vise  et 
a Tournav.  Il  parait  aussi  qu’elle  a ete  trouvee  dans  le  systeme  carbonifcre  de  la  Silesie. 

Explication  des  figures.  Pl.  X,  fig.  2,  a.  Individu  adulte  pose  sur  la  valve  dorsale,  et  mi 
perpendiculairemenl  au  plan  sur  lequel  il  repose. 

Fig.  2,  b.  Le  meme,  vu  du  cote  du  front  pour  montrer  les  profondes  dentelures  des  bords. 

Fig.  2,  c.  Le  meme,  vu  de  profil. 

21.  TEREBRATULA  LIVONICA. 
pl.  x,  fig.  3,  a,  b. 


Terebratula  Livonica,  von  Buch,  1838,  Mem.  de  lasoc.  (jeol.  de  France,  vol.  hi,  p.  136,  pl.  Ill,  fig.  5. 

— — Lam.,  1840,  Anim.  s.  vert.,  2'  ddit.,  vol.  vu,  p-  353. 

— — Von  Buch,  1840,  Beitr.  zur  geb.  Russl.,  p.  61. 

Cette  Terebratule  du  groupe  dcs  Pugnacees  est  remarquable,  ainsi  que  le  lait  observer 
M.  de  Buch,  par  le  peu  de  longueur  de  ses  aretes  cardinales,  et  surtout  par  la  disposition  de 
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ses  plis,  qui  sur  la  valve  ventrale  sont  couches  et  inclines  vers  le  milieu  tie  la  coquille,  de  ma- 
niere  a ne  laisser  voir,  en  grande  partie,  que  leur  face  exteme,  tandis  que  sur  l’autre  valve 
ils  sont  appuyes  en  dehors,  et  montrent  une  moindre  partie  de  leur  cole  exterieur,  que  de  leur 
edte  interieur.  Chaque  valve  est  ornee  de  plis  rayonnants,  simples,  tranchants  et  fortement 
courbes  de  dedans  en  dehors;  on  en  comptedecinq  a six  dans  le  sinus,  et  de  sept  a huit  sur 
les  cotes.  Les  plis  du  sinus  sont  inegaux;  deux  ou  trois  plus  saillants  que  les  aulres  occupent 
l’extremite  du  front.  Les  bonis  des  valves  sont  profondement  denteles,  excepte  sur  les  cotes 
de  la  languette  du  sinus  oil  les  plis  s’efTacent  graduellement.  Cette  languette,  remarquable 
par  sa  longueur  et  par  l’etroitesse  de  son  sommet,  est  fortement  replieesur  elle-meme,  et  son 
extremite  devient,  commedans  laplupartdes  pugnacees,  presque  perpendiculaire  a l’axe  lon- 
gitudinal de  la  coquille.  Le  crochet  dorsal,  pointii  et  detache,  est  toujours  enlier  comme 
dans  le  plus  grand  nombre  des  Terebralules  de  cette  division.  L’ouverture  apiciale  est  oblon- 
gue,  et  descend  de  la  pointe  du  crochet  jusque  sur  la  valve  ventrale  avec  laquelle  elle  est  en 
contact;  elle  est  fermee  sur  les  cotes  par  les  deux  pieces  du  deltidium. 

Dimensions.  Longueur,  1 5 millimetres.  — Par  rapport  a la  longueur  : largeur,  1 ,25  a 1 ,30  ; 
epaisseur,  0,90;  longueur  de  la  languette  du  sinus,  0,60;  largeur  de  sa  base,  0,75;  largeur 

de  son  sommet, 0,22.  Angle  cardinal,  110  a 115°. 

Rapports  et  differences.  Par  la  forme  des  plis  inclines  sur  la  valve  ventrale  vers  le  bourrelet, 
et  sur  la  valve  dorsale  vers  les  angles  lateraux  de  la  coquille,  par  la  longueur  de  son  sinus 
pointu  au  sommet,  et  enfin  par  la  presence  de  plis  sur  les  cotes  inteneurs  du  smus,  cette 
espece  se  distingue  facilement  des  T.  varians  et  pleurodon,  pres  desquelles  elle  vient  se 
placer. 

Gis.  et  Loc.  La  T.  livonica  est  propre  ii  la  Russie,  et  y caractense  le  systeme  devomen 
du  nord  et  du  centre  de  ce  vaste  empire.  Elle  a ete  trouvee  sur  les  bords  de  la  riviere  Aa,  pres 
Adsel,  en  Livonie;  a Isborsk,  dans  le  gouvernement  de  Pskof;  a Boudevitch,  a quarante  et 
une  verstes  au  nord  de  Mtzensk,  entre  cette  derniere  ville  et  Bielef,  a la  l.mite  septentrm- 
nale  du  gouvernement  d’Orel.  Les  individus  que  nous  avons  recueillis  dans  cette  derniere  loca- 
lite  sont  identifies  a ceux  du  grand  bassin  devonien  du  nord,  sauf  la  longueur  de  la  languette 
du  sinus  qui  est  un  peu  moins  considerable. 

Explication  des  figures.  Pl.  X,  fig.  3,  a.  Individu  provenant  d’ Adsel  et  recueilli  par 
M.  le  colonel  Helmersen.  Depuis  la  confection  de  nos  planches,  nous  avons  recu  un  echanti  - 
Ion  oil  l’ouverture  et  le  deltidium  sont  parfaitemeut  conserves. 

Fig.  3,  b.  Le  meme  vu  de  profil. 


22.  TEREBRATULA  HUOTINA.  — (Nov.  sp .) 
PL.  x,  FIG.  4,  a,  b. 


Coquille  subpentagone,  couverte  de  plis  rayonnants  legerement  aigus,  au  nombre  de  cinq  a 
six  dans  le  sinus,  et  de  dix  a seize  sur  chacun  des  c6tes.  Les  plis  lateraux  sont  assez  variables, 
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parce  que  dans  certains  individus  les  plus  exterieurs  sont  souvent  effaces,  tandis  que  dans 
d’autres,  conune  dans  celui  que  nous  avons  figure,  ils  sont  bien  distincts  malgre  leur  finesse. 
Deux  ou  trois  des  plis  du  sinus  ou  du  bourrelet  sont  souvent  plus  hauls  et  plus  larges  que 
les  autres;  celte  difference  n’existe  pas  dans  les  jeunes  individus,  et  en  examinant  ceux  qui 
sont  adulles,  on  voit  que  l’inegalite  ne  se  manifeste  qu’a  une  certaine  distance  de  la  cliarniere 
(8  a 10  millimetres).  Le  crochet  de  la  valve  dorsale  est  petit,  detache  et  legerement  re- 
courbe,  le  ddtidium  n’est  pas  visible  dans  les  ecbantillons  incomplets  que  nous  possedons.  Le 
sinus  est  profond;  sa  languette,  arromlie  a 1’extremite,  releve  plus  ou  moins  le  bord  de 
la  valve  ventrale,  suivant  l’age  de  la  coquille,  et  finit  presque  par  lui  donner  la  forme  propre 
aux  Terebratules  pugnacees ; cette  espece  est  done,  pour  ainsidire,  sur  la  limits  des  deux 
oroupes  etablis  par  M.  de  Bucb,  sous  lesnomsde  pugnaccceel  conctnnece,  et  forme  le  passage  de 
fun  a l’antre.  Les  aretes  cardinales  sont  legerement  arrondies , et  s’unissent  msensiblement 
aux  aretes  laterales  fortement  arquees.  La  plus  grande  largeur  est  au  milieu  de  la  coquille;  les 
bords  des  valves  sont  denteles,  excepte  sur  les  cotes  de  la  languette  du  sinus,  les  dentelures 
sont  moins  profondes  que  dans  fespece  precedente. 

Dimensions.  Longueur  absolue,  15  a 17  millimetres.  - Par  rapport  a la  longueur  : largeur, 

1 ,22  a 1 ,33;  epaisseur,  0,72  ; longueur  dela  languette  du  sinus,  0,43;  largeur  du  sinus,  0,64 

a 0,66.  Angle  cardinal,  11 0°.  . , . . 

Rapports  et  differences.  Le  nombre  et  la  forme  des  plis,  le  momdre  developpement  de  la 
languette  du  sinus,  et  la  courbure  de  la  valve  ventrale  qui  se  replie  sur  elle-meme  vers  le  front, 
sovit  des  earacteres  suffisants  pour  distinguer  cette  Terebratule  de  la  precedente.  Panm  les 
especes  conuues,  celle  qui  s’en  rapproebe  le  plus  est  la  T . lacunosa  J.  Sow.,  Sil.  syst.;  et  la  seule 
difference  que  nous  puissions  signaler,  consiste  dans  le  sinus  qui  dans  notre  espece  ne  prend 
pas  naissance  au  crochet,  et  ne  se  fait  sentir  qu’au  quart  environ  de  la  coquille.  Ce  caractere 
la  distingue  aussi  dela  T.  plicatella  Dalin.,  qui  n’est  probablcment  pas  autre  que  la  T.  lacunosa 
So\y.  Ayant  decouvert  un  ou  deux  exemples  de  dichotomie  dans  les  plis  lateraux,  nous  avons 
cberche  a rapproeber  noire  espece  de  la  T.  borealis;  mais  il  sullil  de  lire  la  description  de 
M.  de  Buch,  et  de  jeter  les  yens  sur  la  J.  lacunosa  Sold.,  a laquelle  renvoie  ce  savant  auteur, 
pour  se  convaincre  qu’elle  en  est  fort  differente.  En  la  dediant  a M.  Huot,  1 un  des  membres 
les  plus  distingues  de  la  Societe  geologique  de  France,  nous  sommes  lieureux  de  rappeler  ici 
ses  beaux  travaux  geologiques  sur  la  Crimee. 

Gis.  et  loc.  Cette  Terebratule  est,  commela  precedente,  propre  au  systeme  devonien  de  la 
Russie;  clle  se  trouve  a la  fois  dans  le  nord  etdans  le  centre  de  eet  empire,  et  nous  f avons 
recueillie  a Zadonsk  sur  le  Don  ; a Octrada,  au  nord  d’Orel;  a Tchudovo  et  a Prussino  sur  le 
Volkof.  M.  Eichwald  nous  a donne  une  petite  Terebratule  provenant  de  Kaininietz  Podolsk, 
que  nous  croyons  appartenir  aussi  a celle  incmc  espece,  qui  parait  se  trouver  en  Russie  sur 
une  elendue  de  pays  assez  considerable. 

Explication  des  figures.  Pl.  X,  fig.  4 , a.  Individu  adulte  provenant  de  Zadonsk,  pose  sur  la 
valve  dorsale;  e’est  un  des  plus  grands  que  nous  avons  trouves. 

Fig.  4,  b.  Le  meme,  vu  de  profil. 
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23.  TEREBRATULA  VENTILABRUM. 


Terebratula  ventilabrum , Phil!.,  1836,  Geol.  of  Yorksh.,  vol.  ii,  p.  223,  pi.  12,  fig.  36,  38,  39. 

— — Von  Buch , 1840,  Beitr.  zur  geb.  Russl. , p.  56. 

Selon  M.  de  Buch,  on  trouve  sur  le  Volkof  une  Terebratule  ornee  de  plis  longitudinaux, 
<|ui  est  remarquable  par  son  angle  cardinal  aigu  toujours  raoindre  que  80%  et  par  la  longueur 
excessive  de  ses  aretes  cardinales,  doubles  au  raoins  des  aretes  lalerales.  Cette  Terebratule 
qu’il  identilie  avec  la  T.  ventilabrum,  espece  tres  mal  comma  des  couches  carboniferes  du 
Yorkshire,  ue  saurait  etre  confondue  avec  celle  que  nous  venons  de  decrire,  dont  1 angle  car- 
dinal est  de  100  a 110%  ct  qui  a d’ailleurs  un  plus  grand  nonibre  de  plis  sur  les  cotes,  ll 
est  probable  que  M.  de  Buch  a voulu  designer  sous  ce  nom  une  Terebratule  tres  abondante 
dans  une  des  couches  devoniennes  que  nous  avons  observees  pres  d Ostrof,  sur  la  rive  gauche 
du  Volkof,  et  dont  nous  n’avons  pu  avoir  que  des  fragments  trop  engages  dans  la  roche  pour 
etre  susceplibles  d’une  exaete  determination.  Selon  M.  Helmersen  ( Rapport  a i Academie  de 
Saint-Petersbourg,  4e  v.,  1840),  la  T.  ventilabrum  se  trouve  encore  a Snetogorskoi,  pres  de 
Pskof.  Coinme  la  T . ventilabrum  est  une  espece  tres  mal  caracterisee  meme  en  Angletei  re, 
on  M.  Phillips  l'a  etablie,  nous  craignons  qu’on  ne  reunisse  sous  ce  nom  des  especes  diffe- 
rentes.  M.  deKoninck  la  considere  comme  une  variete  de  la  T.  Pleurodon. 


24.  TEREBRATULA  GEINITZIANA. 
pl.  x,  fig.  5 , a,  b. 

Coquille  petite,  sub-pentagone,  ornee  de  plis  peu  eleves,  legerement  aigus  au  sommet,  et 
obsoletes,  sinon  completement  eflaces,  dans  le  voisinage  du  crochet;  on  en  compte  quatre  ou 
cinq  dans  le  sinus,  et  huit  ouneuf  sur  les  cotes,  ils  sont  separes  par  des  sillons  a fond  tres  etroit. 
Les  aretes  cardinales  arrondies  s etendent  a peu  pres  jusqu  au  milieu  de  la  coquille,  oil  se 
trouve  la  plus  grande  largeur.  La  valve  ventrale,  beaucoup  plus  epaisse  que  la  valve  dorsale, 
est  relevee  forlement  vers  le  front,  ou  elle  atteint  sa  plus  grande  hauteur,  et  celle-ci  est 
creusee  par  un  profond  sinus,  qui,  a son  exlremite,  devient  presque  perpendiculaire  a 1 axe 
longitudinal  de  la  coquille.  Le  crochet  est  petit,  degrade,  et  1 on  ne  voit  aucunes  traces  de 
deltidium. 

Dimensions.  Longueur,  10  millimetres. — Par  rapport  alalongueui  . largeur,  1,13;  epais- 
seur,  0,75;  largeur  de  la  languette  du  sinus  a sa  base,  0,50;  id.  a son  sommet,  0,35.  Angle 
cardinal,  100  a 105”. 

Rapports  et  differences.  Cette  Terebratule,  dont  nous  n’avons  trouve  qu’un  seul  echantillon, 
a beaucoup  de  ressemblance  avec  la  T . variant  et  la  T.  Tluirmanni,  et  nous  aurions  eu  meme 
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heaucoup  de  peine  a Ten  separer,  si  nous  n’avions  eu  recours  a un  caractere  qui  distingue  la 
plupart  des  Terebratules  pugnacees  du  terrain  paleozoique  de  celles  des  terrains  secondaires ; 
nous  voulons  parler  du  dellidium.  En  effet,  dans  les  premieres  le  crochet  est  court,  le  delti- 
dium  n’est  pas  visible,  et  parait  meme  en  certains  cas  n’ avoir  jamais  existe,  tandis  que  dans 
les  pugnacees  des  terrains  secondaires,  il  est  toujours  parfaitement  developpe.  La  T.  Gcinit- 
ziana  dififere  encore  de  la  T.  varians  par  la  moindre  hauteur  de  ses  plis,  qui  produisent  sur 
les  bords  des  dentelures  moins  profondes;  en  s’attacbant  a ce  ineme  caractere,  ainsi  qu  a la 
finesse  des  sillons  qui  separent  les  plis,  on  distingue  facilement  cette  coquille  de  la  T.  Iluotina. 

Gis.  et  toe.  Nous  n’avons  trouve  cette  espece  qua  Schidrova,  pres  de  1’ embouchure  de  la  Vaga , 
dans  la  Dvina  (1);  elle  y elait  assez  abondante,  mais  engagee  dans  un  calcaire  argileux,  d’ou 
nous  n’avons  pu  en  extraire  qu’un  seul  echantillon  complet.  Elle  offre  un  certain  interdt  en 
ce  qu’elle  est  la  seule  veritable  Terebratule,  ornee  de  plis  longitudinaux,  que  nous  connais- 
sions  dans  le  systeme  per  mien,  non  seulement  en  Russie,  mais  encore  dans  le  reste  de  l’Europe; 
car  la  T.  Schlotheimi,  du  zechstein  d’Alleinagne,  etablie  par  M.  de  Buch  aux  depens  d’une  des 
especes  confondues  par  Schlotheim  sous  le  nom  de  T.  lacunosus,  est  une  coquille  tout-a-fait 
anormale,  qui  doit  former  parmi  les  Terebratules  une  sous-section  dont  les  caracteres  se  rap- 

prochent  de  ceux  des  Pentameres. 

Explication  des  figures.  Pl.  X,  FIG.  5,  a.  Individu  adulte  vu  de  face. 

Fig.  5,  b.  Le  meme  vu  de  profil. 


25.  TEREBRATULA  PLICATELLA. 

Anomia  plicalella,  ? Linn.,  Syst  nat.,  12'  Mit.,  vol.  I,  p.  1152  (non  Ter.  id.  Sow.). 

Anomiles  — Wahl.,  1821,  Act.  Soc.  sc.  Ups.,  vol.  viii,  p.  67. 

Terebratula  — Dalm.,  1827,  Vet.  Acad,  handl.,  p.  53,  pl.  6,  fig.  2 

_ _ Ilising.,  1837,  Leth.  suec.,  p.  80,  pl.  23,  fig.  U,  a,  b,  c. 

- lacunosa?  Sow.,  1839,  Sit.  syst.,  p.  611,  pl.  12,  fig.  10  (non  Walh.). 

Coquille  petite,  sub-pentagone,  et  ornee  dans  sa  longueur,  de  trois  ou  qualre  plis  dans 
le  sinus,  et  de  cinq  ou  six  sur  les  cotes ; ces  plis  sont  simples.  L’angle  cardinal  est  de  1 05° 
environ.  Le  crochet  pointu  et  saillant  est  peu  recourbe,  et  les  aretes  cardinales  sont  aussi 
longues  que  les  aretes  laterales.  Ces  dernieres  sont  arrondies  suivant  des  arcs,  dont  les 
cordes  seraient  a peu  pres  paralleles.  Le  sinus  dorsal  seprolonge  presque  jusqu  a la  pointe  du 
crochet,  caractere  qui  distingue  eminemment  la  T.  plicatclta.  La  valve  ventrale  est  plus  gib- 

beuse  que  la  valve  dorsale.  , 

Dimensions.  Longueur,  8 millimetres.  — Par  rapport  a la  longueur  : largeur,  1,-0;  epais- 

seur,  0,56. 

(1)  Dans  son  voyage  5 la  Petchora,  en  1843,  le  comte  de  Keyset-ling  a retrouvd  cette  Terebratule  sur  les  bords 
de  la  Suchona,  gouvernement  de  Vologda. 
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Rapports  et  differences.  Si,  cotnme  le  (lit  M.  de  Bucli,  la  T.  borealis,  que  Schlothenn  a decnte 
sans  la  figurer,  a les  plis  fortement  dichotomes,  nous  ne  croyons  pas  qu’on  pause  y reumr  a 
T.  plicatella,  dont  les  plis  sont  toujours  simples.  Nous  n’admettons  pas  non  plus  dans  la  syno- 
nvmie  de  cette  derniere  espece,  ainsi  que  propose  de  le  faire  M.  de  Buch,  la  T canahculata 
Dalm.,  dont  les  deux  valves  sont  egalemcnt  gibbeuses,  et  que  nous  placons  dans  le  groupe  des 
Spirifcr  biforati;  pent  Streavecplus  de  raisou  pourrait-ou  en  rapprocher  la  T.  lacunosa  (Sow.) 

que  nous  avons  deja  comparee  a la  T.  Huolina. 

Gis  ct  loc  Cette  petite  coquille  provient  des  calcaires  de  Zakekina,  sur  la  Bielaja,  route 

de  Bielozeskoi  a Uziansk  (Oural).  La  T.  plicatella  e st  en  Europe  une  espece  sdurienne  ; les 
couches  de  Zakekina  qui  sont,  dans  l’Oural  du  sud,  tout-a-fait  a la  partie  mferxeure  des  ter- 
rains fossiliferes,  doivent  aussi  appartenir  a la  mdme  epoque,  car  nous  y avons  trouve  la 
T.  nuda,  qui,  dans  le  nord  de  l’Oural,  est  une  coquille  propre  aux  couches  a Pentameres.  os 
echanlillons  sont  trop  mal  conserves  pour  pouvoir  etre  figures. 

26.  TEREBRATULA  STRAJESKIANA.  — (Nov.  sp.) 
pl.  x,  fig.  6,  a,  b. 

Coquille  obronde,  a lobes  laternux  dilates,  ornee  dans  le  sens  de  sa  longueur  de  plis  larges, 
espaces,  arrondis  et  presque  tons  dichotomes.  On  remarque  dans  le  sinus  Irois  on  qua  re 
plis  qui  se  divisent  dans  le  milieu  de  leaf  longueur,  et  on  en  distiugue  sur  le  bonrrele  qualre 
autres  qui  se  bifurquenl  pres  du  front  i la  maniere  des  plis  de  VOrtlu,  Actcm  (Sd.  sjst.j, 
les  lobes  Intermix  sent  garnis  de  cinq  a six  plis,  dont  la  bifurcation  est  irregul.ere,  et  „a,t  a 
des  distances  iuegales  du  crochet;  ils  sont  inoins  larges  que  les  mtervalles  qui  les  separenl. 
La  valve  ventrale  est  plus  gibbeuseque  la  valve  dorsale,  die  s’elevc  par  une  peulc  legeremen. 
arrondie  jusqu’au  milieu  de  sa  longueur,  et  suit  de  lajuscp.  au  bord  anterieur  une  direct, o„ 
horizontale;  elle  a done  sons  ce  rapport  one  forme  qui  sernble  her  ensemble  les  <leux  groupe, 
des  Puguacees  et  des  Concinnees;  ses  arttes eardinales sont  eourtes  etarrond.es,  et  sa  plus 
grande  largeur  eat  avantle  milieu  desa  longueur.  Ne  possedant  pas  e„  enher  la  valve  dor- 

sale  de  cette  espece,  nous  ne  pouvons  rien  dire  du  crochet  n.  de  ses  parties  accesso.res.  Le 

sinus  est  profond, large  et  asses  plat  dans  lemilien,  sesbords  rapides  sont  deponrvus  de  pirn  S. 

languette  est  saiUante,  et  a en  longueur  la  moitic  de  la  longueur  to, ale  de  la  coqudle.  Elle 

est  tres  large  et  arrondie  a son  extremite.  . .... 

Dimensions.  Longueur,  22  millimetres. —Par  rapport  a la  longueur  : largeur,  1,30;  epa.s- 

seur,  0,63;  longueur  de  la  languette  du  sinus,  0,50.  

; * dV»—  <»  ■»»»«  <■«  >,e«  - : 777 

dans  les  collections  de  Bonn  et  d'Heidelberg  T.  boreal is,  qu.  d.  fere  de  celle  que  M de  Buch 
a decrite  sous  ce  noin,  et  qui  rappelle  assez  bien  la  T.  slrajesktana  de  Oural  (1).  Nous  ne 


(1)  Nous  aurons  plus  d’une  fois  occasion  de  signaler  des  rapports  scnblables  entre  les  especes  de  ces  deux 
i eioignds  (Voir  la  description  de  la  T.  suMepida,  de  YOrlhis  testudmana,  etc.). 
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croyons  pas,  toutefois,  que  ces  coquilles  soient  identiques;  la  Terebratule  de  l’Eifel  a 
des  plis  moins  dichotomes,  le  sinus  un  peu  moins  releve,  et  par  suite  la  valve  ventrale  lege- 
rement  repliee  vers  le  front.  Notre  espece  est  surtout  remarquable  par  cette  rare  association 
de  plis  dichotomes  aune  forme  pugnacee;  nous  nous  faisons  un  plaisir  de  la  dedier  au  jeune 
et  intelligent  officier  qui  a dirige  les  dernieres  expeditions  que  le  gouvernement  russe  a fait 
executer  dans  le  nord  de  l’Oural,  et  a qui  la  geologie  doit  la  decouverte  des  fossilesjurassiques 
de  ces  hautes  latitudes. 

Gis.  et  ioc.  Calcaires  devoniens  de  la  riviere  Jolva,  au  S.  O.  de  Bogoslofsk  (Oural):  on 
trouve  encore  dans  les  mernes  couches  le  Bellerophon  radiatus  d’Orb. ; la  T.  aspera  et  le 
Sphceronitcs  tesselata  Phill.,  trois  especes  assez  caracteristiques  des  couches  devoniennes  dans 
l’Eifel  etle  Devonshire. 

Explication  des  figures.  Pl.  X,  fig.  6,  a.  Valve  ventrale  vue  deface. 

Fig.  6,  b.  La  meme  vue  du  cote  du  front. 

B.  CONCINNEES. 

27.  TEREBRATULA  VERSILOFII.  — (Nov.  sp .) 

PL.  X,  FIG.  7,  a,  b,  c. 

Petite  coquille  sub-arrondie,  renflee  quand  elle  est  agee,  a valves  egalement  gibbeuses,  cou- 
vertes  dans  leur  longueur  de  plis  fins  et  non  dichotomes.  Ces  plis,  au  nombre  de  dix  sur  cliaque 
lobe  lateral,  et  de  six  a huit  sur  le  lobe  median,  sont  saillants,  arrondis  et  separes  par  des  sil- 
lons  assez  etroits,  dont  le  diametre  augmente  par  l’accroissement.  Ce  caraclere,  aussi  bien 
que  la  saillie  prononcee  du  crochet,  distingue  au  premier  coup  d’oeil  cette  espece  de  la  7 . 
Wilsoni,  ou  le  crochet  est  tres  petit  et  oil  les  plis  ne  sont  separes  que  par  des  sillons  filiformes 
qui  s’agrandissent  a peine  depuis  le  crochet  jusqu’aux  bords.  Le  sinus  dorsal  peu  profond, 
large  et  plat,  remonte  vers  le  crochet  jusqu’au  dela  du  milieu  de  la  coquille ; la  languette  est 
saillante,  sa  longueur  etant  egale  a la  moilie  de  sa  largeur.  Les  valves  se  joignent  au  front  sui- 
vant  une  arete  obtuse ; inais  cette  arete  est  toujours  fortement  exprimee,  et  on  ne  voit  pas, 
comme  dans  la  T.  Wilsoni,  les  bords  anterieurs  des  deux  valves  devenir  presque  perpen- 
diculaires  l’un  a l’autre.  La  valve  ventrale  est  regulierement  convexe,  le  soinmet  de  sa  courbe 
est  a peu  pres  au  milieu  de  la  longueur;  a partir  de  ce  point,  elle  retombe  vers  la  commis- 
sure frontale,  ainsi  que  cela  a lieu  dans  toutes  les  Terebratules  du  groupe  des  Concinnees.  Le 
bourrelet  est  legerement  marque. 

Dimensions.  Longueur,  11  a 15  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,05 
a 1,12;  epaisseur,  0,66  a 0,75;  largeur  du  sinus,  0,55.  Angle  cardinal,  1 10°. 

Rapports  et  differences.  Les  jeunes  individus  de  cette  espece  ont  quelque  ressemblance  avec 
la  T.  plicatella  Dalm. , dont  ils  se  distinguent  cependant  par  leurs  plis  plus  fins,  plus  noin- 
breux,  plus  arrondis  et  moins  saillants : en  vieillissant  ils  deviennent  plus  globuleux  et  se 
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rapprochent  dela  T.  Wilsoni;  mais,  outre  les  differences  que  nous  avons  signalees  entre  ces 
deux  especes,  nous  pourrions  en  citer  d’autres  encore,  s il  ne  suffisait  de  les  voir  aux  i\ eases 
periodes  de  leur  developpement  pour  etre  convaincu  qu’elles  sont  corapletement  mdependantes. 

Gis.  el  loc.  Dans  les  calcaires  devoniens  de  Krjuto  Berochka  (Oural),  ou  elle  a ete  decou- 
verte  par  l’un  denous  sur  la  route  de  Serginsk  a Artinsk.  Nous  nous  faisons  un  plaisir  de  lu. 
donner  le  nom  du  commandant  des  usines  de  Satkinsk,  a qui  nous  devons  des  renseignements 

interessants  sur  la  geologie  de  son  district. 

Explication  des  figures.  Pl.  X,  fig.  7,  a.  Individu  jeune  vu  de  face. 

Fig.  7,  b.  Le  meme  vu  de  profit.  , . 

Fig.  7,  e.  Individu  adulte  vu  du  cote  du  front,  pour  montrer  sa  grande  epaisseur. 


28.  TEREBRATULA  WILSONI. 
pl.  x,  FIG.  8,  a,  b , c. 

Terebralula  Wilsoni,  Sow.,  1818,  Win.  Conch.,  vol.  u,  p.  38,  pl.  118,  fig.  3 (non  Bronn.,  Leth.  geocjn., 
pl.  2,  fig.  11). 

Anomiies  lacunosus,  Walh.,  1821,  Act.  Soc.  sc.  Ups.,  sol  vm,  p.  67  (non  id.  Linn.). 

Terebralula  lacunosa,  Dalai.,  1827,  Vet.  Acad,  handl.,  p-  139,  pl.  6,  fig.  1. 

_ — Hising.,  1837,  Leth.  suecica,  p.  80,  pl.  23,  fig.  3. 

— Wilsoni,  von  Buch.,  1838,  Mini.  Soc.  giol.  de  France,  vol.  hi,  pl.  15,  fig- 19. 

_ J.  Sow.,  1839,  in Silur.  syst.,  Murch.,  p.  615,  pl.  6,  fig.  7. 

Atrypa  sphcerica  ? J.  Sow.,  1841,  Geol.  Irons.,  vol.  v,  2*  serie,  pl.  57,  fig.  3. 

Coquille  arrondie,  globuleuse,  presque  splierique  et  non  trilobee;  valves  egalement  gib- 
beuses,  convenes  de  plis  simples,  rarement  dichotomes,  pen  sadlants,  aplatis  et  separes  les  uns 
des  autres  par  des  sillons  filiformes,  qui  n augmented  pas  sens.b  ement  en  largeur  du  croche 
vers  les  bords.  Il  v en  a cinq  a buit  dans  le  sinus,  et  huit  a dix  sur  les  cotes;  .Is  sent  legeremen. 
denteles  a la  commissure ; les  deutelures  out  environ  1 millimetre  de  protondeur.  Le  crochet 
dorsal  est  excessivement  petit,  recourbe  et  s’applique  sur  l’autre  valve;  son  extremite  est 
quelquefois  percee  d’une  ouverture  dune  exiguite  remarquable,  qui  n est  peut-etre  que  e 
resultat  d’une  fracture;  car  le  plus  souvent  le  crochet  est  entier,  et  les  valves  paraissen.  par- 
faitement  closes.  La  valve  dorsale  est  arrondie  sur  toute  sa  surface,  et  le  sums  plat  et  pen  pro- 
fond  s’enfonee  a peine  au-dessous  des  cotes,  meme  pres  du  front.  La  languette  neaumoins  es 
tres  prononcee,  de  forme  carree  et  a contours  lateraux  presque  parallels  et  perpendicu  aires 
aux  aretes  laterales.  Le  sommet  de  La  languette  est  presque  egal  d sa  base.  Ce  caractere  assez  im- 
portant se  remarque  aussi  dans  certaines  varietes  de  la  T.  priinipdaris  de  1 Ldel,  que  M.  Broun 
a appele  T.  parallelipeda,  et  prouve  leur  affmite  avec  la  T.  Wilsoni,  dont  elles  .(le rent, 
cependant,  par  uue  moindre  epaisseur,  et  surtout  par  la  maniere  tranchee  dont  le  bourrelet 
se  separe  des  lobes  lateraux.  La  T.  Wilsoni  d’Angleterre  a souvent  les  pl  is  du  front  partages 
par  un  trait  leger  qui  correspond  a cbacun  des  sillons  de  l’autre  valve,  caractere  que  nous 
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avons  deja  signale  dans  la  T.  pleurodon,  mais  qui  n’existe  pas  dans  la  T.  JVilsoni  de  Russie. 
( .ertaines  variates  d Angleterre  et  de  Bretagne  ont  les  plis  plus  fins  et  plus  nombreux. 

Dimensions.  Longueur  ordinaire,  15  millimetres,  en  Angleterre  elle  atteint  22  millimetres. 

Par  rapport  a la  longueur  : largeur,  0,95  a 1,00;  epaisseur,  0,94  ; largeur  de  la  languette, 
0,42.  Angle  cardinal,  120°. 

Rapports  et  differences.  La  forme  remarquablement  gibbeuse  de  la  T . JVilsoni,  par  suite  de 
laquelle  les  plis  des  deux  valves  tombent  presque  perpendiculairement  les  uns  sur  les  autres, 
el  rendent  les  bords  tres  obtus  et  a peine  anguleux,  la  font  facilement  reeonnaitre  au  milieu  de 
ses  analogues,  qui,  au  reste,  ne  sont  pas  nornbreuses.  La  plus  voisine,  sans  contredit,  est  celle 
que  M.  J.  Sowerby  a decrite  sous  le  nom  A’Atrypa  sphcerica,  et  qu’il  nous  parait  meme  impos- 
sible de  distinguer  par  aucun  bon  earaclere.  L’ Airy pa  cuboides  J.  Sow.,  Trans,  geol. 
vol.  5,  pi.  50,  fig.  24,  pourrait  encore  etre  eonfondue  avec  la  J.  JVilsoni,  si  Ton  ne  faisait 
attention  a ses  bords  anguleux,  au  plus  grand  developpement  de  la  languette  du  sinus,  ainsi 
qu  aux  plis  plus  nombreux  (15)  dont  celui-ci  est  muni,  et  a leur  moindre  dentelure  au  point  de 
jonction  des  valves. 

Gis.  et  loc.  Calcaires  siluriens  de  Pile  de  Dago,  ou  elle  a ete  trouvee  par  M.  Eichwald,  a qui 
nous  la  devons.  La  T.  Jf  ilsoni  est  une  coquille  importante  pour  la  geologie ; abondante  dans 
l etage  superieur  du  systeme  silurien  qui  correspond  au  JVenlock  limestone,  elle  est  inconnue 
plus  bas,  soit  en  Angleterre,  soit  dans  les  terrains  de  Saint-Petersbourg  ou  de  la  Norwege. 
Quant  aux  couches  devonieunes,  elle  n’y  est  citee  qu’avec  reserve  par  M.  Lonsdale,  qui  Pa 
placee  dans  son  tableau  des  lossiles  du  Devonshire,  en  la  faisant  suivre  d un  signe  dubilatif. 
M.  de  Koninck  admet  qu’elle  se  trouve  dans  le  systeme  devonien  de  la  Belgique,  et  nous  savons 
qu’en  France  elle  aboude  a Nehou  (Normandie),  a Ize  et  a la  Baconniere  (Bretagne),  dans  lies 
calcaires  probablement  devoniens.  La  question  a cet  egard  serait,  au  reste,  completement  re- 
solue,  si  1 Atrypa  sphcerica  du  Devonshire  n est,  comme  nous  le  pensons,  qu’une  variete  de  la 
T . JVilsoni.  he  developpement  de  eette  espece  parait  done  earacteriser  la  fin  de  la  periode  silu- 
rienne,  ainsi  que  le  commencement  de  la  periode  suivante,  et  s’etre  arrete  avant  le  depot 
des  couches  carhoniferes  dans  lesquelles  elle  n’a  jamais  ete  rencontree.  En  meme  temps  que 
la  T.  JVilsoni  traverse  plusieurs  periodes  differentes,  elle  s’est  propagee  aussi  sur  des  parties 
du  globe  fort  eloignees  les  unes  des  autres ; carc’est  une  descoquilles  les  plus  communes  dans 
les  terrains  anciens  de  l’Amerique  du  nord,  notamment  dans  les  etats  de  Tennessee  et  de 
l’Ohio,  ou  elle  est  completement  identique  avec  l’espece  europeenne.  Quelque  bien  connue 
que  soit  eette  espece,  il  en  existe  peu  de  bonnes  figures,  et  nous  nous  felicitons  que  sa  pre- 
sence dans  les  terrains  de  Russie  nous  donne  occasion  d en  representer  ici  une  variete  assez 
commune. 

Explication  des  figures.  Pl.  X,  fig.  8,  a.  Echantillon  adulte  provenant  deDago,  vu  deface. 

Fig.  8,  b.  Le  meme  vu  du  cote  du  front,  pour  montrer  la  largeur  de  la  languette  du  sinus 
a sa  partie  inferieure. 

Fig.  8,  c.  Le  mbme  vu  de  profil. 
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29.  TEREBRATULA  RADIALIS. 
pl.  x,  fig.  9,  a,  b. 


Terebratula  radio lis,  Phill.,  1836,  Geol.  of  Yorltsh.,  vol.  ii,  pl.  12,  fig.  40,  41. 

— Manila!,  de  Kon.,  1842,  Descr.  des  foss.  de,  lielg.,  p.  287,  pl.  19,  fig.  4 (non  Sow.). 


Coquille  petite,  ovalaire,  oblongue,  deprimee,  de  la  division  des  Concinnece  de  M.  de  Bucli. 
Valves  presque  egaleinent  epaisses  (la  valve  dorsale  etant,  seulement  pres  du  crochet,  un 
pen  plus  gibbeuse  que  la  valve  ventrale),  couvertes  de  douze  a quatorze  plis  rayonnanls, 
legerement  arrondis,  larges  et  separes  par  des  sillons  de  meme  dimension.  Crochet  dorsal 
petit,  entier,  pointu,  a peine  recourbe  et  saillant  d’ environ  1 millimetre.  Ouverture  ronde, 
grande  et  placee  immediatemenl  sous  le  crochet;  deltidium  indistinct.  La  valve  ventrale 
ovoide  atteint  sa  plus  grande  hauteur  pres  du  natis,  et  retombe  par  une  courbe  legere  vers 
le  front.  La  valve  dorsale  ne  porte  aucune  trace  de  sinus ; la  commissure  frontale  offre  seule- 
ment une  tres  legere  inflexion,  dont  la  convexite  est  tournee  contre  la  valve  ventrale.  Les 
plis  sont  simples,  excepte  pres  des  crochets  ou  ils  se  reunissent  par  deux.  Les  aretes  cardi- 
nales  se  rencontrent  au  sommet  sous  un  angle  de  80  a 90°,  elles  son!  longues  et  se  joignent 
aux  aretes  laterales  et  au  front  par  une  courbe  non  interrompue. 

Dimensions.  Longueur,  10  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,88; 
epaisseur,  0,55.  Angle  cardinal,  80  a 90°. 

Rapports  et  differences.  Bien  que  cette  coquille  ne  soit  pas  completement  identique  avec  la 
T . radialis  Phill.,  nous  croyous  ne  pas  devoir  Ten  separer.  Les  differences  qu’clle  presen  I e 
sont  peu  importantes,  et  coinme  nous  n’en  avons  trouve  en  Russie  qu’un  seul  echantillon, 
cien  ne  peut  nous  assurer  que  ces  differences  soient  constantes.  La  T.  radialis  d’Angleterre 
a les  bords  des  valves  compris  dans  un  meme  plan  sans  inflexion  au  front,  et  le  pli  du  milieu 
est  un  peu  plus  large  que  les  autres;  maistout  le  reste  de  notre  description  lui  convient  par- 
faitement.  La  T.  radialis  se  rencontre  aussi  dans  le  calcaire  carbonifere  de  Belgique,  eta  ete 
decritepar  M.  de  Koninck  sous  le  nom  de  T.  Mant'ue  Sow.,  espece  a laquelle  il  a cru  devoir 
la  reunir.  Nous  regrettons  de  ne  pouvoir  adopter  l’opinion  de  notre  savant  ami;  mais  la 
T.  Manila  est  une  coquille  plus  grande  que  la  T.  radialis , elle  a le  crochet  plus  saillant,  le 
deltidium  plus  developpe,  l’area  limitee,  selon  M.  de  Buch,  par  une  arete  tranchante,  el 
enfin,  ses  deux  cotes  olfrent  un  defaut  de  symetrie  qui  est,  a la  verite,  assez  commun  dans 
certaines  especes  jurassiques  telles  que  la  T.  dijformis,  mais  que  nous  n’avons  jamais  observe 
dans  la  veritable  T.  radialis,  ni  meme  dans  aucune  Terebratule  des  terrains  anciens. 

Gis.  et  loc.  Cette  espece  provient  de  Zaraisk,  gouvernement  de  Riazan;  elle  est  rare  en 
Russie  de  meme  qu’en  Angleterre  et  en  Belgique,  et  ne  se  trouve  que  dans  le  svsteme 
carbonifere. 

Explication  des  figures.  Pl.  X,  fig.  9,  a.  Individu  vu  de  face. 

Fig.  9,  b.  Le  meme  vu  tie  profil. 
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30.  TEREBRATULA  APRINIS.  — {Nov.  sp.) 

PL.  x,  FIG.  10,  a,  b. 

Coquille  petite,  ovalaire,  allongee,  appartenant  comme  la  precedente  au  groupe  des  Con- 
cinnees  a bords  non  sinueux.  La  valve  ventrale  est  nn  peu  rnoins  epaisse  que  la  valve  dorsale. 
Le  crochet  de  celle-ci  est  a peine  recourbe,  il  parait  etre  tronque  a son  sommet  par  une 
ouverture  arrondie  destinee  au  passage  du  pedoncule  d’ attache.  La  surface  des  valves  est 
couverte  de  vingt-deux  a vingt-quatre  plis  simples,  arrondis  et  saillants.  Les  deux  valves 
sont  legerement  convexes,  sans  sinus  ni  bourrelet  medians.  Le  front  est  horizontal. 

Dimensions.  Longueur,  10  millimetres.  — Par  rapport  a la  longueur  : Iargeur,  0,88;  epais- 
seur,  0,50.  Angle  cardinal,  90°. 

Rapports  el  differences.  Quelque  voisine  qu’elle  soit  de  la  precedente,  cette  espece  s’en  dis- 
tingue cependant  aisement  par  le  nombre  et  la  simplicity  de  ses  plis,  ainsi  que  par  la  diffe- 
rence de  position  de  l’ouvertnre  apiciale  qui  est  lout-a-fait  a la  pointe  du  crochet,  au  lieu 
d’etre  au-dessous,  difference  mal  exprimee  dans  nos  figures.  Ces  deux  especes,  du  reste,  sont 
assez  distinctes  de  toutes  les  autres  pour  etre  facilement  reconnues. 

Gis,  et  loc.  Calcaires  siluriens  de  la  Windau,  pres  de  Chavli,  avec  le  Pcntamerns  borealis , la 
Terebratula  Duboisi,  le  Catenipora  labyrinthica,  etc.;  elle  parait  y dtre  rare,  car  nous  n’en 
avons  pu  trouver  qu’un  seul  echantillon. 

Explication  des  figures.  Pl.  X,  fig.  10,  a.  Individu  vu  de  face. 

Fig.  10,  b.  Le  meme  vu  de  profil. 

C.  DICHOTOMEES. 

31.  TEREBRATULA  RETICULARIS. 
pl.  x,  fig.  12,  a,  b,  c. 

Anomia  reticularis,  Linn.,  1767,  Syst.  nat.,  12e  edit.,  vol.  i,  p.  1152;  id.  Mus.  lessin.,  p.  88,  pl.  5,  fig.  5. 
1798,  Encycl.  ndlh.,  pl.  242,  fig.  4,  a,  b,  c. 

Terebratulites  prisons,  Schlot.,  1820,  Petref.,  p.  262;  Nachlr.,  pl.  17,  fig.  2;  pl.  20,  fig.  4. 

— explanatus,  id.,  ibid,  p.  263  ; Nachtr.,  pl.  18,  fig.  2. 

Anomites  reticularis,  Wahl.,  1821,  Act.  Soc.  sc.  Ups.,  vol.  vm,  p.  65,  n°  6. 

Terebratula  affinis,  Sow.,  1823,  Min.  Conch.,  vol.  iv,  p.  24,  pl.  324,  fig.  2. 

Atrypa  reticularis,  Dalm.,  1827,  Vet.  Acad,  handl.,  p.  43,  pl.  4,  fig.  2. 

Terebratula  cancetlata,  Eichw.,  1829,  Zool.  sp.,  vol.  i,  p.  276,  pl.  4,  fig.  11. 

Porambonites  maxima,  Pand.,  1830,  Beilr.  zur  geoyn.  Russl.,  pl.  16,  B,  fig.  7. 

Terebratula  prisca,  Lara.,  1836,  Anim.  sans  vert.,  2'  edit.,  vol.  vii,  p.  365. 

— reticularis,  Bronu,  1837,  Lelh.  geogn.,  p.  72,  pl.  2,  fig.  10,  a,  b,  c,  d. 

— prisca,  Pusch,  1838,  Polen’s  palwont.,  p.  26. 

— — Von  Buch,  1838,  Mim.  Soc.  giol.  de  France,  vol.  ill,  pl.  16,  fig.  19. 

Atrypa  affinis,  J.  Sow.,  1839,  in  Sit.  syst.,  Murch.,  pl.  6,  fig.  5. 
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Alrypa  aspera,  J.  Sow.,  1839,  in  Sil.  syst , Murch.,  pi.  12,  fig.  5 (non  Sehl.). 

— reticularis,  Hising.,  1839,  Leth.  suec.,  p.  75,  pi.  21,  fig.  11,  a,  b,  c,  d,  e. 
Terebratula prisca,  von  Buch,  1840  Beilr.,zur  geb.  Russl.,  p.  17,  58,  66. 

— — J.  Sow.,  1840,  Geol.  trans.,  2'  sdrie,  vol.  v,  p.  703. 

Alrypa,  aspera , id.,  ibid.,  pi.  56,  fig-  23. 

Terebratula  prisca , Eichw. , 1840,  Sil.  syst.  in  Eslhl.,  p.  141. 

— armiger,  id.,  apud  von  Buch,  1840,  Beitr.  zur  geb.  Russl.,  p.  108. 
Alrypa  prisca,  Phill.,  1841,  Palceoz.  foss.,  pi.  33,  fig.  145. 


Coquille  obronde,  epaisse,  large  et  tronquee  vers  la  charniere.  La  valve  ventrale  est  beau- 
coup  plus  epaisse  que  la  valve  dorsale.  Elies  atteignent  1 une  et  1 autre  leur  plus  grande 
hauteur  au  premier  tiers  de  leur  longueur,  et  se  recourbent  d autant  plus  fortement,  que  la 
coquille  est  plus  agee,  pour  se  rejoindre  sous  un  angle  aigu,  et  former  vers  les  bords  une 
arete  tranchante.  Elies  sont  ornees  dans  leur  longueur  de  plis  nombreux,  fins,  etroits, 
dont  le  diametre  augmente  peu  avec  l’age,  mais  dont  la  plupart  sont  bifurques.  Les  inter- 
vals ou  sillons  longitudinaux  sont  profonds  et  a peu  pres  de  la  meme  largeur  que  les 
plis.  Le  nombre  de  ces  derniers  est  extremement  variable  et  souvent  dans  une  coquille 
inferieur  de  moitie  a ce  qu’il  est  dans  une  autre ; ainsi  dans  l’Oural  nous  avons  trouve  des 
Terebratules  qui,  a 10  millimetres  ilu  crochet,  ont  dix-huit  plis  compris  dans  un  espace  de 
10  millimetres,  tandis  que  d’autres  n’en  ont  que  dix;  les  plus  communes  en  ont  de  quinze 
a seize.  Dans  la  T.  prisca  des  environs  de  Voroneje  et  dans  celle  du  lac  Tlinen,  on  ne  compte 
que  douzea  treize  plis,  et  enfin  nous  en  possedons  de  l’Eifel,  qui,  a la  meme  distance  du  cro- 
chet, et  dans  le  meme  espace,  ont  de  dix  a vingt-quatre  plis,  et  qui  sont  liees  entre  elles  par 
des  passages  insensibles.  Les  plis  sont  traverses  par  des  anneaux  d’accroissement  lamellifor- 
ines,  releves  et  festonnes,  qui  sont  quelquefois  si  serres  vers  les  bords,  que  la  surface  devient 
tout-a-fait  ecailleuse.  Les  exemplaires  de  l’Oural  en  ont  fort  peu,  rarement  ])lus  de  quatre 
ou  cinq;  ceux  de  Voroneje  et  du  lac  Ilmen  en  ont  ordinairement  davanlage. 

Le  crochet  dorsal  est  saillant  et  detache  dans  les  echantillons  de  l’Oural  et  de  Voroneje, 
recourbe  au  contraire,  el  en  contact  avec  1 autre  valve  dans  la  plupart  de  ceux  du  lac  Ilmen. 
L’ouverture  est  excessivement  variable,  les  individus  renfles  n’en  ont  point  d’apparente,  et 
ont  ete  appeles  Atrypa.  Quand  le  crochet  est  peu  saillant  comme  dans  les  exemplaires  du  lac 
Ilmen  et  dans  beaucoup  de  ceux  de  l’Eifel,  l’ouverture  est  ronde  et  n’est  fermee  inferieure- 
ment  que  par  la  valve  ventrale ; quand,  au  contraire,  le  crochet  s’allonge,  elle  est  separee 
de  la  valve  ventrale  par  un  dellidium  secleur  compose  de  deux  pieces.  Quelquefois,  enfin,  elle 
est  placee  un  peu  au  dessous  [du  crochet,  et  lc  deltidium  elargi  devient  presque  embrassant, 
disposition  assez  rare  dans  les  Terebratules  de  la  division  des  Dichotomies.  L area  triangulaire, 
egale  aux  deux  tiers  de  la  largeur  totale  de  la  coquille,  est  limilee  par  des  bords  tranchants. 
La  valve  dorsale  n’a  pas  de  veritable  sinus;  elle  est  seulement  un  peu  creusee  dans  sa  parlie 
mediane  par  suite  de  la  maniere  dont  ses  ades  ou  lobes  lateraux  semblent  replies  ourabattus; 
les  deux  dents  de  la  valve  dorsale  sont  tres  ecartees  et  embrassent  celles  de  1 autre  valve. 

Dimensions.  Longueur,  de  15  a 50  millimetres.  — Par  rapport  a la  longueur  : largeur, 
1)18;  epaisseur,  0,56  a 0,60.  Angle  cardinal,  130° 


92 


TERRAIN  PAREOZOIQUE. 

Rapports  et  differences.  L’espece  la  plus  voisine  de  la  T.  reticularis  nous  parait  etre  YAtrypa 
descpiamata  J.  Sow.  {Trans,  geol.,  vol.  v,  pi.  56,  (ig.  19,  22),  qni  n’en  differe  que  par  sa  plus 
grande  longueur,  son  front  non  sinueux  et  ses  plis  depourvus  de  stries  concentriques.  Ces  der- 
nieres  sont,  en  general,  tres  peu  nombreuses  dans  les  exemplaires  de  la  T.  reticularis,  on  le 
crochet,  comme  dans  la  T.  descpiamata,  s’allonge,  s’eloigne  de  la  charniere,  et  ou  1’onverture 
est  fermee  par  uu  deltidium  apparent;  de  ees  varietes  a la  T.  desquamala,  il  y a peu  de  dis- 
tance. Quand  au  lieu  de  croitre  en  longueur,  la  T.  reticularis  s’etend  en  largeur,  elle  prend 
alors  la  forme  a laquelle  Schlotheim  a donne  le  nom  d ’explanata ; cette  variete  est  deprimee 
et  inliniment  moins  epaisse  que  les  autres,  les  strips  d’accroissement.  v sont  noinbreuses  et 
lamelliformes.  La  T.  aspera  est  encore  une  espece  excessivement  voisine ; mais  le  petit  nom- 
bre  de  ses  cotes,  la  disposition  reguliere  de  ses  stries  d’accroissement,  leur  relevement  en 
forme  de  chevrons  ou  de  tuyaux  tres  saillants,  nous  engagent  a la  considerer  provisoirement 
comme  distincte. 

La  coquille  que  M.  Pander  a figuree  sous  le  nom  de  Porambonites  maxima,  parait  bien 
etre  identique  avec  la  T.  reticularis,  mais  nous  ne  croyons  pas  qu’elle  vienne  des  environs  de 
Saint-Petersbourg,  ou  personne,  malgre  les  plus  minutieuses  recherches,  ne  la  trouvee 
depuis  lui.  Celle  que  M.  Fischer  a appelee  T.  prisca,  n’est  qu’un  echanlillon  indetermi- 
nable; mais  comme  il  provient,  suivant  cet  auteur,  du  calcaire  carbonifere  de  Miatchkova, 
nous  avons  toute  raison  de  croire  que  ce  n’est  pas  la  veritable  T.  reticularis,  qui  n’a  jamais 
ete  trouvee  aussi  haut  dans  la  serie  des  terrains. 

Gis.  et  loc.  Cette  espece,  comme  on  pent  le  penser  d’apres  la  longue  synonymie  que  nous  en 
avons  donnee,  est  une  des  coquilles  les  plus  repandues  dans  les  terrains  anciens,  et  en  ineme 
temps  une  des  plus  inconstantes  dans  sa  forme.  Elle  est  connue  dans  presque  toutes  les  parties 
du  globe.  Elle  se  trouve  en  Asie,  dans  les  environs  de  Smieinogorsk  (Altai);  sur  les  deux  versanls 
du  nord  de  I’Oural ; aBogoslofsk;  sur  les  bords  de  la  riviere  Jolva;  a Isvioska,  pres  de  Nijni- 
Tourinsk ; sur  la  Serebrianka  et  pres  de  l’usine  de  Kinosk,  sur  la  Tchusowaya.  Elle  est  tres 
caracteristique  des  couches  devoniennes  du  centre  et  du  nord  de  la  Russie ; ainsi,  elle  a ete 
decouverte  par  1’un  de  nous  aux  environs  de  Voroneje,  sur  le  Don,  et  par  M.  le  colouel  Hel- 
mersen  a Tehudovo  et  sur  les  bords  du  lac  Ilmen,  ou  nous  l’avons  aussi  trouvee  nous-memes 
en  grande  aboudance ; dans  la  premiere  de  ces  localiles  elle  passe  par  degres  a la  variete 
explanata.  Selon  M.  Pusch,  elle  existe  en  Podolie,  aiusi  qu’en  Pologne,  pres  de  Kielce  el  de 
Sandomir,  et  M.  Eichwald  l’a  trouvee  dans  l’ile  d’OEsel  et  dans  les  eailloux  roules  de  la 
Lithuanie.  Hors  de  la  Russie,  elle  est  eilee  dans  l’ile  de  Gothland,  a Oberkunzendof  en  Silesie, 
et  aux  environs  de  Constantinople.  En  Westphalie,  dans  l’Eifel,  en  Belgique  et  en  France, 
e’est  a l’epoque  devonienne  qu  elle  parait  avoir  atleint  son  plus  grand  developpement;  en 
Augleterre,  e’est  au  contraire  a 1’epoque  silurienne  superieure,  bien  qu’on  la  connaisse  cepen- 
dant  aussi  dans  le  Devonshire.  Ajoutons,  enlin,  qu'clle  est  tres  rare  partout  dans  l’etage 
iuferieur  du  systeme  silurien,  et  qu’elle  manque  compleiement  dans  le  systeme  carbonifere  ( 1 ). 

(1)  M.  Paillette  Pa  diicouverte  en  Espagne,  a Arnao,  province  des  Asturies.  Elle  s’y  trouve  dans  des  calcaires 
marneux  devoniens  peu  eloignes  des  couches  4 combustible  de  cette  contree. 
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Explication  des  figures.  Pl.  X,  fig.  12,  a.  Individu  adulte  provenant  des  bords  de  la  Sere- 
brianka  (nord  de  l’Qural),  vu  de  face. 

Fig.  12,  b.  Le  meme  vu  de  profil- 

Fig.  12,  c.  Individu  jeune  provenant  des  couches  devoniennes  de  Yoroneje.  Inteneur  de 
la  valve  ventrale. 


32.  TEREBRATULA  ASPERA. 
PL.  x,  fig.  13. 


Terebratulites  asper,  Schlot.,  1813,  Min.  Taschenb.,  vol.  vii,  pi.  1,  fig-  7- 

_ id.,  1820,  Petref. , p.  263 ; Nachlr.,  pi.  18,  fig.  3. 

Atrypa  aspera,  Dalm.,  1827,  Vet.  Acad,  handl.,  pi.  4,  fig.  3 (non  id.  J.  Sow. 

- — Ilising.,  1837,  Lelh.  suecica,  pi.  21,  fig.  12. 

- squamosa , J.  Sow.,  1840,  Geol.  trans.,  2=  sfirie,  vol.  v,  pi.  57,  fig.  1. 

- aspera , Phill.,  1841,  Pal.  fiat,  of  Cornw.,  etc.,  pi.  33,  fig.  144. 


Coquille  orbieulaire.  Valves  inegalemcnt  gibbeiMes,  la  valve  ventrale  environ  une  fois  el 
(lemie  plus  epaisse  quo  k valve  dorsnle.  Surface  ornee  de  plis  larges,  rayonuants,  lauls, 
arrondis  el  separes  par  des  sillons  de  meme  dimension ; a 1 0 millimetres  du  crochet  on  eu 
compte  cinq  a sept  dans  nn  espace  de  10  millimetres.  Les  plis  ne  se  bifnrquent  ordma.re- 
tnent  qn'nne  lois  dans  leur  longnenr,  ils  sent  converts  de  kmes  daecroissemcnt  unbrtqnee,, 
regulierement  espacees,  qui  s'enroulenl  en  forme  de  tuyaux,  et  se  prolongent  au-dela  des 

bords  de  la  coquille.  , , 

Le  crochet  dorsal  est  quelquefois  saillant  et  pen  recourbe;  1 ouvertnre  ronde  placee  sous 

son  extremite,  est  fermee  a sa  base  et  sur  les  cotes  par  un  deltidium  presqu  embrassant.  De 
meme  que  dans  I’espece  precedente,  il  y a des  ecbantillons  on  cette  ouvertnre  est  a la  po.nte 
du  crochet,  el  repose  iuferieurement  sur  un  deUidium  secteur.  Enfm,  d arrive  requeniment 
aussi  que  le  deUidium  et  l’ouverture  elle-meme  disparaissent  successivement,  et  que  la 
coquille  passe  au  genre  que  Dalman  a propose  sous  le  nom  d Atrypa. 

La  valve  ventrale  est  assez  regulierement  voutee,  mais  moms  gibbeuse  que  dans  la  T.  reti- 
cularis. La  valve  dorsale  deprimee  est  convexe  dans  le  jeune  age,  el  ne  se  crense  eu  nn  sinus 
median  qu’en  devenant  fort  agee;  le  sinus  est  alors,  comme  dans  la  T.  reticularis,  une  fa.ble 
depression  a bords  larges  el  pen  mchnes,  et  le  front  en  ce  cas  est  legerement  smueux. 

Dimensions.  Longueur,  17  i 20  millimetre,.  - Par  rapport  a la  longueur  : largenr,  1 ,00 

a 1,05;  epaisseur,  0,50  a 0,55.  Angle  cardinal,  130°. 

Rappel  el  tltfrences.  Cette  «pcce,  life  par  bcauconp  de  caracteres  a la  . r mettle,  „ font 
cependanl  on  tee  presqne  toujour,  facilement  distingnee  par  la  groasem -do ,es  pits  et  leur 
surface  dcailleuse;  son  importance  geologique,  due  a sa  plus  grande  abundance  dan,  one 
epoque  que  dan,  une  autre,  non,  engage  a la  maintentr  comme  espcce,  am,,  que  a fa. 
M.  Phillip,.  Elle  devient  rarement  au„i  grande  que  la  T.  reUce  an, : le  crochet  dorsal 
moin,  recourbe  e,l  ordinairement  a»ez  saillant  et  lai„e  voir  plus  invent  1 ouvertnre 
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apiciale.  Quand  la  T.  reticularis  ofFre  tous  ces  caracteres,  les  plis  de  la  surface  sont  alors 
unis  et  presque  sans  stries  d’accroissement.  Les  plis  de  la  T . aspera  sont  moins  dichotomes 
que  ceux  de  la  T.  reticularis,  et  ne  se  bifurquent  qu’une  fois  dans  leur  longueur. 

La  T.  aspera  a aussi  la  plus  grande  analogie  avec  l’espece  suivante,  nominee  par  M.  Eichwald 
Orthis  arimaspus,  et  nous  parait  etre  identique  avec  YAtrypa  squamosa  que  nous  supprimons. 

Gis.  et  loc.  Dans  les  environs  de  Voroneje  sur  le  Don;  pres  de  Kielce,  en  Pologne,  oil  elle 
est  tres  rare ; dans  les  calcaires  devoniens  des  bords  du  Rhin  et  quelquefois  dans  les  schistes 
siluriens  du  meme  pays ; dans  Pile  de  Gothland,  et  enfin,  dans  le  Devonshire.  Cette  espece, 
fort  commune  dans  le  systeme  devonien,  est,  au  contraire,  tres  rare  dans  les  couches  plus 
anciennes. 

Explication  des  figures.  Pl.  X,  fig.  13.  Individu  adulte  des  couches  devoniennes  des  envi- 
rons de  Yoroneje. 

33.  TEREBRATULA  ARIMASPUS. 
pl.  x,  fig.  11,  a,  b,  c. 

Orthis  arimaspus,  Eichw.,  apud  von  Buch,  1840,  Beitr.  zur  geb.  Russl.,  p.  108. 

Coquille  sub-orbiculaire.  Valves  inegalement  gibbeuses,  couvertes,  dans  leur  longueur,  de 
larges  plis  arrondis,  inegaux  entre  eux  et  souvent  dichotomes ; la  dichotomie  se  fait  par 
bifurcation,  et  a des  points  inegalement  distants  du  crochet;  sur  la  ligne  mediane  on  voit 
souvent  un  ou  deux  plis  simples;  leur  grosseur  en  general  est  telle,  que,  mesuree  a 10  milli- 
metres du  crochet,  on  n’en  compte  quelquefois  que  quatre  ou  cinq  dans  un  espace  de  10  milli- 
metres ; ils  ne  paraissent  pas  avoir  ete  reconverts  de  stries  d’accroissement  ecailleuses  comme 
dans  les  deux  especes  precedents,  du  moins  nos  echantillons  n’en  montrent  pas.  Le  crochet 
dorsal  est  tres  saillant,  a peine  recourbe,  sa  pointe  est  legerement  tronquee  par  le  bord  de 
1’ouverture  qui  est  placee  en  dessous,  cette  ouverture  est  ronde  et  fermee  inferieurement 
et  sur  les  cotes  par  un  deltidium  qui  embrasse  la  plus  grande  partie  de  sa  circonference. 
L’area  triangulaire  est  generalement  plus  haute  que  dans  les  deux  especes  precedentes,  et 
parait  etre  moins  variable ; elle  n’a  a sa  base  que  les  deux  cinquiemes  de  la  largeur  totale  de 
la  coquille;  ses  bords  tranchants,  qui  sont  en  meme  temps  les  aretes  cardinales  de  la  valve 
dorsale,  se  reunissent  au  somrnet  sous  un  angle  de  110°  environ.  La  valve  ventrale,  dont  le 
natis  n’est  pas  saillant,  est  transverse  et  elliptique.  Elle  porte  un  faible  sillon  longitudinal,  a 
cotes  peu  divergents,  dont  la  largeur  au  front  est  egale  tout  au  plus  au  quart  de  la  largeur  de 
la  coquille,  et  dans  lequel  se  trouvent  un  ou  deux  plis.  La  valve  dorsale  a tout-a-fait  la  lorrne 
particuliere  a la  T.  aspera.  Dans  les  jeunes  individus  elle  est  depourvue  de  sinus;  avec  l’age 
elle  se  creuse  dans  le  milieu  par  le  relevement  en  forme  d ailes  de  ses  lobes  latcraux. 

Dimensions.  Longueur,  26  millimetres.  — Par  rapport  a la  longueur:  largeur,  1,15; 
epaisseur,  0,50.  Angle  cardinal,  1 10°. 

Rapports  et  differences.  Faute  d’ avoir  vu  le  crochet,  M.  Eichwald  et  M.  de  Ruch  ont  rap- 
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porte  cette  coqaille  au  genre  Ortliis,  et  ce  dernier  savant  l’a  placee  pres  de  l’O.  Actonice  Sow. 
La  construction  du  crochet,  de  1’ouverture  et  du  deltidium,  ne  laisse  aucun  doute  sur  son  veri- 
table genre;  c’est  eertainement  une  Terebratule,  et  une  espece  voisine  des  T.  reticularis  et 
aspera,  dont  elle  diflere  cependant  par  la  moindre  ouverture  de  son  angle  cardinal,  par 
•’absence  des  stries  concentriques  d’aceroissement,  par  la  grosseur  des  plis  et  par  le  sinus  de 
•a  valve  ventrale. 

Gis.  et  loc.  Calcaires  rouges  de  Bogoslofsk  (nord  de  l’Oural)  et  des  bords  des  rivieres  Jolva 
et  Kakva,  au  sud  du  meme  lieu. 

Explication  des  figures.  Pl.  X,  fig.  11,  a.  Individu  adulte,  provenant  des  environs  de 
Bogoslofsk,  vu  de  face.  Le  deltidium  embrasse  une  plus  grande  partie  de  la  circonference 
de  l’ouverture  que  ne  l’exprime  notre  dessin. 

Fig.  11,  b.  Le  meme  vu  de  profil. 

Fig.  11,  c.  Petit  individu  provenant  du  meme  lieu,  et  montrant  un  passage  vers  la 
F.  aspera. 

34.  TEREBRATULA  ALINENSIS.  — {Nov.  sp.) 

PL.  x,  fig.  15,  a,  b. 

Coquille  petite,  obronde,  de  9 a 10  millimetres  de  longueur,  que  l’on  pourrait  prendre  a 
cause  de  la  nature  de  ses  plis  pour  un  jeune  individu  de  la  T . reticularis,  si  l’on  ne  faisait 
attention  a l’epaisseur  de  la  valve  dorsale;  cette  valve,  en  efl'et,  qui,  dans  les  irois  especes 
precedentes,  est  toujours  moindre  que  la  valve  ventrale,  est,  au  contraire,  ici  plus  epaisse; 
convexe  dans  tons  les  points  de  sa  surface,  elle  ne  presente  aucune  trace  de  sinus  ni  de  depres- 
sion mediane.  Elle  est  terminee  par  un  crochet  pointu,  non  recourbe,  eloigne  du  natis  d’envi- 
ron  1 millimetre,  et  perce  d’une  ouverture  obronde  que  ferme  inferieurement  un  deltidium 
assez  distinct.  L’area  triangulaire  est  limilee  du  cote  de  la  valve  dorsale  par  des  bords  legere- 
ment  arrondis  qui  se  reumssent  au  crochet  sous  un  angle  de  8o  a 90° ; elle  est  t gale  a la  moitie 
de  la  largeur  de  la  coquille.  La  valve  ventrale  legerement  renflee  pres  du  nal  is,  atteint  sa  plus 
grande  hauteur  avant  le  milieu  de  sa  largeur,  et  retombe  vers  le  front  suivant  une  courbe 
deprimee ; vue  de  face,  elle  offre  un  contour  presque  circulaire.  Les  stries  fines  et  longitu- 
dinals de  la  surface  ressembleraient  assez  a celles  de  la  T.  reticularis,  si  elles  n’etaient  entie- 
cement  depourvues  de  lames  d’accroissement  transversales;  elles  sont  legerement  arrondies, 
dicliotomes,  et  malgre  la  petitesse  de  la  coquille,  on  n’en  compte  pas  moins  de  quarante-cinq 
a cinqnante  sur  les  bords. 

Dimensions.  Longueur,  10  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,85; 
cpaisseur,  0,55  a 0,58.  Angle  cardinal,  85  a 90°. 

Rapports  et  differences.  Par  la  finesse  et  la  dichotomie  des  stries  de  la  surface,  ainsi  que  par  la 
forme  du  deltidium,  la  T.  Alinensis  rappelle  quelques  varietes  de  la  T.  reticularis  ; mais  elle  en 
est  tout-a-fait  dislincte  par  la  grande  epaisseur  de  la  valve  dorsale.  En  ne  considerant  que  la 
figure  que  nous  donnons  de  cette  espece,  comme  il  nous  a ete  impossible  de  rendre  1' extreme 
finesse  des  stries  et  de  faire  sentir  leur  dichotomie,  on  pourrait  etre  tente  de  la  rapprocher  de 
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la  T.  aprinis,  dont  les  plis  sont  simples,  beauconp  moins  nombreux,  et  dont  le  crochet  et  1 ou- 

verture  sont  tres  differents.  _ 

Git.  el  loc.  Elle  a ete  decouverte  par  1’un  de  nous  dans  les  calcaires  noirs  d Alma,  au  nord 

et  pres  de  Satkinsk  Pristan  sur  l’Ai  (Oural).  Ces  calcaires  superieurs  aux  couches  a Penta- 
meres,  que  l’on  rencontre  dans  ce  dernier  endroit,  renferment  aussi  le  Favosites  polymorpha, 

et  nous  ont  paru  apparlenir  au  systeme  devonien. 

Explication  des  figures.  Pc.  X,  fig.  15,  a.  Individu  adulte  vu  da  cote  de  la  valve  ventrale. 

Fig.  15,  b.  Le  meme  vu  de  profil. 

35.  TEREBRATULA  SUBLEPIDA.  — {Nov.  sp.) 
pl.  x,  fig.  14,  a,  b , c,  d,  e. 

Coquille  petite,  ovale,  allongee.  Valve  dorsale  gibbeuse,  carenee  et  relevee  en  dos  d’ane 
dans  le  milieu,  ornee,  de  ebaque  cote  de  la  carene  mediane,  de  deux  ou  trois  plis  dichotomes, 
larges  et  arrondis ; de  celte  carene  se  detacbent  aussi  un  ou  deux  plis  lateraux,  plus  pelits  et 
plus  courts  que  les  autres,  ce  qui  eleve  a neuf  ou  dix  le  nombre  total  des  plis,  quand  on  les  compte 
sur  le  bord  des  valves.  Stries  conceutriques,  serrees,  regulieres  et  legerement  dcailleuses. 
Valve  ventrale  elliptique,  operculaire,  embrassee  entierement  par  la  valve  dorsale,  creusee 
dans  le  milieu  par  un  sinus  large  et  a bords  assez  eleves.  Une’petite  cote  simple  dansle  sinus, 
et  sur  les  cotes  deux  ou  trois  plis  dichotomes,  traverses,  comine  sur  l’autre  valve,  par  des  stries 
conceutriques.  Crochet  petit  et  pointu,  non  recourbe,  perce  a son  extremite  d’une  ouverture 
arrondie ; area  triangulaire  limitee  par  des  aretes  tranchantes. 

Dimensions.  Longueur,  6 millimetres.  - Par  rapport  a la  longueur  : largeur,  0,84 ; epais- 
seur,  0,60.  Angle  cardinal,  90°. 

Rapports  et  differences.  Cette  espece,  si  bien  caracterisee,  a les  plus  grands  rapports  avec  la 
T.  lepida  de  l’Eifel  {Trans,  geol.  Land.,  vol.  VI,  pl.  35,  fig.  2),  et  semble  la  representer  dans 
1’ Oural,  de  meme  que  le  Leptena  Ouralensis  et  le  Pentamerus  Fogulicus  j represenlent  le  Leptena 
euglypha,  et  le  Pentamerus  Knightii  des  depots  siluriens  de  l’Europe.  Les  T.  lepida  et  sublepidu 
se  distinguent  du  plus  grand  nombre  des  Terebralules  par  la  forme  carenee  de  leur  valve 
dorsale,  assez  semblable  a celle  d’un  bateau,  et  par  la  presence  sur  la  valve  ventrale  d’un  ve- 
ritable sinus  qui  releve  le  bord  anterieur  de  la  valve  opposee;  par  ce  caractere,  elles  viennent 
toutes  deux  se  placer  dans  le  voisinage  de  la  T.  navicula  ( Sil . syst.  Murch.).  Elles  ont  aussi 
sousce  rapport  quelque  affinite  avec  l’espece  que  nous  allons  decrire  sousle  nom  de  T.Duboisi. 
Mai  arc  leur  ressemblance  mutuelle,  les  T.  lepida  et  sub  lepida  forment  cependant  deux  especes 
bien  distinctes  par  la  nature  des  plis  qui  sont  simples  dans  Tune  et  dichotomes  dans  1 autre, 
ainsi  que  par  le  leger  sillon  qui  partage  eu  deux  parties  egales  la  carene  de  la  valve  dorsale 
dans  la  T.  lepida.  Les  plis  de  cette  derniere  sont  aussi  moins  nombreux. 

Gis.  et  loc.  Calcaires  des  bords  de  la  riviere  Sosva,  ou  elle  a ete  decouverte  par  le  capitaine 
Strajeski,  dans  son  expedition  au  nord  de  1’ Oural.  On  en  trouve  une  \ariete  dans  les  couches 
devoniennes  de  Voroneje. 
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Explication  des  figures.  Pl.  X,  fig.  14,  a.  Individu  de  grandeur  naturelle  vu  du  cote  de  la 
valve  ventrale. 

Fig.  14,  b.  Le  meme  vu  de  profit. 

Fig.  14,  c.  Le  meme  vu  du  cote  du  front. 

Fig,  14,  d et  e.  Le  meme  grossi. 

36.  TEREBRATULA  DGBOISI.  — (Nov.  sp .) 

PL.  x,  FIG.  16,  a,  b,  c. 

Coquille  petite,  deprimee,  a contours  arrondis,  tres  inequivalve.  Valve  ventrale  peu  con- 
vexe,  legerement  creusee  dans  le  milieu  par  une  depression  longitudinale  souvent  a peine 
sensible,  couverte  de  plis  rayonnanls,  arrondis,  dicbotomes,  au  nombre  de  neuf  environ  pres 
de  la  cliarnicre,  e’est-a-dire,  quatre  sur  les  coles  el  un  dans  le  sinus,  et  de  vingt-deux  sui- 
tes bords.  Cesplis  sont  ornes,  pres  du  front,  de  quelques  stries  d’accroissement  concentriques. 

Valve  dorsale  bornbee  et  embrassant  1’autre  valve;  sa  pariie  mediane  est  relevee  en  une 
espece  de  carene  tres  largement  nplatie,  divisee  pres  du  crochet  par  deux  plis  qui  se  bifur- 
quent  dans  leur  longueur.  Les  plis  dcs  cotes  sont  seinblables  a ceux  de  la  valve  ventrale.  Le 
crochet  est  petit,  pointu,  peu  courbe  et  legerement  saillant ; l’quverture  apiciale  qui  nous  parail 
etre  situee  un  peu  au  dessous,  est  extremement  petite  et  difficile  a voir . Les  aretes  cardinales 
sont  courtes,  et  s’unissent  par  un  angle  arrondi  aux  aretes  laterales  qui  forment  avec  le  front  un 
contour  elliptique. 

A l’interieur,  la  valve  ventrale  est  pourvue  de  deux  dents  obliques  divergentes,  presque 
reunies  au  milieu  du  bord  cardinal;  elles  sont  accompagnees  de  deux  fossettes  destinees 
a recevoir  les  dents  plus  ecartees  de  la  valve  dorsale. 

Dimensions.  Longueur,  10  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,00; 
epaisseur,  0,45.  Angle  cardinal,  120°  environ. 

Rapports  et  differences.  La  forme  regulierement  bombeede  la  valve  dorsale,  la  legere  depres- 
sion mediane  ou  le  sinus  de  la  valve  ventrale  qui  donne  a la  commissure  pres  du  front  un 
contour,  dont  la  convexite  est  tournee  vers  la  valve  dorsale,  sont  des  caracteres  qui  rappellent 
plutot  les  Orthis  que  les  Terebratules,  parmi  lesquelles  cependant  nous  placons  cette  espece, 
ainsi  que  les  T.  lepida  et  sublepida,  a cause  de  leurappareil  dentaire,  de  leur  ouverture  apiciale 
obronde  et  du  bord  cardinal  arrondi  de  la  valve  ventrale.  Le  petit  nombre  d especes  que  l on 
pourrait  comparer  meme  de  loin  a la  T.  Duboisi,  nous  dispense  d appuyei  sur  les  differences 
qui  la  distinguent. 

Gis.  et  loc.  Calcaires  siluriens  superieurs  des  environs  de  Chavli  et  de  la  riviere  de  W in- 
dau,  en  Lilhuanie,  probablement  contemporains  de  ceux  de  Pokro'i  dans  le  meme  pays, 
connus  depuis  long-temps  par  les  notices  de  M.  de  Bucli  et  de  M.  Dubois  ( Karsten’s  archies, 
1830,  vol.  ii,  p.  135).  On  latrouve  aussi  dans  les  calcaires  siluriens  de  Petropavlosk  (Oural). 

Explication  des  figures.  Pl.  X,  fig.  16,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  16,  b.  Le  meme  vu  du  cote  du  front,  la  valve  dorsale  en  has. 

Fig.  16,  c.  Le  meme  vu  de  profit. 
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III.  TEREBRATULES  ANORMALES. 

37.  TEREBRATULA  FISSURACUTA.  — {Nod.  sp.) 
pl.  ix,  fig.  1,  a,  b,  c,  d. 


Coquille  sub-triangulaire,  deprimee,  a contours  arrondis  sur  les  cotes  et  en  avant,  prescjue 
iisse  et  pourvue  seulement  vers  le  front  de  quelques  plis  longitudinaux  obsoletes.  Crochet  de 
la  valve  dorsale  poinlu,  saillant,  peu  recourbe  et  non  perce  a son  extremite,  l’ouverture  se 
trouvanl  au-dessous  et  descendant  jusque  sur  la  valve  ventrale.  Ce  qu’il  y a de  remarquable, 
c est  que  cette  ouverture  est  triangulaire,  etroite  et  lanceolee,  et  n’oflre  aucune  trace  de  delti- 
diuin.  Area  petite,  mais  nettement  limitee.  Aretes  cardinales  droites  s’unissant  insensiblement 
aux  aretes  laterales  demi-circulaires.  Front  large  et  arrondi.  Valve  dorsale  creusee  par  un 
sinus  dans  sa  moitie  anterieure,  et  relevant  legerement  le  bord  de  l’autre  valve.  Valve 
ventrale  deprimee  comme  la  valve  dorsale,  et  a peu  [ires  de  ineine  epaisseur;  vue  de  profil, 
sa  plus  grande  hauteur  est  au  milieu  de  sa  longueur,  et  de  ce  point  elle  s’abaisse  legerement 
vers  les  bords  qui  sont  tranchauts  et  aigus  sur  presque  tout  le  pour  tour. 

Dimensions.  Longueur,  8 millimetres.  — Par  rapport  a la  longueur  : largeur,  1,12;  epais- 
seur, 0,50.  Angle  cardinal,  95  a 100“. 

Rapports  et  differences.  Malgre  les  inconvenients  qu’il  peut  y avoir  en  general  a etablir  des 
especes  nouvelles  sur  des  cchantillons  uniques  qui  peuvent  etre  des  varieles  accidentelles 
d especes  deja  connues,  nous  crayons  cependant  qu’il  y a des  cas  oul’on  ne  saurait  faire  autre- 
ment,  tels,  par  exemple,  que  celui  ou  les  caraeteres  observes  soul  essentiellement  dilferents 
de  tout  ce  que  1 on  connait,  et  c est  ce  qui  a lieu  ici.  La  7 . ftssuracula  se  distingue  nett  ement  de 
loutes  les  aulres  especes  de  Terebratules  par  un  caractere  tranche  qu’elle  emprunte  aux  Spi- 
rifer,  celui  d’une  fente  triangulaire,  placee  sous  le  crochet  de  la  valve  dorsale,  et  ouverte  jusqu’a 
sa  base.  Quelle  que  soil  l’iinportance  de  ce  caractere,  cette  espece  ne  saurait  etre  cependant 
rangee  parmi  les  Spirifer;  car  elle  n’en  a ni  la  forme  generale,  ui  le  sinus,  ni  la  cliarniere 
rectiligne.  Elle  constitue  done  une  exception  tres  remarquable  parmi  les  Terebratules,  etnous 
avons  cru  devoir  la  placer  dans  laclasse  de  celles  que  nous  appelons  Anormales.  La  T.  canalis 
que  nous  avons  representee,  pl.  VI,  fig.  1 1 , a bien  aussi  une  ouverture  triangulaire;  mais  nous 
crayons  y avoir  reconnu  les  restes  d’un  deltidium  qui  etait,  sans  doute,  d’une  destruction 
facile,  ainsi  que  cela  a lieu  dans  la  T.  didyma,  que  M.  Hisinger  (Lctk.  suec.,  pl.  22,  fig.  7),  a 
representee  avec  une  fente  triangulaire  ouverte,  bien  qu’elle  soit  ordinairement  pourvue  d’un 
veritable  deltidium.  Dans  la  T.  fissuracuta,  au  contraire,  Fetroitesse  de  la  fente  et  la  legere 
saillie  de  ses  Ixords  lateraux  donnent  lieu  de  croire  qu’il  n'a  jamais  existe  de  pieces  de  fermeture. 

Gis.  et  toe.  Calcaire  devonien  de  Nicola  gastounki,  a dix-buit  verstes  au  nord  deBielef  (gou- 
vernement  d’Orel). 
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Explication  des  figures.  Pl.  IX,  fig.  1,  a.  Individu  vu  du  cote  de  la  valve  ventrale. 

Fig.  1 , b.  Le  ineme  vu  du  cdte  de  la  valve  dorsale. 

Fig.  1,  c.  Le  ineme  vu  de  profil. 

Fig.  1 , d.  Grossissement  du  sommet  de  la  valve  dorsale. 

38.  TEREBRATULA  NUCELLA. 

PL.  VIII,  FIG.  8,  a,  b,  c,  d,  e. 

Atrypa,  nucclla,  Dalman,  1827,  Vet.  Acad,  handt.,  p.  46,  pl.  5,  fig.  1. 

Terebratula  globosa,  Eichw.,  1829,  Zoologia  specialis,  vol.  i,  p.  275,  pl.  4,  fig.  7 (non  Atr.  globosa,  Sow. . 
Sit.  syst.,  pl.  22,  fig.  3). 

I'enlamerus  talus,  Pander,  1830,  Beilr . zurgeogn.  Russl.,  p.  94,  pl,  9,  fig.  \ 

— cequalis,  id.,  ibid.,  pl.  9,  fig.  2. 

— magnus,  id.,  ibid.,  pl.  9,  fig.  3. 

— dilatatus,  id.,  ibid.,  pl.  9,  fig.  4. 

— oblong  us,  id.,  ibid.,  pl.  9,  fig.  5. 

— ovalus,  id.,  ibid.,  pl.  9,  fig.  6. 

— longissimus,  id.,  ibid.,  pl.  9,  fig.  7. 

— sphwricus,  id.,  ibid.,  pl.  10,  fig.  1. 

— sphmroides,  id.,  ibid.,  pl.  10,  fig.  2. 

— sphceralis , id.,  ibid.,  pl.  lo,  fig.  3. 

— globosus,  id.,  ibid. , pl.  10,  fig.  4. 

— oblusus,  id.,  ibid.,  pl.  10,  fig.  5. 

— orbiculalus,  id.,  ibid.,  pl.  10,  fig.  6. 

— transversus , id.,  ibid.,  pl.  10,  fig.  7. 

Atrypa  nucella,  liising.,  1837,  Leth.  suec.,  p.  76,  pl.  22,  fig.  2. 

Terebratula  sphasra,  von  Buch,  1840,  Beilr.  zur  geb.  Russl.,  p.  10,  pl.  2,  fig.  12-16. 

— globosa,  Eichw.,  1840,  Sit.  syst.  in  Esthl.,  p.  134. 

Coquille  presque  entierement  ronde  ou  spherique,  remarquable  par  le  renflement  de  ses 
valves  dont  l’epaisseur,  quand  elles  sont  reunies,  est  presque  egale  aux  deux  autres  dimensions 
Surface  orneede  soixante-dix  a cent  stries  longitudinals,  pectiniformes,  fines  et  arrondies. 
effacees  ordinairement  pres  des  crochets,  presque  toujours  simples,  et,  par  consequent  augmen- 
tant  de  diametre  par  I’accroissement,  a peu  pres  egales  entre  elles,  et  egales  aussi  aux  sillons 
qui  les  separent.  Dims  l’etat  ordinaire  de  conservation  des  individus  de  cette  espece,  les  stries 
paraissent  dtre  lisses,  mais  si  1'on  examine  a la  loupe  un  individu  dont  le  test  n’ait  eprouve 
aucune  alteration,  on  y recommit  aisement  des  stries  d’accroissement  ecailleuses,  assez  pronon- 
cees,  surtout  dans  les  sillons.  Les  crochets,  presque  egaux,  sonttres  serres,  tres  recourbes,  el 
eachent  entierement,  ineme  dans  le  jeune  age,  I'ouverture  destinee  au  passage  du  pedoncule 
d attache.  La  charniere  est  droite,  egale  ou  superieure  a la  moitie  de  la  largeur  de  la  coquille, 
et  terminee  aux  deux  extremites  par  un  angle  emousse.  Il  existe  une  area  rudimentaire  sur 
les  deux  valves,  mais  elle  est  souvent  peu  appai'enle.  Les  aretes  laterales  arrondies,  sepiu-ees 
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du  bord  cardinal  par  Tangle  dont  nous  venous  de  parler,  se  joignent  au  front  suivant  une 
courbe  non  interrompue.  Quand  la  coquille  est  posee  sur  les  crochets,  la  surtace  que  presente 
le  front  est  coupee  en  deux  parties  inegales  par  I’ar&te  frontale  qui  est  legerement  sinueuse, 
et  qui  decrit  une  courbe  plate,  dont  la  convexite  est  tournee  du  cote  de  la  valve  ventrale. 
Cette  derniere  valve  tres  gibbeuse  s’eleve  rapidement  a partir  du  crochet,  et  se  recourbe 
ensuite  fortement  en  avant.  La  valve  dorsale,  un  peu  mo  ins  epaisse,  n’a  pas  de  sinus,  et  est 
seuleinent  aplatie  legerement  vers  le  front.  Les  valves  se  joignent  suivant  une  arete  obtuse, 
et  leurs  bords  ne  sont  jamais  perpendiculaires  Tun  a l’autre,  meme  au  front,  comme  cela  a 
lieu  quelquel'ois  dans  les  T.  pleurodon  et  Wilsoni.  Al’interieur,  deux  lainelles  partent  en  diver- 
geant  du  crochet  de  la  valve  dorsale,  et  se  prolongenl  presque  jusqu’au  milieu  de  la  coquille. 
Cette  structure  essentiellement  differenle  de  celle  des  Peutameres  ou  les  eloisons  sont  reunies 
sur  le  milieu  de  la  valve  dorsale,  demontre  suffisamment  Terreur  dans  laquelle  est  tombe 
M.  Pander,  ll  est  extremement  difficile  de  se  procurer  des  valves  ouvertes  tic  la  T . micella; 
inais  on  reconnait  la  presence  des  eloisons  par  des  lignes  foncees  qui  se  voieut  a travers  le 
test  (Pi.  VIII,  fig.  8,  c et  d). 

Dimensions.  Longueur,  20  a 30  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,00; 
epaisseur,  0,88  a 1,00. 

Ces  nombres  ne  doivent  pas  etre  consideres  comme  des  limites  fixes;  car  nous  avons  des 
individus  ou  la  largeur  et  la  longueur  sont  alternativement  predominantes,  et  oil  l’epais- 
seur  est  reduite  aux  deux  tiers  de  la  longueur.  Ces  formes  extremes,  au  reste,  sont  liees 
par  des  intermediaires. 

Rapports  et  differences.  La  longueur  des  lames  de  soutien  des  dents,  ainsi  que  la  cliar- 
niere  rectiligne  de  cette  coquille,  sont  des  caracteres  essentiels  qui  la  distinguent  des  Tere- 
bratules  ordinaires,  et  qui  la  rapprochent  des  Spirifer  equirostres,  dont  elle  differe  loutefois 
sous  le  rapport  du  sinus  et  des  ornements  de  test.  Nous  ne  saurions  trop  appeler  Tatten- 
tion  sur  ce  groupe  de  coquilles  anormales,  dans  lequel  viennent  se  placer  les  pretendues 
Terebratules  des  environs  de  Saint-Petersbourg,  eL  qui  semble  avoir  precede,  dans  les 
depots  siluriens  iuferieurs  de  la  Russie,  T apparition  des  veritables  genres  Terebratules  et 
Spirifer. 

L’espece  qui  nous  occupe  a ete  decrite  pour  la  premiere  fois  par  Dalman,  sous  le  nom 
i\'  A try  pa  micella;  mais  la  figure  qu’il  en  a donnee  est  tres  imparfaite,  et  il  eut  ete  impos- 
sible de  Tv  reconnaitre,  si  M.  de  Buch,  dans  son  recent  voyage,  en  Suede,  n’avait  eu  occa- 
sion de  voir  au  musee  de  Stockholm  les  echantillons  memes  qui  avaient  servi  a cet 
auteur.  M.  Eichxvald,  dans  sa  Zoologia  specialis,  lui  a donne  lenom  de  T.  globosa.  M.  Pander, 
en  a fait  un  Pentamere,  et  en  a decrit  toutes  les  varietes  sous  quatorze  noms  et  soixante- 
dix  figures.  Celles  de  ces  varietes  que  Ton  peut  clioisir  comme  types  de  l’espece,  sont  celles 
qu’il  a representees  dans  la  planche  10  sous  le  nom  de  Sphwricus  et  Spharoides.  Toutes 
les  autres  n’en  different  que  par  le  plus  ou  moius  d’epaisseur.  Une  des  varietes  les  plus 
eloignees  du  type  est  celle  que  M.  Eichxvald  a nominee  7.  frenum;  elle  est  oblongue,  et 
ses  s tries  assez  larges  sont  traversees,  pres  des  bords,  par  quelques  anneaux  d accroissement; 
elle  a,  du  reste,  tous  les  caracteres  importants  de  l’espece  (Pi.  VIII,  fig.  8,  e). 
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Sous  le  nom  de  T.  sphcera,  M.  de  Buch  a donne  de  cette  coquille  une  excellente  descrip- 
tion, dans  laquelle  il  a omis,  toutefois,  de  signaler  les  lignes  divergentes  qui  traduisent 
a Fexterieur  l’existence  des  cloisons  de  la  valve  dorsale. 

Gis.  et  loc.  La  T.  micella,  de  meme  que  les  Spirifer  equirostres,  est  tout-a-fait  caracteris- 
tique  des  couches  siluriennes  inferieures  des  environs  de  Saint-Petersbourg.  Elle  diminue 
ileja  beaucoup  sur  la  cote  de  l’Esthonie,  oil  M.  Eichwald  la  cite  particulierement  pres  de 
Reval.  Elle  disparait  entierement  dans  File  de  Gothland,  dont  les  terrains  sont  moins  an- 
ciens,  et  se  retrouve,  d’apres  Dalman,  a Scarpasen  et  a HusbyfiOl,  en  Ostrogothie,  ou  elle 
occupe  comme  a Saint-Petersbourg,  la  partie  la  plus  inferieure  du  systeme  silurien.  Elle  est 
jusqu’a  present  inconnue  en  Allemagne,  en  France  et  en  Angleterre. 

Explication  des  planches.  Pl.  VIII,  FIG.  8,  a.  Individu  de  taille  ordinaire  vu  du  cote  de 
la  valve  ventrale. 

Fig.  8,  b.  Le  meme  vu  de  proftl,  la  valve  dorsale  a gauche. 

Fig.  8,  c.  Le  meme  vu  du  cote  des  crochets,  la  valve  dorsale  en  dessous. 

Fig.  8,  d.  Tres  vieux  individu. 

Fig.  8,  e.  Variete  appelee  par  M.  Eichwald  T.  frenum. 


39.  TEREBRATULA  SCHLOTHE1MI. 
pl.  viii,  fig.  4,  a,  b,  c,  d,  e. 

Terebratula  lacunosa,  Schlot.,  1817,  Schriflen der  Munch-  Akad.,  vol.  vi,  pl.  8,  fig.  15-20  (non  id.  Nachtr.; 
nec  Min.  taschenbuch.). 

— Schlotheimi,  von  Buch,  1834,  Uber  Terebr.,  p.  39,  pl.  2,  fig.  32. 

— Geinitz,  1841,  Neues  Jarb.fur  min.,  p.  640. 

— — Id.,  1843,  Gma  von  Sachsen,  p.  96. 

Cette  interessante  Terebratule,  si  different  a l’interieur  de  toutes  ses  congeneres,  est 
ordinairement  transverse,  globuleuse,  et  de  forme  sub-pentagone.  Elle  est  assez  remarqua- 
ble  par  la  longueur  de  ses  aretes  cardinales  qui,  decrivant  une  courbe  legere,  s’etendent 
jusqu’au  milieu  de  la  coquille,  et  se  joignent  par  un  angle  arrondi  aux  aretes  laterales  moitie 
plus  courtes.  La  valve  dorsale  est  munie  dans  sa  moitie  anterieure  d’un  large  et  prol'ond 
sinus  a cotes  lisses,  et  au  fond  duquel  se  voient  deux  ou  trois  plis  simples,  hauts  et  tran- 
1 ia nts.  Les  plis  lateraux,  peu  prononces  et  au  nombre  de  deux  ou  trois  de  chaque  cote,  sont 
ordinairement  plus  courts  que  ceux  du  sinus;  ni  les  uns  ni  les  autres  ne  remontent  jus- 
qu’au  crochet.  La  valve  ventrale  est  beaucoup  plus  renflee  que  la  valve  dorsale;  elle  atteint 
sa  plus  grande  hauteur  vers  la  moitie  de  sa  longueur  et  se  recourbe  legerement  sur  elle- 
m^me  pour  atteindre  le  bord  de  l’autre  valve.  Son  contour  est  echancre  vers  la  charniere 
et  son  natis  est  pointu.  Les  aretes  laterales  sont  arrondies.  Le  bourrelet  est  tres  pro- 
nonce depuis  le  milieu  de  la  coquille  jusqu’au  front,  oil  le  bord  de  la  valve  est  forteinent 
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releve  par  la  languette  du  sinus  dorsal.  La  longueur  de  cette  languette  est  au  moins  egale 
a la  moitie  de  sa  largeur.  Le  crochet  de  la  valve  dorsale  n’est  jamais  perfore  a son  extre- 
mite,  mais  il  est  divise  en  deux  parties  egales  par  une  cloison  interieure  mediane.  Cette 
cloison,  qui  ne  se  prolonge  pas  au  dela  du  quart  environ  de  la  longueur  de  la  coquille, 
s’eleve  perpendiculairement  et  se  divise  en  deux  cloisons  divergentes  qui  viennent  aboutir 
sous  le  crochet  a une  ouverture  triangulawe,  dans  laquelle  s’enfonce,  en  la  fermant  entiere- 
ment,  le  sommet  ou  nalis  de  la  valve  ventrale.  Cette  derniere  est  pourvue  d’une  crcte 
mediane  analogue  a celle  des  Terebratules,  et  aboutissant,  pres  de  la  charniere,  a une  espece 
de  plate-forme  ou  cueilleron  triangulaire. 

Dimensions,  Longueur,  10  millimetres.  • — Par  rapport  a la  longueur  : largeur,  1,15  a 
1,20;  epaisseur,  0,80.  Angle  cardinal,  110  a 120°. 

Nous  possedons  des  echantillons  de  Sarana  qui  ont  15a  16  millimetres  de  longueur. 

Rapports  et  differences.  La  T.  Schlotheimi  et  l’espece  que  nous  decrivons  a la  suite,  sont 
les  deux  seules  Terebratules  qui  possedent,  sur  le  milieu  de  la  valve  dorsale,  une  lame  ou 
cloison  verticale  rudimentaire  donnant  attache  dans  sa  hauteur  a deux  autres  lames  obliques 
en  forme  de  toit.  Cette  disposition  rappelle  beaucoup  celle  des  cloisons  de  la  valve  dorsale 
des  Pentameres.  En  ellet,  cliez  ces  derniere,  comme  nous  le  dirons  bientol,  les  cloisons  sont 
egaleinent  composees  de  deux  parties  : l’une  verticale  et  placee  sui'  la  ligne  mediane  de  la 
coquille,  et  1’ autre  inclinee  en  dehors.  Les  deux  parties  vertieales  sont  toujours  accolees,  et 
ne  forment  qu’un  septum;  les  deux  parties  ineliuees  sont  divergentes  dans  leur  hauteur, 
mais  reunies  a leur  base.  Dans  les  Terebratules  et  les  Spirifer , au  contraire,  les  cloisons 
sont  toujours  separees  a la  base,  et  s’ecarlent  l’une  de  l’autre  a partir  du  crochet,  en  sorte 
que  la  ligne  mediane  de  la  coquille  est  vide.  La  T.  Schlotheimi,  ayant  sur  le  milieu  de  sa 
valve  dorsale  une  arete  d’ou  s’elevent  a l’interieur  deux  cloisons  divergentes,  parait  done  au 
premier  abord  rentrer  dans  les  Pentameres  plulot.  que  dans  les  Terebratules.  En  effet,  si 
l’on  ne  considere  que  la  valve  dorsale,  elle  ne  differe  des  premiers  qu’en  ce  que  le  septum 
median  est  moins  developpe  et  ne  se  compose  que  d’une  simple  lame,  au  lieu  d'etre  forme 
par  la  reunion  des  deux  cloisons.  Frappes  de  celle  antdogie,  nous  avons  ete  fortement  tentes 
de  la  reunir  aux  Pentameres,  sans  nous  laisser  arreter  par  sa  forme  generale,  ni  par  les 
differences  essenlielles  que  presente  sa  valve  ventrale,  et  peut-etre  nous  y serions-nous  de- 
termines, si  nous  n’avions  decouvert  que  la  structure  interieure  des  T.  Schlotheimi  et  superstes 
se  represerile  dans  le  Spirifer  heteroclitus , V Or  this  adscendcns  et.  l’O.  plana,  et  qu’il  est  im- 
possible de  s’en  servir  comme  caractere  generique  sans  faire  abstraction  complete  des  formes 
exterieures. 

M.  King,  directeur  du  museum  de  Newcastle,  qui  a particulierement  etudie  la  T.  Schlo- 
theimi, tres  commune  dans  son  pays,  se  propose  dans  une  monographie  du  magnesian  limes- 
tone, dont  il  a eu  la  complaisance  de  nous  communiquer  le  prodrome,  d’en  faire  un  genre 
nouveau  sous  le  nom  de  Camerophoria.  Bien  que  nous  ne  puissions  pas  entrer  a cet  egard 
dans  une  discussion  pour  laquelle  nous  manquons  des  materiaux  qu’il  a su  reunir,  nous  ne 
pouvons  nous  empecher  d’exprimer  1’opinion  que,  si  l’on  fait  un  demembrement  des  Tere- 
bratules pour  cette  espece,  il  faudra  faire  aussi  des  genxes  particuliers  pour  le  Spirifer 
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heterocLitus  et  pour  les  Orthis  adscendens  et  plana  qui  presentent,  avec  ties  formes  exterieures 
entierement  differentes,  la  meme  disposition  apophysaire. 

La  T.  Schlotheimi  a ete  parfaitement  Lien  liguree  en  1817  par  Schlotheim,  dans  les 
Memoires  de  I’Academie  de  Munich ; mais  commc  il  l’avait  confondue  avec  la  T . lacunosa, 
'L  de  Buch  acru,  avec  raison,  qu’il  etait  convenable  de  lui  donner  le  notn  de  celui  qui  l’avait 

decouverte. 

Les  echantillons  que  M.  King  nous  a envoyes  du  magnesian  limestone  d’Angleterre,  prouvent 
'Iue  cette  espece  y est  variable  sous  le  rapport  du  nombre  des  plis.  En  Russie,  elle  en  a tan- 
lQt  deux  et  tantot  trois  dans  le  sinus.  En  Angleterre,  leur  nombre  varie  depuis  un  jusqu’a  six; 
quand  ils  sont  aussi  nombreux,  il  n’est  pas  rare  qu’il  y en  ait  quelques  uns  de  dichotomes. 
Les  plis  lateraux  sont  tout  aussi  inconstants  : il  y en  a ordinairement  trois  ou  quatrede  chaque 
cote>  mais  ils  manquent  quelquefois  completement.  Malgre  les  dillerences  qui  separent  les  va- 
fietes  extremes,  M.  King  dit  qu’il  y a entre  elles  des  passages  si  insensibles,  qu’il  ne  peut 
souvent  arriver  a les  distinguer  les  unes  des  autres. 

Gis.  et  loc.  Sous  le  rapport  de  son  gisement,  cette  espece  nous  oflre  une  circonstance  assez 
eurieuse  : elle  appartient  en  Russie  an  systeme  carbonifere,  et  en  Allemagne  comme  en  Angle- 
terre, au  systeme  permien.  Ce  cas  se  presente  rareinent  dans  la  distribution  des  fbssiles;  s’il 
en  etait  autremenl,  et  si  I’on  voyait  souvent  les  especes  d’une  contree  pendant  une  epoque  se 
transporter  et  devenir  plus  tard  dans  une  periode  subsequent  les  especes  dominantes  d’une 
autre  contree,  on  pourrait  chcrcher,  en  partie  du  moins,  dans  des  migrations  de  cette  nature 
1 explication  de  ce  phenomene  mysterieux  du  changement  des  etres  dans  la  serie  verticale 
des  terrains.  Mais  il  n’en  est  pas  ainsi,  et  toutes  les  decouvertes  nouvclles  dont  s’enrichit 

science  dans  les  pays  lointains,  tendent  a prouver  que  les  principales  mutations  dans  les 
generations  successives  ont  ete  svnehroniques  sur  toute  la  surface  du  globe. 

En  Russie,  nous  avons  decouvert  la  T.  Sclilotlicimi  dans  les  calcaii-es  carboniferes  au  mont 
Cheractau,  pres  de  Sterlitamak  ; a Sarana  sur  l’Ufa;  et  a Cosatchi  Datchi,  a l’est  de  Miask 
(Oural);  elle  existe  aussi  en  Allemagne  dans  le  zechsteiu  de  Corbusen,  Schmerbacb , Ilme- 
nau,  etc.;  en  Angleterre,  dans  le  magnesian  limestone  d’Humbleton  et  autres  localites  du 
comte  de  Durham. 

Explication  des  figures.  Pl.  VIII,  fig.  4,  a.  Individu  provenant  des  environs  de  Sterlitamak, 
et  montraut  les  deux  lames  divergentes  dans  l’interieur  de  la  valve  dorsale. 

Etc.  4,  b.  Le  meme  vu  de  profil. 

Eig.  4,  c.  Le  meme  vu  du  cote  du  front,  la  valve  ventrale  en  dessus. 

Eig.  4,  d.  Autre  individu  vu  du  cote  de  la  valve  ventrale. 

Eig.  4,  e.  Autre  individu  provenant  de  Sarana  (moule  interne),  vu  du  cote  des  crochets,  la 
'alve  dorsale  en  dessous. 
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40.  TEREBRATULA  SUPERSTES.  — {Nov.  sp.) 
pl.  VIII,  fig.  5,  a,  b,  c,  d,  e. 

Coquille  gibbeuse,  oblongue,  sub-triangulaire,  pointue  au  sommet  et  elargie  vers  le  front; 
ses  aretes  cardinales  tres  longues  absorbent  une  partie  cles  aretes  laterales,  et  sa  plus  grande 
largeur  est  au  dela  de  la  moitie  de  sa  longueur.  La  valve  ventrale  est  un  peu  plus  epaisse 
nue  la  valve  dmsale;  sa  plus  grande  Elevation  est  a peu  prds  vers  le  milieu  de  sa  longueur; 
son  sommet  ou  natis  est  fortement  recourbe  et  cache  dans  la  profondeur  de  la  valve  dorsale, 
et  son  bourrelet  n’est  sensible  que  vers  le  tiers  anterieur.  La  valve  dorsale  est  pourvue  d un 
sinus  correspondant,  qui  ne  s’avance  pas  davantage  vers  le  crochet,  le  milieu  de  la  coquille 
etant  soutenu  dans  cette  region  par  une  cloison  mediane.  Ce  sinus  releve  le  bord  de  la  valve 
ventrale,  et  forme  une  languelte  assez  prononcee.  Le  crochet  est  pointu,  entier,  non  periore, 
et  souvent  recourbe  de  maniere  a venir  s’appuyer  sur  la  valve  ventrale;  la  coquille  est 
alors  entierement  close,  et  ne  rnontre  aucune  ouverture  quelconque  pour  le  passage  d’un 
muscle  d’attache.  La  surface  des  valves  est  presque  lisse;  il  existe  seulement  deux  faibles  plis 
lon-itudinaux  dans  le  sinus  et  trois  sur  le  bourrelet.  Ces  plis  s’effacent  avant  d’atteindre  la 
moitie  de  la  valve.  A l’interieur,  la  valve  dorsale  est,  coniine  dans  l’espece  precedente,  mume, 
sur  la  li-ne  mediane,  d’une  cloison  de  1 millimetre  environ  de  hauteur,  sur  laquelle  vien- 
nent  s’aUacher  deux  cloisons  divergentes  de  5 a 6 millimetres.  La  cloison  mediane  divise  le 
crochet  par  moitie  et  s’avance  a peu  pres  jusqu’au  tiers  de  la  coquille.  Les  deux  cloisons 
divergentes  laissent  entre  elles,  au-dessous  du  crochet,  un  vide  interieur,  ou,  comine  dans  les 
Pentameres,  vient  se  cacher  le  sommet  de  la  valve  ventrale.  Cette  valve  est  divisee  elle-meme 
par  une  cloison  mediane  qui  parait,  sauf  erreur,  etre  composee  de  deux  cloisons  accolees. 

Dimensions.  Longueur,  16  millimetres. -Par  rapport  a la  longueur  : largeur,  0,92  a 0,95; 

epaisseur,  0,75-  , . , . 

Rapports  et  differences.  Par  la  conformation  de  ses  apophyses  mteneures,  cette  espece 

differe  de  toutes  les  Terebratules  connues  a l’exeeption  de  l’espece  precedente,  dont  elle 
ne  se  distingue  que  par  certains  caracteres  exterieurs,  tels  que  l’absence  plus  souvent 
complete  de  plis  sur  les  cotes,  la  forme  arrondie  et  moins  saillante  de  ceux  du  sinus,  la  plus 
grande  longueur  de  la  coquille  et  son  contour  plutot  triangulaire  que  pentagone. 

& Gis.  et  loc.  Cette  Terebratule  a ete  trouvee  par  MM.  de  Meyendorf  et  Blasius  dans  les 
calcaires  de  Kirilof,  que  nous  placons  sur  le  prolongement  des  calcaires  d’Ustvaga,  situes  a la 
base  de  notre  systeme  permien.  Elle  semble  y representer  la  T.  Schlotheimi  du  zechstem 

d’Allemagne  et  du  magnesian  limestone  d’Angleterre. 

Explication  des  figures.  Pl.  VIII,  fig.  5,  o.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  5,  b.  Le  meme  vu  de  profil. 

Fig.  5,  c.  Le  metne  vu  du  cote  du  front,  la  valve  ventrale  en  dessus. 

Fig.  5,  d.  Autre  individu  avec  une  partie  des  cloisons  de  la  valve  dorsale  mises  a decouvert. 

Fig.  5,  e.  Face  d’une  des  cloisons  divergentes.  La  crete  ou  cloison  mediane  par  laquelle 
elles  adheraient  a la  valve  a disparu. 
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pl.  viii,  fig.  G,  a,  b. 

Slrigocephalus  Hurtini,  Defr.,  Diet,  des  Sc.  nat. , vol.  u,  p.  102,  pl.  75,  fig.  1. 

Tercbralula  — de  Blainville,  1825,  Man.  de  Mai.,  p.  511,  pl.  53,  fig.  1. 

— porrecta , Sow.,  1829,  Min.  concli..  vol.  vi,  p.  147,  pl.  576,  fig.  1. 

— Slrigocephalus,  von  Bach,  1834,  Ueber  Tercbrateln,  p.  117. 

— — Id.,  1838,  Mini.  Soc.  g&ol.  de  France,  vol.  in,  p.  230. 

Slrigocephalus  Hurtini,  Kloden,  1834,  Verst,  llrandenb..  p.  177. 

— — Broun.,  1835,  l.elh.  geogn.,  vol.  i,  p.  75,  pl.  2,  fig- 5,  a,  b,  c. 

Terebratula  — Deshayes,  1836,  Adit,  de  Lam..,  vol.  vn,  p.  371. 

Strigocephalus  giganleus,  J.  Sow.  1840,  Geol.  tram.,  2“  sdr.,  vol.  v,  pl.  56,  fig.  10,  11. 

— — Phill.,  1841,  Palrnoz.  foss.,  p.  80,  pl.  32,  fig.  142. 

— Hurtini,  id.,  ibid.,  p.  79,  pl.  32,  fig.  141- 

— — D’Arch.  et  dc  Vern.,  1842,  Trans,  geol.  Soc.  Land.,  2'  ser,  vol.  vi,  p 368  et  393. 

String ocephalus  — Sandberg.,  1842,  Nones  Jahrbuch  fur  min. , p.  398. 

Places  entre  les  Terebratules  et  les  Pentameres,  les  Strigocephales  ont,  comme  ces  deux 
genres,  le  bord  cardinal  de  la  valve  ventrale  toujours  arrondi  et  prive  d’area;  si  d’un  cote, 
par  leur  ouverture  apiciale  obronde  (1),  que  limite  un  deltidium  embrassant,  ils  touclient, 
pourainsi  dire,  aux  Terebratules,  d’un  autre  cote  par  le  septum  qui  s’eleve  a l’interieur  sur 
Je  milieu  de  la  valve  dorsale,  ils  se  rapprochent  veritablement  des  Pentameres.  Ce  septum 
u’est,  en  eflet,  que  la  partie  valvaire  (2)  des  cloisons  qui  caracterisent  ce  dernier  genre,  el, 
sous  le  rapport  de  la  valve  dorsale,  les  Strigocephales  ne  sont:  pour  ainsi  dire  que  des 
Pentameres  incomplets,  auxquels  manquent  les  cloisons  internes  el  divergentes. 

Leur  petite  valve  ou  valve  ventrale  offre,  comme  on  sail,  une  construction  essentielle- 
ment  differente  de  cclle  de  tons  les  genres  connus.  De  sou  sommet,  descend  a I’interieur  une 
apophvse  tres  large  et  tres  epaisse,  d’une  solidile  remarquable,  quand  on  la  compare  aux 
minces  osselets  des  Terebratules;  cette  espece  de  pilier  se  bifurque  :i  son  extremite  en  forme 
de  pince  et  saisit  le  septum  de  la  valve  dorsale  a pen  pres  vers  le  milieu  de  sa  longueur.  La 
hauteur  du  septum  en  ce  point  est  d’ environ  15  millimetres  dans  les  individus  adultes. 

Le  Strigocephalus  Burlini  est  une  coquille  assez  variable,  et  1’echantillon  que  nous  avons 
trouve  dans  1’Oural  ne  differe  que  par  sa  forme  un  peu  plus  transverse  de  certains  eehan- 
lillons  du  svsteme  devonien  des  bords  du  Rhin.  11  appartient  a la  variete  dont  le  crochet:  n’esl 
pas  recourbe  et  dont  Tarea  est  par  consequent  tres  elevee. 

La  valve  dorsale  est  plus  epaisse  que  la  valve  ventrale;  elle  est  arrondie  dans  sa  largeur, 


(1)  Nous  ne  croyons  pas  que  dans  le  jeune  age  les  Strigocephales  aient  jamais,  comme  le  pense  M.  Bronn, 
une  ouverture  triangulaire,  analogue  a celle  des  Spirifer;  il  est  facile  de  se  convaincre  que  cette  forme  appa- 
rente  n’est  due  qu’a  la  degradation  partielle  ou  totale  du  deltidium. 

(2)  Voir  1’explication  de  ce  terme  au  genre  Pcntamfcre,  p.  107. 
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mais  peu  dans  sa  longueur,  ce  qui  tieut  au  defaut  de  courbure  du  crochet;  1 area  est  separee 
de  la  valve  par  des  aretes  tranchantes,  et  sa  longueur  n’atteint  jamais  la  largeur  de  la  coquille; 
le  dclt idiitm,  dont  les  deux  parties  sont  entierement  soudees,  embrasse  entierement  l’ouverture. 
La  valve  ventrale  a,  comine  les  Strigocephales  et  les  Pentameres,  sou  sommet  tres  recourbe 
et  cache  profondement  dans  l’interieur  de  la  coquille.  routes  deux  sont  lisses  a leur  surface 
exterieure. 

Dimensions.  Longueur,  50  millimetres.' — Par  rapport  a la  longueur,  largeur,  1,~5, 
epaisseur,  0,55. 

Rapports  et  differences.  Nous  ne  connaissons  encore  bien  que  deux  especes  dans  le  genre 
Strigocepliale,  celle  que  nous  venons  de  decrire  et  le  S.  dorsalis  Goldf  (1),  qui  s en  distingue 
paries  stries  fines  dont  ses  valves  sont  ornees.  Le  S.  giganteus  Sow.  ne  nous  parait  pas 
differer  de  la  premiere  de  ces  deux  especes,  et  le  S.  brevirostns  Phil!.,  avec  son  ouverture 

Iriangulaire,  est  probablement  un  Pentamere. 

C is.  et  loc.  Nous  avons  decouvert  cette  coquille  sur  les  bords  de  la  Serebrianka,  affluent 
de  la  Tehusowaya,  dans  les  premieres  couches  calcaires  que  Ton  rencontre  en  descendant 
de  Serebriansk,  apres  avoir  traverse  le  massif  des  schisles  argileux.  Ellc  y est  associee 
aux  Favosit.es  Gotklandica,  F.  polymorpha,  Orilds  striatula,  Leptccna  Ouralensis,  Terebra- 
tula  prisca , T.  concentrica,  Spirifer  pachyrinchns  et  a des  Cyrtoceratites  indeterminables. 
En  Allemaguc,  en  Belgique  et  en  Angleterre,  le  S.  Bartini  est  caracteristique  des  couches 
devouiennes,  au  dessus  desquelles  il  ne  parait  pas  s’elever.  On  le  trouve  dans  l’E.fel  et  sur 
lieaucoup  de  points  des  bords  dn  Rhin;  a Cliimay,  en  Belgique;  a Newton  Bushel  et  autres 
localites  du  Devonshire.  Nous  doutons  beaucoup  qu’il  se  rencontre,  ainsi  cpie  le  dit  M.  Klo- 
den,  dans  le  diluvium  des  environs  de  Postdam,  dont  les  elements  proviennent  des  couches 
siluriennes  de  la  Suede.  M.  Ezquerra  le  signale  a Almaden,  dans  la  Sierra  Morena  (Am. 
Jahrb.  far.  min.,  1838,  p.  313). 

Explication  des  figures.  Pl.  VIII,  fig.  6,  «.  Individu  adulte  vu  du  cote  de  la  valve  dorsale. 
Fig.  6,  b.  Le  meme  vu  de  profil. 

PENTAMERUS. 

anomia,  llisinger. 
anomites,  Wahlenberg. 
oypidia,  Dalman,  Bronn,  Hisiiiger. 
atrypa,  Dalman,  parl.im. 

terebratula,  vou  Buch,  Deshayes,  de  Blainville,  Bomer. 
trigonotreta,  Bronn,  parlim. 
spirifer,  von  Buch. 
pentamercs,  Sowerby,  J-  Sow. 

Coquille  iuequivalve,  equilaterale  , a valves  toujours  convexes  et  generalement  gibbeuses,  a 
bords  droits  rarement  inflechis  vers  le  front.  Valve  dorsale  plus  grande  que  la  valve  ventrale, 

(1)  Trans ■ of  the  geol.  Soc.  of  London,  V serie,  vol.  vi,  part.  2,  p.  369,  pl.  35,  fig.  5. 
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sans  trace  de  sinus;  crochet  plus  ou  inoins  recourbe,  pointu  et  entier;  ouverlure  apiciale 
triangulaire,  sans  deltidiam,  limitee  inferieurement  par  le  sommet  de  la  valve  ventrale,  et 
quelquefois  entierement  close  par  la  courbure  du  crochet  dorsal,  dont  la  pointe  s’appuie  sur 
l’autre  valve.  Valve  ventrale  tres  rareraent  pourvue  de  sinus,  a bord  cardinal  arrondi  comme 
dans  les  Terebratules,  a sommet  tres  recourbe  et  cache  dans  la  profondeur  de  l’ouverture 
triangulaire  de  la  valve  dorsale.  Surface  exterieure  lisse  ou  ornee  de  plis  longitudinaux, 
hauls  et  aigus.  A l’interieur,  la  coquille  est  divisee  en  trois  cavites  par  deux  cloisons  a faces 
planes  ou  convexes  qui  s’elevent  dans  cbaque  valve,  et  qui  se  joignent  par  leurs  bords  internes. 

reorganisation  interieure,  ou,  si  Ton  veut,  les  apophyses  calcaires  des  Penlameres,  offrent 
des  particularites  si  curieuses,  qu’il  est  facile  de  concevoir  que  1 on  s en  soit  servi  pour  1 eta- 
blisseinent,  d’un  genre  nouveau  dans  le  groupe  si  nombreux  des  coquilles  terebratuliformes, 
Cependant,  ce  genre,  propose  en  1813  par  Sowerby  dans  le  premier  volume  de  son  Mineral 
Conchology,  ne  fat  pas  generalement  adopte.  Meconnu  par  Dalman,  qui  lui  substitua  le  genre 
Gypidia,  accepte  sous  ce  nouveau  nom  par  MM.  Bronn  et  Hisinger,  il  fut  rejete  par  les 
homines  les  plus  haul  places  dans  la  science,  MM.  de  Buch,  de  Blainville  et  Deshayes,  qni  le 
reunirent  aux  Terebratules  (1)  ou  aux  Spirifer. 

Quelquc  imposante  que  soit  l’autorile  de  ces  savants  illuslres,  nous  croyons  neanmoins  de- 
voir maintenir  ce  genre,  convaincus  que  nous  sommes,  apres  une  analyse  minutieuse  de  sa 
structure,  qu’il  est  au  moins  aussi  distinct  des  Terebratules  ou  des  Spirifer,  que  ces  deux 
genres  le  sont  entre  eux ; mais  pour  bien  faire  comprendre  ses  rapports  avec  les  genres  qui 
l’avoisinent,  il  est  indispensable  d’entrer  dans  quelques  details. 

Les  Penlameres  sont  les  seules  coquilles  parmi  les  bracliiopodes  qui  olfrent  celle  reinar- 
quable  propriete  d’etre  divise.es  en  trois  cavites  ou  chambres  distinctes,  plus  ou  moins  sepa- 
rees,  selon  les  especes,  cbaque  valve  ctant  munie  de  deux  cloisons  dont  les  bords  opposes  se 
rejoignent  quand  la  coquille  est  fermee. 

Sur  le  milieu  de  la  valve  dorsale  s’eleve  une  cloison  composee  de  deux  lames  contigues 
et  verticales  qui  sont  ce  que  nous  appelons  les  parlies  valvaires,  e’est-a-dire,  les  parties 
adherentes  ou  soudees  au  fond  de  la  valve  meme,  pi.  VII,  fig.  1 , a.  Cette  cloison  se  prolonge 
d'un  cole  insqu’a  la  pointe  extreme  du  crochet  qu’elle  divise  par  le  milieu,  et  de  1’autre, 
plus  ou  moins  loin  vers  le  front,  selon  les  especes ; les  lames  dont  elle  est  composee  sont  ordi- 
nairement  peu  adherentes  entre  elles,  et  paraissent  avoir  ete  separees  pendant  la  vie  de  l’ani- 
mal  par  une  membrane  tres  mince,  a laqnelle  sont  dues,  sur  les  parois  interieures  de  chacune 
d’ elles,  des  stries  d’accroisseinent  qui  reproduisent  exactemenl  leur  forme  terminale  aux  difie- 
rents  ages  (2).  Apres  la  mort,  la  destruction  de  la  membrane  qui  unissaitces  deux  moities  de 
cloisons,  a du  avoir  pour  resultat  de  les  rendre  aisement  separables ; et,  en  eflet,  il  n’est  pas 


(1)  M.  de  Buch,  apres  avoir  place  les  Pentamercs  parmi  les  T<!rebratules  {Mini,  de  la  Soc.  giol.  de  France , 
vol.  Ill,  p.  17/|),  les  a plus  tard  transports  dans  les  Spirifers  ( Loc . cit.,  vol.  iv,  p.  6/i). 

(2)  Nous  verrons  plus  loin  que  cette  forme  dtait  variable  selon  les  especes , et  qu’en  la  combinant  avec  les 
diverses  proportions  en  hauteur  et  en  longueur  de  la  cloison  elle-meme,  on  pent  en  tirer  d’utiles  enseignements 
pour  la  determination  des  especes. 
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de  geologue  qai  n'ait  remarque  avec  quelle  facilile  la  valve  dorsale  des  Pentameres  se  divise, 
sous  le  inarteau,  en  deux  parlies  egales.  On  peut  voir,  pi.  VII,  lig.  2,  a,  le  vide  laisse  par 
retie  membrane,  el  fig.  2,  c,  une  petite  crdte  brisee  qui  n’est  aulre  chose  que  la  malicre  qui 
s’y  est  infiltree.  Sur  celte  eloison  verticale  el  mediane  des  Pentameres,  ainsi  formee  de  la  reu- 
nion des  parties  valvaircs,  s’attachent  deux  cloisons  obliques,  auxquelles  nous  donnerons  le 
nom  de  parlies  internes,  el.  qui  vont.  en  divergeant  se  reunir  aux  cloisons  internes  de  1 aulre 
valve,  pi.  VII,  fig.  1,  p.  Ces  diflerentes  parlies  sont  sujettes  a de  grandes  variations  entre 
elles,  el,  fournissent  de  bons  earacteres  specifiqucs  : ainsi  la  partie  valvaire  esl  Ires  developpee 
en  hauteur  dans  les  P.  Bash/ciricus , borealis  et.  galeotus;  landis  quelle  esl,  au  contraire,  a pen 
pres  egale  a la  partie  interne  dans  les  P.  A nightii  el  Vogul'uus. 

La  disposition  des  cloisons  de  la  valve  venlrale  offre  des  differences  assez  considerables 
dans  les  deux  sections  que  nous  etablissons  parmi  les  Pentameres.  Dans  les  especes  de  la 
deuxieme  section,  ces  cloisons  sont  soudees  fortement  ensemble  au  point  oil  elles  s alta- 
chent  a la  valve,  tandis  que  dans  celles  de  la  premiere  elles  sont  separees  meme  a leur 
base,  et  s’attachent  a la  coquille  des  deux  cdlesde  la  ligne  mediane,  en  laissant  un  vide  enlre 
elles.  Dans  ce  dernier  cas  elles  sont  composees  de  deux  parties,  comme  les  cloisons  de  la  valve 
dorsale,  I’une  qui  s’eleve  perpendiculairement  du  fond  de  la  valve  on  partie  valvaire,  pi.  VII, 
fig.  J , v,  et  l’autre  qui  secourbe  eu  dehors  pour  se  reunir  aux  cloisous  de  la  valve  opposee, 
ou  partie  interne,  pi.  VIT,  fig.  i,  S.  Dans  le  P.  galeatus  ct  ses  analogues,  elles  paraissent  el  re 
composees  de  trois  faces  diversement  inclinees. 

Les  valves  des  Pentameres  different  done  entre  elles,  non  pas,  comme  1 onl  cm  quelques 
personnes,  en  ce  qu’il  \r  a deux  compartiments  dans  l’une  et  trois  dans  1 autre ; elles  posscdent 
I’une  et  l’autre  deux  cloisons  qui  divisent  l’interieur  de  la  coquille  en  trois  compartiments, 
mais  tandis  que  dans  la  valve  dorsale  les  cloisons  convergent  l’une  vers  l’autre,  el  se  rcu- 
nissent  par  leur  base  pour  ne  plus  former  en  apparence  qu’une  seule  eloison  placee  sur  la 
ligne  mediane;  dans  la  valve  venlrale  elles  sont  separees  dans  toute  leur  hauteur.  De  la,  dans 
I’une,  une  cavile  mediane  moins  profonde  que  les  deux  caviles  lalerales,  et  dans  I aulre  trois 
cavites  egalement.  profondes,  mais  non  pas  egalemcnt  larges,  la  cavile  mediane  elanl  beaucoup 
plus  etroite  que  les  deux  aulres. 

Le  compartiment  median  des  Pentameres,  quelque  etroit  qu’il  soit  dans  certaines  especes, 
devait  cependant  conlenir  le  muscle  d’attache  quand  il  en  existait,  ainsi  que  les  organes  de  la 
digestion  et  de  la  reproduction,  e’est-a-dire,  tout  ce  qui  est  simple  dans  1’ animal.  Les  cavites 
lalerales  destinees  aux  organes  doubles  et  symetriques  n’avaient  de  communication  avec  la 
cavite  centrale  qu’au  dela  de  la  terminaison  des  cloisons,  et  peut  etre  aussi  par  une  legere 
fissure  que  l’on  remarque  entre  leurs  bords  internes,  pi.  VII,  fig.  1,  s. 

La  malicre  calcaire  qui  reinplit  la  cavite  mediane  de  la  valve  dorsale,  se  detache  facilement 
a cause  du  poli  des  cloisons  qui  lui  servenl  de  parois,  et  pourrait  etre  prise  au  premier 
abord,  dit  avec  raison  Sovverby,  pour  un  osselet  interne  d’une  forme  triangulaire  carenee. 
(fe  moule  iuterieur  esl  d’une  assez  grande  utilile  pour  la  distinction  des  especes.  En  effet,  il 
nous  traduit  les  proportions  de  la  cavile  mediane,  et  nous  donue  la  mesure  de  la  hauteur  et 
de  la  divergence  des  cloisons  internes  (Pi.  VII,  fig.  2,  c,  </,  et  fig.  .3,  <J,  e). 
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Pour  terminer  ce  qui  concerne  les  cloisons  des  Pentameres,  disons  un  mot  de  leur  texture 
et  de  leur  epaisseur.  La  texture  des  cloisons  parait  elre  quelquefois  fibreuse,  ainsi  que  l’a 
justement  remarque  M.  J.  Sowerby ; mais  nous  ne  saurions  admettre  avec  ce  savant  natura- 
liste,  (jue  ce  soit  a cela  qu’il  faille  at  tribuer  la  facilite  avec  laquelle  la  valve  dorsale  se  divise 
Par  le  milieu;  nous  croyons  en  avoir  donne  une  explication  plus  satisfaisante.  Quant  a leur 
epaisseur,  les  cloisons  sont  assez  variables,  ce  sont  tan  tot  des  lames  minces  et  a faces  paralleles, 
■an tot  des  murs  epais  et  renfles  dans  le  milieu.  Ces  differences  constantes  selon  les  especes, 
demontrent  de  la  maniere  la  plus  evidente  que  les  deux  cloisons  accolees,  qui  constituent  le 
upturn  median  des  Pentameres,  ont  bien  existe  pendant  la  vie  de  1’ animal,  et  doivent  etre 
distinguees  de  ces  concretions  calcaires  qui  s’appliquent  sur  les  deux  faces  d une  cloisou 
unique,  comme  dans  certaines  Ammonites. 

A pres  avoir  decrit,  la  charpente  interieure  des  Pentameres,  comme  nous  la  comprenous, 
d nous  reste  a parler  de  leurs  caractcres  exterieurs,  et  de  leurs  rapports  avec  les  autres  genres. 
Les  Pentameres  sont  des  coquilles  generalement  globuleuses,  a valves  convexes,  pourvues  sous 
le  crochet  d’uue  fente  triangulaire  dans  laquelle  se  cache  tres  profondement  le  sommet  de  la 
valve  ventrale  (1),  et  qui  se  ferme  quelquefois  entierement  par  la  forte  courbure  des  valves  (2). 
La  charniere  est  arrondie  comme  dans  les  Terebratules,  et  il  n’exisle  jamais  d'area  limitee  par 
des  aretes  tranchantes.  La  surface  des  valves  est  lisse  ou  couverte  de  plis  eleves;  enfin,  la 
plupart  des  cspeccs  manquent  de  sinus,  et  ehez  celles  ou  ce  caractere  existe,  comme  dans  le 
P-  galcalus  et  ses  analogues,  il  appartient  a la  valve  ventrale;  ce  qui  ne  se  voit  que  rarement 
dans  les  Terebratules,  el  jamais  dans  les  Spirifer. 

Si  maintenant  nous  comparons  les  Pentameres  aux  genres  voisins,  il  nous  sera  facile  de 
S1gnaler  des  differences  d’un  ordre  aussi  eleve  que  celles  qui  separent  entre  eux  les  genres 
ferebratule,  Spirifer  el  Orthis,  et  quelle  que  soit  la  valeur  qu’on  veuille  attribuer  a ces 
coupes,  il  faudra  reconnaitre  que  les  Pentameres  ont  droit  d’y  prendre  place.  Pour  bien  appre- 
cier  ces  differences,  comparons  valve  a valve  les  Pentameres  aux  Terebratules  et  aux  Spirifer. 

Toutes  les  Terebratules,  a l’exception  de  deux  especes  que  nous  avons  decrites  (p.  101  et 
103),  etdont  M.  King  de  Newcastle  se  propose  defaire  un  genre  distinct  sous  le  nom  de  Camero- 
phoria  different  des  Pentameres  en  ce  qu’elles  ont  la  valve  dorsale  libre  ou  munie  de  cloisons  toul- 
;»-fait  rudimentaires,  ainsi  qu’on  le  peut  voir  dans  les  T.  psittacea,  decorata,  sac  cut  us  et  dongata. 
Les  cloisons,  en  outre,  ne  sont  pas  reunies  au  milieu  de  la  coquille  sur  une  base  commune ; 
ce  sont  des  lamelles  qui  passent  sous  les  dents  pour  les  solidifier,  et  qui  sont  toujours  diver- 
gentes.  Chez  les  Spirifer,  ces  lamelles  sont  plus  prolongees  en  avant,  au  rnoins  dans  quelqnes 


(t)  Cette  disposition  da  sommet  de  la  valve  ventrale  nous  parait  avoir,  dans  les  caractferes  extdrieurs,  la  meme 
importance  que  la  double  cloison  nnidiane  dans  les  caractferes  interieurs  : aussi  sommes-nous  tentfes  de  rap- 
Procher  des  Peutamferes,  d’un  cfetfe  la  T.  gryphas,  dont  l’interieur  nous  est  inconnu,  mais  dont  le  natis  est 
fortement  recourbfe,  et  de  l’autre  les  Strigocephales  qui,  comme  nous  t’avons  dit  plus  haut,  ont  aussi  une  double 
cloison  mfediane  dans  la  valve  dorsale. 

(2)  Lorsqu’on  fendun  Pentamferc  dont  les  deux  valves  sont  reunies,  on  voit  souvent  que  le  crochet  dorsal  vient 
Poser  sur  le  dos  de  l’autre  valve  et  ferine  ainsi  toute  issue  au  muscle  d’attache. 
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especes;  inais  quelle  que  soit  leur  et endue,  elles  ne  sont  jamais  que  le  developpement  de  cedes 
des  Terebratules,  et  se  distinguent  toujours  des  eloisons  des  Pentameres  par  le  double  carac- 
tere  de  n’etre  jamais  situees  sur  la  ligne  mediane,  et  d’etre  simples  et  comprises  dans  un 
meme  plan,  au  lieu  d’etre  composees  de  deux  parties  diversement  inelinees. 

La  modification  que  subissent  les  eloisons  des  Pentameres  en  passant  dans  les  Terebratules 
ou  les  Spirifer,  consiste  done  dans  la  suppression  de  leur  partie  valvaire,  et  dans  le  ehange- 
inent  de  direction  des  parties  divergentes,  qui,  a leur  base,  s’ecartent  au  lieu  de  se  reumr- 
De  cette  divergence  des  eloisons  a parlir  du  crochet  resulle,  selon  M.  de  Bucb,  le  sinus  des 
Spirifer;  le  milieu  de  la  valve  dorsale  octant  pas  soutenu,  s’alfaisse  et  se  deprime.  Chez  les 
Pentameres  ou  cette  partie  est  supportee  par  le  septum  median,  d n'y  a jamais  de  sinus 
dorsal. 

La  structure  normale  des  Terebratules  et  des  Spirifer  ne  peut  done  pas  etre  consideree 
comme  le  point  de  depart  de  celle  des  Pentameres,  ear  le  plan  primilif  en  est  different,  et  ce 
dernier  genre  serait  le  plus  netlement  tranche  de  tous  ceux  que  Ton  a proposes  parmi  les 
coquilles  terebratuli formes,  s’il  ne  s’eiablissait  des  rapprochements  par  certaines  formes  anor- 
males  que  la  nature  nous  offre  chez  les  Terebratules,  les  Spirifer  et  les  Orlhis. 

Deux  especes  parmi  les  Terebratules  sont  dans  cette  categorie  : ce  sont  les  T.  Schlotheimi 
et  super stes,  chez  lesquelles  la  valve  dorsale  a des  eloisons  analogues  a celles  des  Pentameres, 
avec  celle  difference  que  les  parties  libres  et  divergentes  sont  soudees  ensemble  a leur  base, 
et  que  la  Crete  mediane  a laquelle  elles  s’attachent  est  rudimentaire  et  parait  dtre  simple. 
Parmi  les  Spirifer,  le  S.  heleroclitus  a aussi  sa  valve  dorsale  partagee  par  une  cloison  tres  liaute 
qui  se  bifurque  pres  de  l’ouverture  triangulaire  pour  en  former  les  parois;  enfin,  les  Or  this 
adsccndens  et  plana  nous  offrent  egalement  dans  la  valve  dorsale  deux  lames  divergentes,  for- 
mant d’un  c6te  les  parois  de  l’ouverture  triangulaire,  el  se  reunissant  de  1’autre  a une  crele 
mediane.  Quand  on  ne  prend  en  consideration  que  la  structure  de  la  valve  dorsale,  il  s etablit 
done  certains  passages  entre  les  Pentameres  et  les  trois  genres  Terebratule,  Spirifer  et  Or  this. 
Des  passages  a peu  pres  de  memo  nature  s’observcnt  aussi  a 1’egard  de  la  valve  venlrale  entre 
les  Pentameres  et  les  Terebratules.  En  effet,  bieu  qu’en  general  dans  ce  dernier  genre  la  valve 
ventrale  ait  une  structure  inliniment  plus  simple  que  celle  des  Pentameres,  et  ne  soit  munie 
que  d’ une  seule  crete  mediane  qui  sert  de  support  aux  apophyses  rami  flees,  il  existe  deux 
especes,  T.  elongata,  Schl.,  et  T.  fasi  forms,  Nob.,  oil  la  valve  ventrale  parait  posseder  deux 
eloisons  reunies  a leur  base  sur  la  ligne  mediane,  et  composees  de  plusieurs  faces  a peu  pres 
comme  dans  le  P ■ galcalus. 

Pourrait-on  conclure  de  ce  qui  precede  que  les  Pentameres  se  confondent  insensiblement 
avec  les  Terebratules,  et  qu’il  soit  en  certains  cas  impossible  de  les  distinguer  ? Nous  ne 
le  pensons  pas,  car  s’il  y a certaine  analogic  entre  les  deux  genres  lorsqu’on  prend  la  valve 
dorsale  d’une  espece  et  la  valve  ventrale  d’une  autre,  il  y en  a bien  moins  si  1 on  compare 
les  coquilles  entieres.  La  T.  Schlotheimi,  par  exemple,  a bien  quelque  chose  des  Pentameres 
dans  la  disposition  des  eloisons  de  la  valve  dorsale,  inais  elle  s en  eloigne  entierement  si  nous 
examinons  l’aulre  valve;  et  vice  versa  si  la  T . elongata  rappellc  le  P.  galcalus  par  sa  valve  ven- 
lrale, elle  s’en  eloigne  par  les  lamelles  simples  et  divergentes  de  la  valve  dorsale.  Il  n’y  a 
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done  pas  line  seule  espece  de  Terebratule  qui  ait  dans  les  deux  valves  a la  fois  des  cloi- 
sons  analogues  a celles  des  Pentameres,  ni  par  consequent  la  triple  concameration  qui  en 
resulte  dans  la  coquille. 

Quant  aux  Spirifer,  ils  ont  loujours  la  valve  ventrale  libre  et  depourvue  de  cloisons, 
excepte  dans  le  groupe  si  particulier  des  equirostres,  qui  ne  peut,  du  resle,  etre  compare  en 
ancune  maniere  aux  Pentameres. 

Les  Strigooephales,  ainsi  que  nous  l'avons  deja  dil,  sont  peut-etre  plus  voisins  des  Pentameres 
q»e  les  divers  genres  que  nous  venons  de  passer  en  revue.  Ils  ont  a nos  yeux  d’autant  plus 
d’interet,  qu’ils  exposent  une  modification  des  apophyses  des  Pentameres  directement  inverse 
de  eelle  que  nous  avons  signalee  dans  les  Tercbratula  Schlotheimi  ct  supcrsl.es ; en  eff’et,  tandis 
que  dans  ces  demieres  les  parties  internes  ou  fibres  des  cloisons  de  la  valve  dorsale  se  deve- 
loppcnt  aux  depens  de  la  partie  valvaire  rcduite  a une  creie  de  pen  de  hauteur,  dans  les 
Strigocepliales,  au  contraire,  le  septum  median  ne  se  compose  que  d’une  seule  partie  qui 
I'epresente  la  cloison  valvaire  des  Pentameres , les  parties  divcrgcntes  ayant  disparu  ou  etant 
reduites  a deux  petites  lamelles  sous  le  crochet.  On  peut  done  considerer  les  Strigocephales 
comme  n’avant,  pour  ainsi  dire,  dans  la  valve  dorsale  que  la  moitie  des  cloisons  des  Penta- 
meres. Quant  a leur  valve  ventrale,  on  sait  combien  elle  en  dillere. 

Nous  terminerons  ici  ce  que  nous  avons  a dire  sur  l’organisation  des  Pentameres.  Nous 
croyons  avoir  demontre  sutfisamment  qu’ils  ont  une  structure  interieure  qui  leur  est  particu- 
here,  et  que  si  la  disposition  de  leurs  cloisons  se  represente  dans  des  genres  voisins,  elle  y est 
loujours  si  profondement  modifiee,  qn’elle  n’y  produit  jamais  celte  triple  concameration  de  la 
coquille,  qui  forme  leur  caraclere  essentiel. 

Classification.  Nous  divisons  tous  les  Pentameres  en  deux  sections,  suivant  qu’ils  ont  ou 
n’ont  pas  de  sinus.  Les  espcccs  sans  sinus  et  a bords  fiorizontaux  peuvent  etre  ornees  de  plis 
dans  leur  longueur  ou  avoir  la  surface  des  valves  lisses.  La  premiere  de  ces  sous-sections 
conlient  quatre  especes,  la  seconde  trois.  Quant  aux  Pentameres  pourvusde  sinus  sur  la  valve 
ventrale,  on  n’en  connait  encore  que  deux  especes. 

Cette  classification  si  simple  se  resume  dans  le  tableau  suivant  : 


/ 

Penlamerus 

Knighlii,  Sow. 

| — 

Vogulicus,  Nob. 

l Pliss^s 

- 

conchidium,  Dalm. 

I"  section. —Sans  sinus.  . ./ 

Bashkiricus , Nob. 

) 

/ 

Imvis,  J.  Sow. 

1 Lisses • 

— 

oblongus,  id. 

\ 

borealis,  Eichw. 

\ 

— 

galeatus,  Dalm. 

tle  section. — Avec  sinus.  . .| 

acutolobatus, San&b.  (i) 

(l)  Trignnotrcta  acutolobala,  Sandberger,  Neu.  Jahrb./ilr  min.,  1842,  p.  398. 
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Distribution  geologicjue.  De  toutes  les  formes  si  variees  qu’a  successivement  alfectees,  a travers 
les  ages,  la  classe  des  brachiopodes,  il  n’en  est  guerc  de  plus  ancienne  que  eelle  des  Penta- 
meres; sur  neuf  especes  que  nous  connaissons,  sept  sont  siluriennes,  une  est  devonienne 
iP.  acutolobatus ) et  l’avant  derniere  appartient  a la  fois  aces  deux  system es(P.  galeatus'j.  Il  est 
interessant  dobserver  que  le  type  primitil  se  modilie  a inesure  qu  on  s eleve  dans  la  serie 
des  terrains,  et  que  les  deux  dernieres  especes  s’eu  eloignent  deja  assez  pour  que  I une  d elles, 


malgre  son  abondance  dans  toutes  les  collections,  ait  ele  jusqu’ici  rangee  parmi  les  Terebra- 
tules  ou  les  Atrypa.  Tous  les  Pentamcres  de  notre  premiere  section  sont  siluriens.  Les  especes 
plissees  sont  au  nombre  de  quatre,  dont  trois,  les  P.  Knightii,  Vogulicus  et  conchidium,  quoique 
distincts,  sont  lies  neanmoins  par  uu  grand  nombre  d analogies.  Ils  ont  tous  vecu  dans  des  con- 
trees  diflerentes;  le  P.  Knigthii  (1)  est  propre  a l’Angleterre;  le  P.  conchidium  a la  Suede,  et 
leP.  Vogulicus  a 1’Oural;  tous  les  trois  appartiennent  aux  couches  siluriennes  superieures. 
Le  P.  BaslJciricus  qui  s’eloigne  deja  davantage  de  ce  type,  et  qui,  par  le  peu  de  developpe- 
ment  des  parlies  internes  des  cloisons  dorsales  et  lenr  grande  divergence,  se  rapproehe  des 
Pentamcres  lisses,  it  a pas  seulement  habile  l’Oural,  ou  il  vivait  en  meine  temps  que  le  P.  f o- 
gulicus , mais  il  parait  avoir  existe  aussi  dans  le  duche  de  Nassau;  car  nous  croyons  pouvoir  \ 
rapporter  les  moules  de  Pentameres  qu’on  trouve  au  Greifenstein  et  a IJohenzolen.  Les  trois 
especes  de  Pentameres  lisses  ont  aussi  entre  elles  beaucoup  de  caracteres  communs,  et 
semblent,  comme  les  especes  plissees,  se  remplacer  les  unes  les  autres,  selon  les  pays, 
l es  P.  lends  et  oblongus  n’ont  encore  ete  trouves  qu’en  Angleterre  et  en  Araerique,  oil 
ils  caraclerisent,  dit-on,  les  couches  siluriennes  les  plus  anciennes  ou  gres  de  Caradoc.  Le 
P.  borealis,  de  1’Estlionie  et  de  la  Litliuanie,  est  peut-etre  un  peu  plus  eleve  dans  la  serie  des 
terrains  et  marque  1’etage  superieur  du  systeme  silurien  de  ces  conlrees. 

Telle  est  la  distribution  des  Pentameres  qui  composent  noire  premiere  seclion.  Il  est  Ires 
remarquable  que  les  especes  lisses  comme  les  especes  plissees,  toutes  siluriennes,  n’ont  eu 
qu’un  developpement  local,  presque  simultane  et  de  courle  duree.  Partout  ou  on  les  rencontre, 
les  Pentamcres  paraissent  avoir  vecu  en  masses  nombreuses  et  avoir  etc  doues  d’une  grande 
facilitea  se  multiplier,  etcependanl,  malgre  cette  puissance  de  reproduction,  cette  exuberance 
de  vie  qui  semblait  devoir  garanlir  les  especes  (Tune  extinction  totale,  chacune  d’ elles  a dis- 
paru  subitement  et  pour  toujours.  Par  la  courle  duree  de  leur  existence,  ils  fournissent  au 

(!  geologue  des  horizons  plus  precis  el  plus  exacts  que  les  genres  qui  ont  long-temps  babite  notre 

;r]obe,  et  dont  les  resles  fossiles  traversent  un  grand  nombre  de  formations. 

La  seconde  seclion  des  Pentameres  comprend  les  especes  pourvues  de  sinus  sur  la  valve 
ventrale  : ce  sont  les  P.  acutolobatus  et  galealus.  Ce  dernier,  si  bien  connu  sous  le  nom 
d’ Atrypa  galeata,  est  plus  generalement  repandu  que  les  Pentameres  de  notre  premiere 
section.  Il  se  trouve  dans  les  conlrees  les  plus  eloignees  du  globe,  et  appartient  en  raeme 
temps  a deux  periodes  differenles,  circonstanccs  que  nous  verrons  se  repcler  assez  souvent 

(1)  M.  Romer,  dans  son  ouvrage  sur  )e  Ilarz,  ddcrit  et  figure  un  Pentamfere  quit  rapporte  au  P.  hnighiii 
inais  il  n’a  pas  fail  connattre  la  forme  des  cloisons  intdrieuves,  oil  resident  les  meilleurs  caracteres  spdcifiques, 
Verst,  des  Uarz.,  1843,  p 19,  pi  5,  tig.  16. 
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(Ians  les  tossiles,  et  dont  la  solidarite,  loin  d’etre  nn  effet  du  basard,  nous  apparait  coimne  le 
resultat  d’une  loi  naturelle.  Les  Pentameres  ne  s’elevent  pas  plus  haut  que  le  systeme  devo- 
nien,  et  ne  sont  represents  dans  les  svstemes  carbonifere  et  permien  que  par  ces  Terebra- 
tules  anormales  a cloison  dorsale  niediane  (T.  Schlothcimi  et  superst.es),  qui , elles-memes, 
n ont  pas  survecu  aux  derniers  depots  de  I’epoque  paleozoique. 


PREMIERE  SECTION. 

A.  ESPECES  PLISSEES. 

1.  PENTAMERUS  KNIGHTII. 

PL.  VII,  FIG.  1 . 

Penla merits  Knightii,  Sow.,  1812,  Min.  conch.,  vol.  i,  pi.  28 


Bien  que  cette  espece  n’ait  pas  encore  ete  trouvee  en  Russie,  nous  avons  cru  devoir  don- 
ner  ici  un  dessin  exact  de  la  disposition  de  ses  cloisons  intericures,  pour  bien  faire  comprendre 
ce  que  nous  avons  dit  en  general  sur  la  structure  des  Pentameres,  et  pour  faire  ressortir  les 
differences  qui  distinguent  le  P.  Knightii  de  son  congencre  asiatique  le  P.  Vogulicus,  diffe- 
rences qui  seront  exposees  en  detail  dans  la  description  de  cette  derniere  espece. 

Explication  de  la  figure.  Pl.  VII,  fig.  1 . Moitie  d’un  individu  adulLe.  a Partie  valvaire  ou 
verlicale  de  la  cloison  dorsale.  fl  Partie  interne  ou  divergenle ; le  uioule  qui  remplit  la  cavile 
interne  est  encore  ici  en  place,  y Partie  valvaire  verticale  de  la  cloison  vent  rale.  8 Partie 
interne  divergenle.  s Fissure  au  point  de  jonction  des  cloisons  de  chaque  valve. 

2.  PENTAMERUS  VOGULICUS.  — (Nov.  sp.) 

PL.  vii,  fig.  2,  a,  b,  c,  d. 


Cette  espece,  la  plus  grande  de  loutes  celles  que  nous  connaissons,  a un  interet  tout  parti- 
oulier  pour  la  geologie  de  la  Russie.  Analogue,  mais  non  pas  identique  au  P.  Knightii , avec 
lequel  elle  a ete  jusqua  present  confondue,  elle  aboude  dans  le  *ord  de  1’Oural,  ou  elle 
occupe  la  nieine  place  et  joue  le  meme  role  que  celui-ei  en  Angleterre;  quelque  ressem- 
blance  qu’elle  ait  avec  cette  espece,  nous  allons  voir  qu’elle  peut  en  etre  facilemenl  distinguee, 
Sl  I on  etudie  la  proportion  relative  des  diverses  parties  des  cloisons  dorsales,  leur  epaisseur, 
et  surtout  si  I on  fait  attention  a la  terminaison  de  leurs  bords  anterieurs,  telle  qu’elle  est 
mdiquee  par  les  stries  d’accroissement. 
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Les  parlies  valvaires  et  contigues  lies  cloisons  tie  la  valve  ilorsale,  autant  que  nous  en  pou- 
vons  juger  sur  nos  echantil Ions  toujours  brises  en  cet  emlroit,  semblent  s avancer  jusque  pres 
lies  bords  anterieurs  tie  la  coqnille,  comme  dans  le  P.  Knigluii;  mais  leurs  stries  d acerois- 
sement  nous  annoncent.  que  ces  parties  se  lerininaient  d’une  maniere  differente.  * <cs  stries 
sont  fortes,  inegales,  rugueuses,  droites,  presque  normales  a la  eourbe  de  cette  eloison,  et 
different  en  tons  points  des  stries  de  l’espeee  d’ Angleterre.  Les  parties  internes  et  divergently 
sont  inunies  a leur  base  d’un  double  sillon  tres  apparent  de  1 millimetre  de  large  environ. 
[,es  stries  qu’on  remarque  a leur  surface,  legerement  sinueuses,  sont  fines,  serrees  et  beau- 
coup  plus  regulieres  que  les  lignes  presque  invisibles  qui  marquent  I accroissement  des  mcmes 
parties  dans  Ie  P.  Knight'd.  Les  proportions  cntre  la  hauteur  des  parties  valvaires  et  eelle  des 
parties  internes  montrent  aussi  certaines  differences.  Dans  le  P.  Voguhcus  les  premieres  sont 
ordinairement  moins  liautes,  tandis  que  dans  le  P.  Knight'd  ces  deux  parties  sont.  a peu  pres 
egales.  Enfin,  un  des  caracteres  les  plus  remarquables  du  P.  Vogulicus , c’est  lepaisseur  des 
cloisons  de  la  valve  ilorsale  et  la  forme  convexe  de  leurs  parois  exterieures;  leur  coupe  res- 
semble  a la  moilie  d’une  lentille  vue  de  profil  (Pi.  VII,  fig.  2,  a,  y);  le  lest  de  la  coqnille 
etant  lui-meme  tres  epais,  il  v a remplissage  complet  des  cavites  laterales  sous  le  crochet, 
et  1’ animal  etait  oblige  de  se  porter  en  avant.  La  coquille  et  les  cloisons  out  line  structure 
libreuse. 

Les  parties  valvaires  des  cloisons  de  la  valve  ventrale  sont  petiles  et  separees  par  un  faible 
sillon  des  parties  internes  tres  developpees  et  fortement  divergentes,  tandis  que  dans  le 
P.  Knight'd  c’est  un  rebord  saillant  qui  les  separe.  De  meine  que  dans  tons  les  Pentameres  de 
notre  premiere  section,  les  cloisons  s’attachent  des  deux'  cotes  de  la  ligne  meiliane  sans 
se  reunir. 

Le  P.  Vogulicus  esl  une  des  plus  grandes  espeees  connues;  les  deux  valves  sont  tres  ine- 
gales, la  valve  ilorsale  etant  deux  ou  trois  fois  plus  profondeque  la  valve  ventrale.  Le  crochet 
est  tres  recourbe  el  accoinpagne  de  ehaque  cote  d’un  enfoncemeut  assez  semblable  a la  lunule 
des  coquilles  bivalves.  Cette  espece  de  lunule  est  lisse  ou  couverte  seulement  de  stries  fines 
et  transversales ; le  rcstedela  valve  est  orne  de  quarante  a cinquante  plis  rayonnants,  eleves 
et  quelquefois  dichotomes.  La  valve  ventrale  est  plissee  sur  toute  sa  surface. 

Dimensions.  Les  plus  grands  individus  de  ceLte  espece,  dont  nous  ne  possedons  pas  d eeban- 
tiilons  complets,  n’ont  pas  moins  de  120  a 136  millimetres  (1).  Celui  que  nous  representons, 
fig.  2,  a,  n’a  que  95  millimetres  de  longueur  et  72  de  largeur.  Hauteur  des  parties  valvaires 
el  contigues  de  la  eloison  ilorsale,  25  millimetres;  id.  des  parties  internes  el  divergentes, 
33  millimetres;  moule  de  la  cavile  mediane  (2):  hauteur,  33  millimetres;  epaisseur,  23. 
La  mesure  des  cloisons  interieures  met  an  jour  un  caractere  qui  n’appartient  qu’aux 
P.  Vogulicus  et  conchidimn,  ct  qui  consiste  dans  le  grand  ileveloppement  des  parlies  internes 

(1)  M.  Le  Play  nous  ecrit  en  ce  moment,  d’Ekatevinbourg,  qu’il  en  a recueilli  ties  ^chantillcms  qm  ont  plus 
de  20  centimetres  (novembre  1844). 

(2)  Cette  mesure,  qui  clonne  le  rapport  de  la  hauteur  des  parties  internes  des  cloisons  a leur  ecariement , est 
d’une  grande  importance  pour  la  distinction  des  espeees. 
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et  divergentes  plus  hautes  que  les  parties  valvaires.  (Voir  pour  le  P.  conchidiam  un  fragment 
represente  pi.  VIII,  fig.  2.) 

Rapports  ct  differences.  Quelle  que  soitau  premier  coup  d’oeil  la  ressemblance  du  P.  Fogulicus 
avee  le  P.  Knight'd,  il  s’en  distingue  cependant,  ainsi  qn’on  vient  de  le  voir,  par  des  caracteres 
de  grande  valeur,  dont  les  plus  importants  resident  dans  I’epaisseur  des  cloisons  de  la  valve 
dorsale,  dans  la  moindre  hauteur  de  leur  parlie  valvaire  el  le  contour  de  leurs  stries  d’accrois- 
sement,  et  enfin,  dans  le  double  sillon  que  I’on  remar  que  an  point  de  jonction  des  parties 
'alvaires  etdes  parlies  internes  divergentes.  ’Sous  dirons  bienlot  en  quoi  diflere  la  seconde 
espece  de  Pentamere  que  Ton  rencontre  dans  l’Oural,  et  que  nous  avons  nominee 
P.  Bashkiricus. 

Gis.  et  loc.  Le  P.  F ogulicus  constitue  des  couches  entieres  sur  le  flanc  oriental  de  I’Oural, 
et  caracterise  line  bande  calcaire  souvent  interrompue,  mais  qui  s’etend  cependant  dans  la 
direction  generate  de  la  chaine  depuis  la  limite  meridionale  du  territoire  de  Nijni  Tagil 
jusqu’a  Petropavlosk,  et  sans  doute  plus  loin  encore,  d’apres  les  collections  faites  dans  le  nord 
de  l’Oural  par  le  capitaine  Strajeski.  G’est  sur  les  rivieres  His  et  Vuia,  dans  les  environs  de 
Nijni  Tourinsk,  que  nous  avons  pu  Ic  mieux  etudier  les  particularities  de  son  gisement;  il 
parait  avoir  vecu  en  tribus  nombreuses  comme  les  Pentameres  d’Angleterre,  et  l’abondance 
de  ses  debris  donne  a la  roebe  une  ressemblance  frappanle  avec  les  ealcaires  d’Avmestry  dans 
le  Shropshire.  Les  collections  de  M.  Demidof,  a Nijni  Tagil,  nous  ont  indique  l’existence  des 
Pentameres  soil  dans  les  mines  de  cuivre  si  renommees  de  cette  localite,  soil  an  sud  sur  la 
route  de  Tcbernoi  Istotschinsk,  ou  au  nord  vers  les  forges  de  La’ia.  Aulant  que  nos  souve- 
nirs nous  le  permettent,  nous  pensons  que  ces  Pentameres  apparliennent  de  meme  que  ceux 
ile  Petropavlosk  et  de  la  riviere  de  Lukofka,  a T espece  que  nous  venons  de  decrire.  Il  n’en 
est  pas  de  meme  de  tous  ceux  que  l’on  rencontre  soit  a Bogoslofsk,  soit  a Isvioska,  entre  Nijni 
l'urinsk  et  Vercb  Turinsk;  nous  crovons  avoir  reconnu  dans  ces  localites  une  scconde  espece 
caracterisee  par  les  plis  peu  marques  de  la  surface,  et  par  le  grand  developpement  en  hau- 
teur des  parties  valvaires  de  la  double  cloison  dorsale.  Quoi  qu’il  en  soit,  cette  seconde  espece, 
que  nous  ne  figurons  pas  faute  de  bons  exemplaires,  a ele  contemporaine  de  la  premiere, 
et  toutes  deux  soul  egalemenl  propres  aux  couches  siluriennes  superieures,  qui,  par  suite  du 
nietamorphisme,  sont,  dans  cette  partie  del’Oural,  les  roches  fossiliferes  les  plus  anciennes. 

P.  F ogulicus,  var.  minor.  On  trouve  dans  diverses  localites  de  l Oural,  soit  dans  la  region 
nioyenne,  soit  dans  le  sud,  un  petit  Pentamere  qui  n’a  souvent  pas  plus  de  30  millimetres  de 
longueur,  mais  dans  Iequel  nous  avons  reconnu  tous  les  caracteres  interieurs  du  P.  F ogulicus, 
notamment  I’epaisseur  des  cloisons  de  la  valve  dorsale,  leur  face  externe  convexe,  et  la  grande 
1 'auteur  proporlionnelle  des  parties  divergentes.  Cette  variele,  se  rencontre  dans  la  chaine  de 
I’Oural  sur  deux  points  assez  eloignes  1’un  de  l’autre.  Nous  I’avcns  vue  pour  la  premiere  fois 
dans  les  collections  rassemblees  a l’usine  de  Kamensk,  sur  l’lsset,  par  le,  major  Borotzi ; 
nous  avons  visile  ensuite  son  gisement  a Krasuoglasova,  a douze  verstes  au  S.  E.  de  Ka- 
ntensk.  Les  couches  qui  contiennent  cette  variete,  se  relevent  de  dessous  des  depots  assez 
necents,  pres  du  lac,  au  bord  duquel  est  silue  le  village  de  Krasuoglasova,  el  aussi  en  un 
autre  point  a 1’E,  du  meme  village.  Dans  ce  dernier  endroit  les  individus  sont  un  peu  plus 
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grands,  el  quelques  uns  d’enlre  eux  etablissent  le  passage  entre  noire  petite  variele  et  les 
geants  du  nord. 

Dans  la  grande  coupe  que  nous  avons  faite  a Iravers  le  sud  de  I Oural  de  Verch  Ouralsk  a 
Sterlitamak,  nous  avons  retrouve  cette  variele,  inais  plus  pelite  encore,  el  coniine  soumise 
a one  loi  decroissante  a mesure  qu’elle  s’avance  vers  le  sud.  Ce  second  gisement  est  sit  ue  a 
vingt-sept  verstes  an  S.  O.  de  Ilielozeskoi,  sur  la  rive  droile  de  la  Biela'ia,  vis-a-vis  le  monl 
Caraca.  Le  P.  VoguUcus  y estassocie,  coniine  dans  le  nord,  a lies  fragments  d Eucrines,  a la 
Tcrebratula  reticularis  et  a une  Turritelle  on  I turchisonia,  tres  abondanle  aussi  sur  la  riviere 
His.  A Krasnoglasova ; cette  espeee  se  trouvait  seule  dans  des  couches  dont  nous  n avions  pu 
smvrela  relation,  parce  qu’el les  se  rele vent,  au  milieu  des  plaines,  qui,  du  cote  de  la  Siberie, 
terminent  brusquement  la  cbainedel’Oural.  Sur  la  Bielaia,  nous  avons  pn  reconnoitre  que  les 
roches  a Pentameres  succedent  aux  calcaires  a Favosites  Gotldandica  et  a Stromatopora  <on- 
centrica  de  Zakekina,  et  font  partie  comme  eux  de  1’elage  superieur  du  systeme  silurien.  Ces 
calcaires,  associes  a des  schistes  argilenx,  occupent  ordinairement  le  fond  des  vallees,  landis 
que  les  hauteurs  de  cette  region  alpestre  sont  formees  de  grcs  et  de  quarzites  plus  anciens  et 
presque  toujoui’s  sans  fossiles. 

Explication  des  figures.  Pi  . VII,  fig.  2,  a.  Individu  adulte  provenant  des  environs  de  Nijni 
Turinsk.  0 Cavite  mediane  au  fond  de  laquelle  se  volt  en  a une  rainure  qui  indique  la  ligne 
de  separation  des  deux  parties  valvaires  de  la  cloison.  y Coupe  des  cloisons  montrant  lent 
forme  lenliculaire. 

Fig.  2,  b.  Grand  individu  du  memo  lieu,  oil  1 on  voit  les  slries  rugueuses  et  droites  de  la 
partie  valvaire  des  cloisons  et  le  grand  developpement  de  la  partie  interne. 

Fig.  2,  c.  Moule  de  la  cavite  mediane  de  la  valve  dorsale.  On  voit  en  a un  fragment  de 
J’arete  qui  s’introduisait  dans  la  rainure  qui  est  au  fond  de  cette  cavite. 

Fig  2,  d.  Le  meme  dans  une  autre  position  pour  donner  la  mesure  de  son  epaisseur. 


3.  PENTAMERUS  CONCHIDIUM. 

PI..  VIII,  FIG.  2. 

Gypidia  conchidium,  Calm.,  1827,  Vet.  Acad,  hand-,  p.  ill,  pi-  4,  fig-  1. 

t;e  Pentamere,  si  bien  connu  sous  le  nom  de  Gypidia  conchidium , ne  parait  pas  jusqu  iei 
avoir cte  rencontre  en  Russie.  Les  moules  que  M.  Dubois  a trouves  a Pokro'i,  et  que  M.  de  Bucli 
rapporte  a cette  espeee,  appartiennent  probalilement  au  P.  borealis,  assez  repandu  dans  cette 
partie  de  l’Europe.  Le  P.  conchidium  est  done  encore  limite  a la  Suede,  et  particulicrement  a 
File  de  Gothland.  Nous  ne  crovons  pas,  en  consequence,  devoir  le  decrire  ici : nous  avons 
fait  representer  seulement  un  fragment  de  la  valve  dorsale  pour  montrer  que  par  les  propor- 
tions des  parties  valvaires  et  divergenles  de  la  cloison  dorsale,  le  P.  conchidium  sc  rapproc.be 
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tlu  P.~V  ogulicus  et  se  distingue  du  P.  Knight'd,  auquel  plusieurs  auteurs  Font  reuni;  il  ne 
s’en  distingue  pas  moins  par  lepeu  de  courbure  du  crochet  de  la  valve  dorsale,  et  par  la  per- 
sistance  pendant  tonte  la  vie  de  1’ animal  d’une  ouverture  triangidaire  pour  le  passage  du 
pedoncule. 


4.  PENTAMERUS  BASHKIRICUS.  — (Nov.  sp .) 
PL.  VII,  FIG.  3,  a,  b,  c,  d,  e. 


Cette  coquille,  qui  est.  aussi  abondante  dans  certaines  couches  aux  environs  de  Slataoust 
(sud  de  l’Oural)  que  la  precedente  1’est  dans  le  nord,  nous  a paru,  des  que  nous  1 avons 
vue  dans  les  interessantes  collections  du  general  Anossof,  devoir  constituer  une  espece  difle- 
rente.  La  forme  exterieure  de  la  valve  dorsale  moins  epaisse,  moins  projelee  en  avant, 
la  nature  des  plis  fins  et  serres,  et  enfin,  sa  taille  moindre,  ne  permettent  pas,  en  elFet, 
de  la  eonfondre  avec  le  P.  V og aliens.  Nous  en  avons  recueilli  un  assez  grand  nombre 
d’echantillons  pour  pouvoir  en  briser  plusieurs,  et  nous  avons  ete  assez  heureux  pour  decou- 
vrir,  dans  la  disposition  des  eloisons,  des  differences  importantes,  plus  faciles  a reconnaitre 
et  a exprimer  encore  que  les  differences  exterieures. 

Ees  parties  valvaires  de  la  cloison  mediane  de  la  valve  dorsale  ne  s’avancent  pas  aussi  loin 
dans  I’interieur  que  dans  les  especes  precedentes,  et  depassent  a peine  la  moitie  de  la 
coquille.  Elies  sont  terininees  en  arc  couvexe  vers  le  crochet,  les  stries  d’accroissement  out 
la  irieme  forme ; !e  soinrnet  de  leur  courbe  se  tronve  au  milieu  de  la  partie  valvaire,  et  non 
pres  du  bord  exterieur  coinme  dans  le  P.  Knightii;  ce  soul  des  lignes  d une  extreme  finesse, 
inegales  et  a peine  visibles.  Les  parties  internes  sont  Ires  reduites  et  beaucoup  moins  haules 
que  les  parties  valvaires;  elles  divergent  des  leur  origine  plus  rapidement  que  dans  les  especes 
precedentes,  et  le  moule  qui  s’est  forme  dans  la  cavite  qu’ elles  laissent  enlre  elles  est  plus 
epaisque  baut  (Pi.  VII,  fig.  3,  d,  e );  ce  qui  indique  que  lecarteinent  des  lamelles  internes 
est  plus  granil  que  leur  hauteur,  tandis  que  dans  le  P.  V ogulicus  e’est  exactement  le  contraire. 
Les  parties  valvaires  des  eloisons  de  la  valve  ventrale  sont  basses  et  creusees  en  gouttieres 
(fig.  3,  r);  leurs  faces  concaves  sont  tournees  l’une  vers  1’ autre.  Elles  sont  separees  a leur  point 
d’ attache  par  une  distance  de  3 a 4 millimetres  (fig.  3,  a,  a).  Les  parties  divergentes  sont 
Ires  developpees  et  vont  s’unir  aux  eloisons  de  la  valve  opposee.  Le  test  de  la  coquille,  ainsi 
que  les  eloisons  de  la  valve  dorsale,  sont  minces  et  n’ont  pas  cette  epaisseur  si  remarquable 
fine  nous  avons  signalee  dans  le  P.  V ogulicus.  Le  septum  median  parait  avoir  les  faces  planes 
et  paralleles,  el  Ton  voit  en  cassant  la  coquille  que  les  deux  cavites  laterales  etaient  vides  j us- 
que pees  du  crochet. 

A l’exterieur,  le  P.  Baskliirinus  se  distingue  des  deux  especes  precedentes  par  ses  piis 
plus  nombreux,  plus  serres,  moins  liauts,  moins  tranchants,  au  nombre  de  soixanle  a 
soixante-dix  vers  les  bords.  Les  enfoncements  lateraux  pres  des  crochets  sont  egalement 
bsses,  mais  moins  profonds.  Les  valves,  et  surtout  la  valve  dorsale,  ne  sont  jamais  aussi  ren- 
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(lees,  et  la  longueur  de  la  coquille  entiere  depasse  toujours  son  epaisseur,  tandis  que  dans 
les  individus  ages  des  P.  Knight'd  et  Pogulicns,  1’epaisseur  depasse  souvent  la  longueur.  Le 
P.  Bashkiricus  n’atteint  jamais  la  taille  du  P ■ V ogulicus,  mais  il  dillere  pen  sous  ce  rapport 
du  P.  Knightii. 

Dimensions.  Longueur  moyenne,  70  millimetres.  — Par  rapport  a la  longueur:  lar- 
geur,  0,80  a 1,00;  epaisseur,  0,70  a 0,80.  Hauteur  des  parties  valvaires  et  contigues  de 
la  cloison  dorsale,  18  millimetres;  id.  des  parties  internes  et  divergentes,  10  millimetres; 
moule  de  la  cavite  mediane  : hauteur,  10  millimetres;  epaisseur,  13  millimetres. 

Bapports  et  differences.  Les  caracleres  qui  distinguent  cette  espece  des  P.  V ogulicus  et 
Knightii , consistent  principalement,  aiusi  que  nous  venons  de  le  dire,  dans  les  proportions 
des  diverses  parties  des  cloisons  de  la  valve  dorsale.  Il  est  assez  intcrcssant  d’observer  com- 
ment par  la  reduction  des  parlies  internes  et  divergentes,  soit  en  hauteur,  soit  en  longueur, 
le  P.  Bashkiricus  elablit  un  lien  entre  les  especes  precedents  el  celles  que  nous  allons  de- 
crire.  La  moindre  longueur  des  cloisons  de  la  valve  dorsale  fournit  un  moyen  empirique  d'uii 
emploi  utile  pour  reconnailre  le  P.  Bashkiricus,  c’est  qu’il  se  fend  trer,  difficilement,  et  quil 
ne  se  partage  jamais  completement  coniine  les  especes  precedeutes  en  deux  parties  egales, 
toute  la  parlie  anterieure  de  la  valve  etant  depourvue  de  cloisons  et  remplie  de  matiere 
calcaire. 

Gis.  el  loc.  Ges  Pentameres  sont  Ires  abondants  dans  les  calcaires  de  Satkinsk  Pristan,  a 
I’ouest  de  Slataoust,  el  sont  associes  a des  polvpiers  tels  que  Stromatopora  polymorpha  et  F (iro- 
nies Gothlandica.  Ces  calcaires,  places  entre  des  schistes  argileux  et  des  dolomies  noires, 
sont  superieurs  aux  masses  puissantes  des  quarzites  de  la  Silia,  et  appartienneut  a I’etage 
superieur  du  systeme  silurien.  Les  dolomies  renferment  ipielques  traces  de  polvpiers;  mais 
nous  n’v  avons  pas  trouve  de  Pentameres.  C’est  probablemcnt  a cette  espece  qu’il  faut  rap- 
porter  les  Pentameres  de  Bogoslofsk  et  d’Isvioska,  entre  Verch  Tourinsk  et  Nijni  Tourinsk, 
dont  nous  avons  parlc  precedeimnent.  Peut-elre  devrait-on  y reunir  aussi  les  moules  que  I on 
voit  souvent  dans  les  collections  d’Allemagne,  et  qui  provicnnent  des  grauwakes  de  Grei- 
fenstein  dans  le  pays  de  Nassau ; leur  structure  interne  ollre,  en  efFet,  la  plus  grande  analogic 
avec  celle  de  noire  espece. 

Explication  des  figures.  Pl.  VII,  fig.  3,  a.  Individu  adulte  de  Satkinsk  Pristan.  a Fis- 
sures suivaut  les  points  d'attache  des  cloisons  ventrales. 

Fig.  3,  b.  Le  meme  fendu  longitudinalement  et  presentant  une  de  ses  moities. 

Fig.  3,  c.  Moitie  de  la  valve  ventrale  d’un  autre  individu. 

Fig.  3,  d.  Moule  forme  entre  les  deux  parties  divergentes  et  internes  de  la  valve  dorsale, 
provenant  d’un  autre  individu. 

Fig.  3,  e.  Le  meme  vu  de  maniere  a montrer  sa  hauteur. 
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B.  BSPECES  LISSES. 

5.  PENTAMERUS  BOREALIS. 

PL.  VIII,  FIG.  I , a,  b.  c. 

Gypidia  conchidium,  Eichw.,  1840,  Silur.  syst.  in.Esthl.,  p.  163  (non  id.  Dalra.). 

— borealis,  id.,  1842,  Urwelt  Russl.,  heft  ii,  p.  7/i,  pi.  1,  fig.  14,  a,  b. 

Ee  caracterc  inlerieur  le  plus  important  tie  eette  espece  est  la  forme  terminale  ties  parties 
valvaires  et  eontigues  tie  la  cloison  dorsale.  Elle  n’est  ici  ni  droite,  eoiniue  dans  le  P . Vogu- 
licus,  ni  courbee  en  arc  regulier  normal  a la  surface  de  la  valve,  comme  dans  lc  P.  Bashkiricus; 
mais  elle  presente  un  arc  incline,  de  telle  sorte  que  le  bortl  interne  des  parties  valvaires  est 

moins  avance  dans  la  coquille  que  le  bord  externe.  Ce  raccourcissement  du  bortl  interne  sur 

lequel  s’appuient  les  parties  divergenles  tie  la  cloison,  entraine  necessaireinent  line  tres 
grande  reduction  dans  la  longueur  de  ces  parties;  aussi  ajoutons-uous  aux  earacteres 
principaux  de  eette  espece,  que  les  deux  lames  internes  dorsales  soul  tres  eourtes  el  tres 
divergentes.  Les  cloisons  sont  libreuses,  tres  epaisses,  et  par  suite  les  cavites  lalerales  sous 
lc  crochet  sont  en  partie  remplies  comme  dans  le  P.  V ogulicus. 

Les  earacteres  exterieurs  du  P.  borealis  le  font  faeilement  reconnaitre.  C’est  une  coquille 
oblongue,  pyriforme,  elargie  en  avant  et  lisse  a la  surface,  comme  le  P.  oblongus  Sow., 
avec  lequel  il  a tie  l’aualogie.  Deprimec  et  meme  un  peu  creusec  dans  le  milieu  par  un  sillon 
longitudinal,  la  valve  venlrale  est  beaucoup  moins  epaisse  que  la  valve  dorsale.  Son  sommet 
poinlu  est  cache  profondement  dans  le  canal  triangulaire  qui  communique  a 1'interieur  tie  la 
coquille,  caractere  commun  a presque  tousles  Pentameres,  et  qui  se  maintient  ici  malgre 
l’aplatissement  de  eette  valve.  La  valve  dorsale  est  Ires  fortemenl  recourbee  au  crochet. 

D intensions.  Longueur,  iO  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,63;  epais- 
seur,  0,50.  Parties  valvaires  et  eontigues  de  la  cloison  dorsale:  longueur,  21  millimetres; 
hauteur,  10.  Parties  internes  et  divergentes : longueur,  10;  hauteur,  4.  Angle  cardinal,  40". 

Rapports  et  differences.  Yoisine  du  P.  oblongus  (Sow.),  eette  coquille  s’en  distingue 
par  sa  moindre  largeur,  son  crochet  plus  recourbe,  son  angle  cardinal  plus  aigu,  ainsi  que 
par  la  forme  plus  droite  des  aretes  cardinales  de  la  valve  ventrale.  Les  echantillons  du 
P.  oblongus  que  nous  avons  vus  en  Angleterre,  nous  donnent  lieu  de  croire  que  les  cloisons 
internes  y out  la  mdme  conformation  que  dans  le  P.  borealis. 

Cis.  et  loc.  C’est  la  seule  espece  de  Pentamere  que  Ton  trouve  dans  les  couches  siluriennes 
du  nord  de  la  Russie  d’Europe.  Elle  remplace  dans  ces  contrees  les  P.  oblongus  et  lav  is 
d Angleterre,  avec  lesquels  elle  a de  l’analogie;  mais  au  lieu  d’etre  comme  ces  ilerniers,  propre 
aux  couches  siluriennes  inferieures,  le  P.  borealis  parait,  aucontraire,  en  Russie  caracteriser 
les  couches  superieures  de  ce  svsteme.  Nous  l’avons  trouve  pour  la  premiere  fois  aux  environs 
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cle  Chavli,  ainsi  que  clans  les  calcaires  clu  canal  de  la  Vindau  en  Lithuanie,  et  plus  tard  nous 
I’avons  revu  ehez  M.  Pander  el  dans  les  collections  de  Dorpat.  C est  une  espece  abondanle  en 
Estlionie,  notamment  a Oberpahlen,  Mustel,  Voissec,  Ketlentak,  Sullep,  Korsller;  elle  a ete 
trouvee  aussi  par  M.  Dubois  a Pokroi,  el  designee  comme  un  rnoule  de  la  Gypidia  conclu- 
dium  ( I ).  Enfin,  M.  Eichwald  la  cite  dans;les  couches  siluriennes  superieures  de  Hapsal,  non 
loin  de  Linden,  ainsi  que  dans  Tile  de  Dago. 


MUXIEME  SECTION. 


0.  PEINTAMERUS  GALEATCS. 

PL.  VIII,  FIG.  3,  a,  h,  c,  d,  e,  f,  g. 

Alrypn  gakala,  Dalman,  1827,  Vet.  Acad,  handl.,  pi.  5,  lig.  4. 

Trebratula  — von  Buch,  1834,  Ueber  Terebrat. 

Trigonolreta  cassidea,  Broun,  1835,  Lelluca  geogn.,  pi.  2,  fig.  9 (non  T cassidea,  Dalm.). 
Atrypa  gakala , Ilising.,  18A0,  Lelh.  sure.,  pi.  22,  fig.  1. 

_ — sow.,  1839,  in  Sit.  syst.,  March.,  pi.  8,  fig.  10;  pi.,  12,  lig.  4- 

Pentamerus  — d’Arch.  et  dc  Vern.,  1802,  Trans.  Soc.  geol.  Lund.,  2C  s^r.,  v.  vi,  2'  part.,p.  391. 
Terebrahi/a  — Romer,  1843,  Verst,  des  Harzgeb.,  p.  19,  pi.  12,  fig.  25. 

_ — De  Castelnan,  1843,  Terr,  silur.  de  TAmtr.  du  Nord,  p.  39,  pi.  14,  fig.  4. 


Celle  espece  inleressante,  connue  depuis  long-temps  et  transportee  lour  a tour  des  lere- 
bratules  {Atrypa)  dans  les  Spirifers  ( Trigonotreta ),  esl  un  veritable  Pentamere,  ainsi  qu  il  est 
facile  de  s’en  convaincre  par  l’ctude  des  parties  interieures. 

En  effet,  elle  a sur  la  ligne  inediane  de  la  valve  dorsale  deux  cloisons  composees,  couune 
dans  tons  les  Pentameres,  de  deux  parties,  I’une  ou  ces  cloisons  sont  planes,  et  s eleven!  du 
fond  de  la  valve  comme  un  mar  vertical  dans  l’interieur  de  la  coquille ; I’autre  oil  elles  sont 
divergentes  pour  former  la  cavite  musculaire  et  viscerale  qui  communique  en  dehors  par  le 
canal,  ou  l’ouverture  triangulaire  jilacee  sous  le  crochet. 

Les  caracteres  specifiques  sont  faciles  a reconnaitrc.  Les  parlies  droiles  ou  valvaires  des 
cloisons  dorsales  sont  courtes  et  ne  s’avancent  guere  au  dela  du  milieu  de  la  coquille  ; elles 
sont  en  rneme  temps  Ires  hautes,  relativement  aux  pai-ties  internes  et  divergentes  qui  out  a 
peine  le  tiers  de  leur  hauteur,  mais  qui  se  prolongenl  plus  qu’elles  vers  les  bords  anterieurs 
de  la  valve  (fig.  3,  g).  Enfin,  elles  se  lerminent.  en  avant  par  une  courbe  a branches  un  pen 
inegales,  celle  formee  par  le  bord  interieur  etant  la  plus  courte.  Les  cloisons  de  la  \al\e  \en- 
trale  ne  sont  pas  separecs  a leur  base  comme  dans  les  Pentameres  de  nolu  premieie  section , 


(1)  NeuesJarb-  fur  min.,  1832,  p.  109. 
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elles  sont  fortement  soudees  ensemble  et  forment,  sur  la  ligne  mediane  de  la  coquille,  une 
espece  de  cole  qui,  s’elargissant  vers  le  front,  donne  lieu,  quand  on  enleve  le  test,  a deux 
lignes  divergentes.  Quand  on  les  etudie  dans  leur  hauteur,  on  les  voit,  a partir  de  leur  point 
d’ attache  sur  la  valve,  s’eearter  et  se  rapprocher  pour  former,  chacune  de  leur  cote,  une 
gaine  dont  les  cavites  se  regardent,  et  qui  a quelque  analogie  avec  celle  du  P.  Bashkiricus, 
avec  cette  difference,  qu’au  lieu  d’etre  arrondie,  elle  est  ici  a contours  anguleux.  A la  partie 
rentrante  et  interne  de  cette  gaine,  s’altaehent  des  lames  divergentes  qui  se  joignent  aux  lames 
internes  de  la  valve  opposee.  Lescloisons  dela  valve  ventrale,  quelques  modifications  qu’elles 
eprouvent  ici,  rentrent  done  cependant  dans  le  type  general  propre  aux  Pentameres,  et  de 
leur  combinaison  avec  les  cloisons  de  la  valve  dorsale,  resulte  toujours  la  triple  concameration 

de  la  coquille. 

A I’exterieur  cette  espece  se  distingue  de  toutes  les  autres  par  la  presence,  sur  la  valve 
ventrale,  d’uu  sinus  pen  profond  et  largeinent  arrondi,  qui  ne  remonte  pas  au  dela  du  milieu 
de  la  coquille;  la  languette  est  tres  saillante,  et  releve  fortement  la  valve  dorsale. 

Le  P.  gal  cat.  us  peut  se  diviser  en  plusieurs  varietes.  Celle  qui  a servi  de  type  a la  des- 
cription de  Dalman  a douze ou  quinze  plis;  e’est  la  variete  la  plus  commune  dans  1 Eifel ; avec 
elle  il  s’en  trouve  une  autre  qui  est  lisse  sur  les  c6les,  et  oil  ne  se  sont  conserves  que  deux 
ou  trois  plis  obsoletes,  visibles  seulement  daus  le  sinus  pres  du  front.  C est  cette  variete  que 
nous  avons  decouverte  dans  le  sud  de  l’Oural,  etque  nous  avons  representee  pi.  VIII,  fig.  3, 
r,  d,  e.  A cote  d’elle  nous  avons  place  une  variete  un  peu  differente  trouvee  a Bogoslofsk; 
elle  est  lisse  presque  jusqu’aux  bords,  ou  l’on  voit  trois  plis  bien  marques  dans  le  sinus,  et 
trois  moins  prononces  sur  les  cotes  (1).  Les  individus  de  l’Eifel  sont  en  general  beaucoup  plus 
grands  que  eeux  de  l'Oural,  quelques  uns  meme  out  jusqu’a  50  millimetres,  leur  taille 
moyenne  est  de  30,  tandis  que  eeux  que  nous  avons  trouves  dans  l’Oural  n’en  ont  que  15. 

Etablie  par  Dalman  sous  le  uom  A' A try  pa  galeata,  cette  espece  a ete  confondue  avec  1 A.  cas- 
sidea  Dalm.,  par  M.  Bronn,  qui  a lui-meme  plus  tard  reconnu  sa  mepnse,  Lcth.  geogn., 
p.  1 288.  Bien  que  ce  savant  auteur  paraisse  avoir  etudie  la  structure  interne  de  cette  coquille, 
il  l’a  cependant  placee  parmi  les  Spirifer  plutot  que  parmi  les  Pentameres,  dont  les  vrais  carac- 
teres  etaient  alors  mal  definis. 

Dimensions.  Longueur,  15  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,00;  epais. 
seur,  0,80. 

Gis.  et  loc.  Peu  d’espcces  ont  une  distribution  geographique  plus  etendue  que  le  P.  galeatus, 
et  il  est  a remarquer  que  cette  circonstance  coincide  avec  sa  distribution  dans  le  sens  vertical 
a travers  unc  epaisse  serie  de  couches.  Il  a ete  trouve,  en  effet,  dans  l’etage  superieur  du  sys* 
teme  silurien  a Wenlock,  et  a Dudley,  en  Angleterre,  ainsi  que  dans  l de  de  Gothland,  et 
il  se  rencontre  souvent  aussi  dans  les  couches  devoniennes  de  l’Eifel,  des  bords  du  Rhin,  et  de 
Grund  dans  le  Harz.  En  France  nous  ne  le  connaissons  encore  que  dans  les  terrains  anciens  du 
Cotentin.  Il  a ete  rapporte  par  M.  de  Castelnau  de  plusieurs localites  de  l’Amerique  du  nord,  et 


(1)  On  trouve  encore  dans  L’Eifel  un  Pentamfere  tout-a-fait  lisse,  trfes  voisin  pour  la  forme  du  P.  galeatus,  et 
design^  parM.  Bronn  sous  le  nom  de  Trigonotreta  globus  {Lclh.  geogn.,  p.  78). 
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[1  est  cite  par  MM.  Troost  et  Conrad  dans  les  etats  de  Tennessee  et  de  New-York.  La  decou- 
verte  que  nous  avons  faite  de  cette  espece  dans  1’Oural  est  d’autant  plus  interessante,  qu’elle 
manque  complctement  dans  les  systemes  silurien  et  devonien  du  nord  et  du  centre  de  la 
Russie.  L’echantillon  represente  pi.  VIII,  fig.  3,  c,  d,  e,  vient  des  calcaires  noiratres  devo- 
niens  de  Ustkataf,  enlre  Jurjusensk  et  Simsk,  dans  le  sud  de  l’Oural,  oil  cette  espece  est 
associee  au  Spirifer  Anossofi,  qui  se  trouve  aussi  a Voroneje.  Celui  qui  est  represente, 
lig.  3,  a,  l>,  a ete  trouve  dans  le  nord  de  1'Oural,  pres  de  Bogoslofsk.  Le  P.  galeatus  existe 
done  sur  deux  points  tres  eloignes  de  cette  chaine ; mais  il  parait  y elre  fort  rare,  car  nous 
n’ avons  qu’un  seul  ecbantillon  de  chaque  variete. 

Explication  des  figures.  Pl.  VIII,  fig.  3,  a.  Individu  de  Bogoslofsk,  vu  du  cote  du  front,  la 
valve  ventrale  en  dessus. 

Fig.  3,  b.  Le  meme  vu  de  profil. 

Fig.  3,  c.  Individu  provenant  d’Ustkataf,  vu  du  cote  de  la  valve  ventrale. 

Fig.  3,  d.  Le  meme  vu  de  profil. 

Fig.  3,  e.  Le  meme  vu  du  cote  du  front,  la  valve  ventrale  en  dessus. 

Fig.  3,  f.  Individu  de  l’Eifel  montrant  une  partie  des  cloisons. 

Fig.  3,  g.  Autre  individu  un  peu  grossi;  on  ne  voit  que  deux  parties  de  la  cloison  ventrale, 
la  troisieme  se  trouvant  enlevee  avec  le  test. 


SPIRIFER.  — ( Sowerby .) 


anomia,  Linnd,  Lister. 

anomites,  Hiipscli,  Martin,  Wahlenberg. 

TEREBRATCLA  et  HYSTEROLITES,  SdllOtheim. 

spirifer,  Sowerby,  Defrance,  Steininger,  Fleming,  von  Bach,  von  Munster,  Romer,  Poitlock,  etc. 
choristites,  Fischer. 

delthyris,  Dalrnan,  Kloden,  Goldfuss,  Pusch,  Hisinger. 
cyrtia,  Dalman,  Bronn,  Hisinger. 
trigonotueta,  Konig,  Bronn. 

terebratdla,  Lamarck,  de.  Fdrussac,  de  Blainvillc,  Deshayes. 
astarte,  partim  Hceninghaus. 
prOdoctcs,  partim  Deshayes. 

SPIRIFERA,  Phillips. 


Coquille  inequivalve,  equilaterale,  le  plus  souvent  transverse,  a valves  toujours  convexes. 
Valve  dorsale  plus  grande  et  plus  gibbeuse  que  la  valve  ventrale,  divisee,  a partir  du  crochet, 
par  un  sillon  ou  sinus  longitudinal  prononce.  Valve  ventrale  pourvue  d’un  bourrelet  corres- 
pondant,  d’un  bord  cardinal  droit  ct  souvent  d’une  area  rudimentaire.  Crochets  ecartes  el 
separes  par  une  area  triangulaire,  striee  perpendiculairement  a la  charniere.  Ouverture  api- 
ciale  triangulaire,  ayant  sa  base  sur  le  bord  cardinal  et  son  sommet  a la  pointe  du  crochet, 
libre  ou  cicatrisee  sur  une  partie  de  sa  hauteur;  dans  ce  dernier  cas,  le  deltidium,  ou  la  piece 
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ile  fermeture  est  unique,  et  descend  du  sommet  vers  le  bord  cardinal,  pres  duquel  se  trouve  un 
passage  pour  le  muscle  d’attache ; elle  est  couverte  de  stries  d’accroissement  convexes  vers  la 
pointedu  crochet.  A l’interieur  il  existe  deux  dents  cardinales  sur  chaque  valve;  les  dents  de 
la  valve  dorsale  sont  embrassantes  et.  soutenues  au  dessous  de  l’ai'ea  par  des  lamelles  vertieales 
analogues  a celles  des  Terebratules,  mais  susceptibles,  dans  certains  cas,  d’acquerir  plus  dede 
veloppement.  Cavile  viscerale  peu  marquee  et  limitee  par  de  legeres  aretes.  Bras  spiraux  en 
forme  de  cones,  places  horizontalement  dans  la  coquille  et  opposes  base  a base.  Surface  exte- 
rieure  quelquefois  Iisse,  mais  plus  souvent  ornee  de  plis  rayonnants,  rarement  de  stries  fines 
et  fasciculees  comme  dans  les  Or  this. 

Ainsi  definis,  les  Spirifcr  se  distinguent  des  Terebralules  et  des  Strigocephales  par  Touver- 
ture  apiciale  triangulaire  du  crochet  cle  la  valve  dorsale,  par  la  position  du  dellidium,  quand 
il  en  existe,  par  le  bord  cardinal  rectiligne  et  l’area  rudimentaire  de  la  valve  ventrale,  par  les 
■stries  verlicales  de  l’area  dorsale,  et  eufin,  par  la  forme  du  sinus.  Ils  ne  sont  pas  moius  bien 
separes  des  Pentameres  et  des  Thecidees  par  la  plus  grande  simplicity  de  leur  armature 
exterieure. 

L’un  des  caracteres  qui,  sous  le  rapport  de  la  forme  exterieure,  parait  avoir  le  plus  de 
Constance  et  de  generality  dans  les  Spirifer,  reside  dans  le  sinus  median  de  la  valve  dorsale, 
qui,  prenant  son  origine  a la  pointe  du  crochet,  se  continue  en  s’elargissant  jusqu’au  bord 
exterieur.  Ce  caractere,  ioulefois,  ainsi  que  la  plnpart  de  ceux  qui  differencient  les  genres 
el  abbs  parmi  les  Bracbiopodes  a charniere  articulee,  presente  quclques  exceptions.  Ainsi, 
dans  le  S.  iineatus  Mart,  le  sinus  est  entiemnent  nul,  dans  lc  S.  pachyrinchtts  Nob.  il  n’est 
sensible  que  pres  du  front;  Landis,  au  contraire,  que  dans  certaines  Terebratules  il  existe  aussi 
complet  que  possible,  T.  undata,  plicatella,  Helmersenii,  etc.  Ce  qui  parait  etre  d’une  appli- 
cation plus  absolue,  c’est  le  principe  que  dans  les  Spirifer  le  sinus  est  toujours  sur  la  valve 
dorsale;  en  effet,  il  n’y  a pas  d’exemple  du  contraire,  et  Ton  ne  voit  jamais  par  un  renverse- 
ment  de  la  disposition  habituelle,  comme  cela  a lieu  dans  certaines  especes  de  Terebratules 
de  Pentameres  et  d’Orthis,  la  valve  ventrale  excavee  relever  a son  extremite  le  bord  de  la 
valve  opposee. 

Il  faut  aussi  placer  en  premiere  ligne  parmi  les  caracteres  propres  au  genre  qui  nous 
occupe,  la  forme  de  I’ouvcrture  qui  livrait  passage  au  muscle  d’attache  et  eelle  du  dellidium. 

I . a premiere  est  toujours  triangulaire  et  jamais  arrondie,  et  quant  au  deltidium,  sa  nature,  sa 
position,  ainsi  que  la  direction  des  stries  d’accroissement,  sont  assez  frequemment  inverses 
ile  ce  qui  s’observe  dans  les  Terebratules.  En  effet,  ainsi  que  Ta  remarque  un  savant  paleon- 
fologiste,  le  plus  souvent  dans  les  Spirifer  le  deltidium  est  simple,  tandis  qu’il  est  double  dans 
les  Terebratules ; le  plus  souvent  aussi  dans  ce  dernier  genre  Touverlure  placee  pres  du  cro- 
eliet,  echancre  le  bord  du  deltidium  a sa  partie  superieure,  et,  par  suite,  les  stries  d’accrois- 
sement de  celui-ci  sont  concaves  vers  le  crochet,  tandis  que,  dans  les  Spirifer,  l’ouverture  se 
trouvant  pres  du  bord  cardinal,  le  deltidium,  qui  descend  de  la  pointe  du  crochet,  est  echancre 
a sa  partie  inferieure,  et  ses  stries  d’accroissemenl  forment  des  eourbes  concaves  vers  la 
charniere.  Cela  est  vrai  en  general,  mais  il  se  presente  encore  ici  d’assez  nombreuses  excep- 
,10ns’  comme  pour  temoigner  de  Tanalogie  extreme  qui  unit  les  Spirifer  aux  Terebratules. 
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Ainsi  il  existe  dans  le  lias  un  Spirifer  voisin  du  S.  restrain;,  qui  a un  dellidma  compose 
de  deux  pieces  distinctes,  et  nice  versa  dans  les  T.  pcelmifmms,  to  el  oroides,  les  t 
pieces  d/deltidlum  sonl  telle.nent  sendees,  qnelles  n'en ferment  reellement  qu  one  sen  e. 
De  mdme,  pour  ce  qni  regarde  la  forme  des  hods  lihres  du  deHldimn  et  de  ses  su;,es  d «- 
foment  nous  Inaismns  un  assess  grand  nombre  de  Terebratnles  on  le  - 

echanere  circulairement  i sa  base,  et  oh  le,  stries  dWoissement,  paraMea  ■ 
erure,  sent  concave,  vers  le  bord  cardinal,  precisement  comme  dans  les  Spirtf  , ^ 

inns  particulierement  les  T.  peCiniforms,  aealdes,  lain,  Insmualn,  etc.  ( )*  ““  e” 
circulaire  de  la  base  du  deltidium  n’implique  done  pas  le  passage  dun  muscle 
nZ  de  fameL  et  le  bord  cardinal,  plpm  dans  le,  Terebratnles,  son  dansune  espece 
lie  Leplrna  d'Amerique,  dont  nous  parleron,  plus  tard  elle  se  eonc.be | ar« ^nue  autre  oux  - 
lure  placee  a l’extremite  du  crochet,  et  evidemment  deslmee  au  muscle  d atta  . 

L’ouverture  triangnlaire  des  Spirifer,  ordinairement  libre,  est  proportionnellemen  pu 
large  qne  eelle  des  au, res  genres,  ce  qui  suppose  un  muscle  plus  fort,  et  rend  mottle  ton, 
inoyetm secondaire  d'at.acbe  que  Von  voudrai,  cbercher  dans  des  fibres  dtstnbnees  le dimg  u 
bord  cardinal.  Les  stries  verticales  de  Varea  ne  non,  paraisscnl  pas  dues  an  P^g»fc  ' . 

fibres*  nous  les  crovons  produites,  comine  dans  les  LepUna,  par  les  bords  legerement  de 
lie  iXniere ; - W»  -sure  quo  I,  coquille  grand!,  et  que  IVea  ^ ^ ^ 
de  sa  hauteur,  commele  talon  d’une  huitre,  les  pel.tes  dents  sadlantes  de  1 anmen 

transforment  en  stries  verticales.  , , 

Les  valves  des  Spirifer  sont  inegales,  et  la  valve  dorsale  est  toujours  la  plus  grande  e 

la  ulus  gibbeuse.  Le  S.  insularis  est  la  seule  exception  que  nous  pmssions  eiter  (2).  La  plupart 
des  especes  out  leur  surface  garnie  d’un  nombre  plus  ou  moms  considerable  de  phs  rajon- 
nants  sur  lesquels  on  observe  quelqucfois  des  stries  fines  dirigees  dans  le  meme  sens.  La 
valve  ventrale  dans  les  Spirifer  a toujours  un  bord  cardinal  rectiligoe,  ce  qui  est  utile  pour 
distinguer  ee  genre  des  Terebratules ; de  plus  elle  est  quelquefms  munie  d un  area 
mentaire  peu  apparente  et  placee  dans  l’axe  longitudinal  de  la  coquille. 

L’ existence  des  bras  spiraux  sur  lesquels  Sowerbv  avait  etabb  le  genre  a petdu a ,alem 
comme  car  act  ere  generique,  depuis  que  l’on  sait  que  les  bras  ci  les  sc  con  ouiim  ^ 

dans  un  grand  nombre  de  Terebratules  du  terrain  paleozoique  et  dans  quelqucs 
especes  vivantes.  La  position  de  ces  bras  dans  la  coquille  n’a  pas  plus  de  valeur  a nos  yeux, 
car  il  existe  des  Terebratules  ou  les  spires  sont  borizontales  et  opposees  base  a base,  e 

Snirifer  ou,  au  contraire,  elles  sont  verticales  (B). 

Les  lamelles  de  soutien  des  dents  de  la  valve  dorsale  sont  toujours  divergentes,  comme  dans 


(1)  L’analogie  exist.  entr.  I.  «K*»  * ~ 
l’ouverture  triangulaire  des  Spirifer,  nous  engage  a donner  aussi 

1’origine  n’Slait  appliqui-  qu'aux  Terebratules.  ^ ^ ^ (,es  consid(5rations  sur 

(2)  Les  Spirifer  anormaux  font  presque  tous  exception  a cette  r B , 
lesquelles  nons  nous  appuyons  pour  en  former  une  sous-division  particulifere. 

(3)  S,  bisulcatus  (Prestwicb,  Trans.  Soc.  geol.  Lond.,  2°  s6r.,  vol.  v,  pi.  o9). 
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ies  Terebratules,  et  n’cn  different  souvent  que  par  un  plus  grand  developpement  (1 ).  Le  milieu 
de  la  valve  dorsale  est  vide,  contrairement  a ce  que  Ton  a vu  dans  les  Pentameres  ou  1 egne  tou- 
jours,  en  cet  endroit,  une  cloison  verlicale.  11  n’y  a qu’une  espece  qui  fasse  exception  a cette 
regie,  c’est  leS.  heteroclitus,  dont.  la  valve,  dorsale,  divisee  par  une  cloison  mediane,  oflre  une 
sorte  de  passage  vers  les  Pentameres,  tout-a-fait  semblable  a celui  que  nous  avons  deja  signale 
entre  ce  dernier  genre  et  les  T.  Schlotlieimi  et  superstes.  La  repetition  de  cette  structure  interne 
dans  deux  formes  aussi  distinclcs  que  le  sont  le  S.  heteroclitus  et  la  T.  Schlotlieimi  s’oppose, 
ainsi  que  nous  l’avons  deja  dit,  a ce  qu’on  la  prenne  pour  type  d’un  genre  nouveau.  D’ailleurs, 

nous  la  retrouvons  aussi  dans  quelques  Or  I his. 

En  appliquant  a toutes  les  coquilles  appelees  Spirifer  par  les  auteurs,  les  caracteres  que  nous 
venons  d’assigner  ace  genre,  nous  sommes  conduits  a en  rejet  er  et  a placer  pat  mi  es  Teie  ra- 
tules  les  Spirifer  lamellosus  Lev.  (2),  Roissyi,  id.,  arnbignus  Sow.  (3),  planosulcata,  id.  (4), 
glabristria,  id.,  dans  lesquels  les  crochets  ne  sont  pas  separes  par  une  lente  tnangulaire,  et 
dont  la  charniere  est  arrondie.  Nous  reporterons  egalement  dans  les  Orthis,  les  Spirifer  du 
groupe  des  Impress i,  de  M.  de  Buch , qui  ont  un  sinus  tres  imparfait , la  valve  ventrale  plus 
epaisse  que  la  valve  dorsale,  des  slries  plus  fines  que  les  plis  ordinaires  des  Spirifer,  et  enfm 
des  impressions  interieures  limitees  par  des  rebords  saillants  comtne  dans  les  Ortlus. 

Distribution  geologique.  Les  Spirifer  setendent  depuis  les  couches  siluriennes  jusqu  au  lias 
apres  lequel  ils  disparaissent.  C’est  pendant  les  periodes  devonienne  et  carbonifere  qu’ils  at- 
teignent  leur  maximum  de  developpement.  Au-dessus,  dans  la  periode  permienne,  ils  ne  sont 
plus  represents  que  par  six  ou  sept  especes  assez  peu  repandues,  et  au-dessous , ils  diminuent 
rapidement  et  vont  aboutir,  pour  ainsi  dire,  a certaines  formes  anormales  (5.  cequir oslns, 
S.  lynx),  qui  semblent  elre  la  souche  primitive  d’ou  ils  descendent,  et  que  l on  relrouvo 
dans  les  depots  siluriens  inferieurs  de  la  Russie,  de  la  Suede,  de  la  Norvege  et  de  toute  1 Ame- 

rique  du  Nord.  , 

En  meme  temps  que  les  Spirifer  subissent  d’aussi  profondes  modifications,  les  Terebratules 

disparaissent  presque  entierement  en  descendant  dans  la  serie  paleozoique,  et  les  deux  formes 
sont  remplacees  par  les  Orthis.  Cette  particularite,  si  curieuse,  de  la  disparition  des  lerebra- 
tules  dans  les  couches  siluriennes  des  environs  de  Saint-Petersbourg , resulte  de  1 examen  at- 
tentif  que  nous  avons  fait  de  toutes  les  especes  citees  par  les  auteurs,  et  notamment  par 
M.  Eichwald.  Nous  nous  sommes  convaincus  que  parmi  toutes  ces  especes,  telles  que  les  T.  de- 
form at  a,  globosa,  brevirostris,  micella,  unguiculataet  verrucosa,  il  n’y  en  avait  aucune  quireumt 
les  caracteres  veritables  des  Terebratules.  Les  unes  font  partie  de  notre  petit  groupe  des  Spiri- 
fer anormaux,  et  les  autres  (T.  unguiculata  et  verrucosa)  meritent  de  former  un  genre  nou- 


(1)  Dans  le  S.  Mosquensis  ces  lamelles  s’avancent  jusqu’au  bord  antdrieur,  et  divisent  la  valve  dorsale  en  trois 

compartiments  d’dgale  profondeur. 

(2)  Nous  rCimissons  & cette  espece  le  S.  squamosa  Pliill. 

(3)  Le  S.  qlobularis  Phill.  doit  peut-ttre  y fitre  r6uni. 

(4)  M.  de  Koninck  y rdunit  les  S.  fimbriata,  expansa  et  oblonga,  de  J.  Soweiby. 
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veau  (1).  Cette  absence  de  Terebratules  dans  la  partie  la  plus  inferieure  du  systeme  silurien  est 
d’accordavec  la  diminution  que  I’on  peut  observer  a la  meme  epoque,  dans  les  autrespavs;  en 
efFet,  si  les  Terebratules  ne  disparaissent  pas  entierement  dans  les  gres  de  Caradoc  ou  dans  les 
schisles  de  Llandeilo,  el  les  diminuent  considerablement  et  ne  sont  plus  representees  que  par 
quatre  ou  cinq  especes,  la  plupart  de  celles  que  M.  J.  Sower  by  a nominees  Terebratules  ou 
Atrypa,  dans  le  Silurian  system  de  M.  Murchison,  etant  de  veritables  Orthis. 

Classification.  Le  nombre  des  Spirifer  deceits  dans  les  auteurs  est  tres  considerable.  Lors  de 
la  publication  de  sa  monographic  de  ce  genre,  M.  de  Buch  a donne  uu  tableau  de  quatre-vingt- 
dix  noins  d’especes,  dont  il  n’admettait  que  trente-deux  qu’il  connut  et  qui  fussent  susceptibles, 
a son  avis,  d’une  bonne  determination.  Depuis  celte  epoque,  le  nombre  des  nouvelles  especes 
s’est  considerablement  accru,  et  maintenant  il  y en  a plus  de  cent  cinquante,  dont  un  grand 
nombre  sans  doute  sont  destinees  a l’oubli,  et  ne  produisent  qu’un  encombrement  facheux 
pour  la  paleontologie.  Nous  connaissons,  en  Russie,  trente-trois  especes  de  Spirifer,  dont  nous 
donnons  des  descriptions  accompagnees  de  figures.  Sept  especes,  appartenant  a deux  types  dis- 
l incts,  constituent  ceux  que  nous  appelons  anormaux.  Les  autres  se  divisent  naturellement  en 
trois  grandes  sections,  selonqu’ils  sont  lisses,  a cotes  ou  plisses.  Ceux  dont  les  plis  forment,  par 
leur  grosseur,  de  veritables  cotes,  out  assez  souvent  ces  cotes  subdivisees  par  des  stries  tres 
fines.  Parmi  les  Spirifer  plisses,  nous  distinguons,  ainsi  que  l’a  fait  M.  de  Buch,  deux  grands 
groupes,  les  Ostiolati  et  les  Aperturati ; et  parmi  ces  derniers,  nous  faisons  encore  deux  sous- 
sections  : la  premiere  renfermant  les  especes  a plis  fins  et  non  dichotomes,  qui  appartiennent 
toutes  au  systeme  devonien;  la  seconde  comprenant  celles  dont  les  plis  sont  larges,  ou 
celles  qui  ayant  les  plis  fins  les  ont  toujours  dichotomes.  Les  Spirifer  de  celte  derniere  divi- 
sion sont  tous  carboniferes  on  permiens. 

(1)  Une  seule  espfece,  la  T.  digitata,  que  S.  A.  le  grand  due  Maximlien  de  Leuchtenberg  vient  dc  faire 
eonnaitre,  appartient  peut-etre  ntellement  aux  Terebratules  ( Beschreib . einig.  neu.  thierreste,  etc.,  Saint- 
Petersbourg,  18A3). 
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GLASSIFICATION  DES  SPIRIFER  TROUVES  EN  RUSSIE. 


Equirostrcs. 


I Anormaux. 


Bifords. 


II.  Lisses. 


III.  Costas. 


Costds 14. 

Costato-strids.  . . . j i'l 


Plis  fins  et  non  di-  ‘ 
Icliotomes 


Sinus  ornd  de  plis 
IcommclescotdSj  aper-  ( 
\turati 


IV.  Plissds. 


Plis  larges  ou  di- 
fchotomes 


Sinus  lisse,  ostio- 
lati . 


Tcheffkini,  Nob. 
reticulatus,  Pand. 
porambonites,  von  Buch. 

Id.  var.  subrecta,  Pand. 

Id.  var.  rotunda,  Pand. 
mquiroslris,  Selilot. 

Id.  var.  cequalis , Pand. 

Id.  var.  deformata,  Eichw. 
biforalus,  Sclilol. 

Id.  var.  lynx,  Eichw. 

Id.  var.  denlata , Pand. 

Id.  var.  chama,  Eichw. 
rectus,  Pand. 

Panderi  ( Por . striata,  Pand. 
pachyrinchus,  Nob. 
labeUum,  Nob. 
glaber,  Mart. 
linealus,  Mart. 
granosus.  Nob. 
insularis,  Eichw. 
quadriradialus.  Nob. 
strigoplocus.  Nob. 
Lamarckii,  Fiscli. 

Anossofi,  Nob. 

Archiaci,  Murch. 
disjunctus,  J.  Sow. 
tenticulum.  Nob. 
Murchisoniajius,  de  Kon. 
Mosquensis,  Fisch. 
superbus,  Eichw. 

Sir  any  way  si,  Nob. 
crassus , de  Kon. 
incrassalus,  Eichw. 
striatus,  Mart. 

Blasii,  Nob. 

Sarance,  Nob. 

Glinkanus,  Nob. 
muralis.  Nob. 
curvirostris,  Nob. 
hystericus  ? Schlot. 

(Espfeces  inddtermindes.) 
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TERRAIN  PYLEOZOIQUE. 


I.  SPIRIFER  ANORMAUX. 
A.  EQUIROSTRES. 


Les  coquilles  qui  composentce  petit  groupe  se  reconnaissent  a deux  caracteres  prmcipaux: 
leur  surface  e Jrieure  reticulee,  « h presque  egallui  de  leurs  crochets.  Elies  pcueent  etre 

caracterisees  de  la  nraniere  suivante . . . 

Les  crochets,  feiblement  inegaux,  sont  petits  et  recourbes.  La  valve  ventrale,  par  exception 

chez  les  Spirifer,  est  plus  gibbeuse  que  la  valve  dorsale.  Elies  sont  mumes,  1 une  et  1 autre, 
d’une  petite  area  et  d’une  fente  mediane  tres  peu  apparente;  a l’interieur  elles  sont  divisees 
par  deux  cloisons  longitudinals  et  divergcntes  que  l’on  apercoit  a travers  le  test  comme  deux 
lignes  colorees.  Les  cloisons  de  la  valve  ventrale  sont  ecartees  et  component  entre  elles 
celles  de  la  valve  dorsale,  d’ou  l’on  pent  inferer  que,  contrairement  a leur  disposition  on  i- 
naire  dans  les  Spirifer,  les  dents  de  la  valve  dorsale  sont  plus  rapprochees  que  cellos  de  la 
valve  ventrale  et  embrassees  par  elles.  Le  sinus  remonte  rarement  jusqu’an  crochet.  La  sur- 
face du  test  est  couverte  d’un  reseau  de maiUes  hexagones,  plus  ou  moins  grandes,  ou  de  stnes 
longitudinals  separees  par  des  points  enfouces,  places  dans  les  sillons. 

Ges  coquilles  remarquables  out  ete  connues  de  Schlotheim,  de  MM.  Eichwald,  Pander  et 
de  Bucli,  et  rapportees  par  eux  a des  genres  differents.  Quelques  especes  ont  ete  placees  par 
MM.  de  Buch  et  Eichwald  dans  les  Spirifer,  et  d’antres  dans  les  Terebratules.  Elles  semblent, 
en  elFet,  tenir  a la  fois  de  ces  deux  genres.  Cependant,  l’existence  d’une  double  areact  d une 
fente  triangulaire  visibles,  principalement  dans  le  S.  Tckeffkuu,  leur  charniere  droite  an 
moins  pres  des  crochets  et  les  grandes  cloisons  inlerieures  qui  divisent  les  valves,  nous  ont 
entraines  a les  consklerer  comme  alliees  de  plus  pres  aux  Spirifer  qu’aux  Terebratules,  bien 
que  nous  reconnaissions  qu’eUes  sen  eloignent  par  divers  caracteres,  et  principalement  par  les 
cloisons  de  la  valve  ventrale.  On  pourrait  presque  aussi  bien  les  ranger  parmiles  Ortlus. 

Les  Spirifer  equirostres  sont  des  coquilles  exclusivement  propres  a l’etage  inferieur  du 
systeme  silurien.  Ils  abondent  particulierement  aux  environs  de  Samt-Petersbourg,  dimi- 
nuent  sur  les  cotes  de  la  Baltique,  a mesure  qu’on  s’avance  vers  Reval  et  l’ile  de  Dago,  dis- 
naraissent  entierement  dans  les  depots  siluriens  superieurs  tie  l’ile  de  Gothland  et  se  montrent 
de  nouveau  dans  les  couches  beaucoup  plus  anciennes  du  golfe  de  Christiania.  On  doit 
penser  qu’ils  sont  fort  rares  dans  cette  derniere  ’con tree;  car  ils  n’ont  ete  deceits  m par 
Dalmanni  par  Hisinger,  et  nous  n’en  connaissons  qu’un  seul  exemplaire  rapporte  pai  M.  Bun- 
bury,  secretaire  delaSociete  geologiqne  deLondres.  Ces  Spirifer  n’ont  pas  encore  ete  trouves 
en  Angleterre  ni  en  Amerique,  mais  nous  serious  etonnes  qu’on  ne  les  decouvnt  pas  dans 
cette  autre  partie  du  globe,  le  S.  biforatus,  qui  les  accompagne  toujours,  y etant  exeessn  e 

ment  abondant. 
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M.  de  Buch  a distingue  trois  especes  dans  ce  groupe,  la  T.  cec/uiroslris,  le  S.  porambonites  et 
le  S.  reticulalus;  M.  Eichwald,  quatre:  la  T.  teretior , la  T.  deformata,  la  T . porambonites 
et  le  S.  retieulatus ; mais  M.  Pander  en  a decril  vingt  et  une,  qu’il  a figurees  pi.  11,  fig.  2 ; 
pl-  12,  fig.  1-8;  pi.  13,  fig  1-7,  etpl.  Id,  fig.  1-5. 

Apres  avoir  passe  plusieurs  jours  a I’examen  des  echantillons  que  nous  avons  rapportes  de 
Russie,  nous  avions  cru  pouvoir  y distinguer  huit  especes,  et  il  est  certain  que  nous  possedons 
huit  formes  dilFerentes  dont  nous  allons  donner  les  divers  caracteres.  Mais  l’un  de  nous  ayant 
eu  depuis  a sa  disposition  les  riches  collections  de  la  Societe  mineralogique  de  Saint-Peters- 
hourg,  est  d’avis  que  quatre  de  ces  formes  ne  sont  pas  eonstantes,  et  doivent  dtre  considerees 
comme  des  varietes.  (Voir  le  tableau  des  Spirifer  trouves  en  Russie.) 

1.  SPIRIFER  TCHEFFKINI.  — (Nov.  sp.) 

PL.  ii,  FIG.  1,  a,  b,  c,  d,  e,  f,  g,  h. 

Goquille  semi-circulaire  ou  sub-quadrangulaire,  ornee  a la  surface  d’un  reseau  de  mailles 
ou  cellules  hexagones,  alternes,  et  traversee  en  outre  par  des  anneaux  d’accroissement  qui 
forment  vers  les  bords  des  gradins  distincts,  et  qui  epaississent  la  commissure  des  valves  sur 
le  front  et  sur  les  cotes;  ces  anneaux  deviennent  de  plus  en  plus  elliptiques  avec  l’age,  et 
indiquent  que  la  coquille  croissait.  plus  en  longueur  qu’en  largeur.  Les  aretes  cardinales  s’u- 
nissent  presque  en  ligne  droite;  elles  sont  egales  aux  trois  quarts  de  la  largeur  de  la  coquille, 
et  terminees  a peu  pres  carrement  vers  les  aretes  laterales ; l’area  est  aussi  longue  que  les 
aretes  cardinales.  Le  bourrelet  et  le  sinus  remontent  presque  jusqu’aux  crochets.  Le  plus  ou 
moins  de  longueur  de  la  cliarniere  doime  lieu  a deux  vai'ietes  assez  distinctes  que  nous  avons 
cru  devoir  representer. 

Dimensions.  Longueur,  15  a 18  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,25 
dans  les  jeunes  individus,  1,00  dans  les  vieux;  epaisseur  0,73. 

Rapports  et  differences.  Cette  espece  se  distingue  des  autres  Spirifer  du  groupe  des  equi- 
rostres  par  la  longueur  de  son  area  et  celle  de  son  sinus. 

Gis.  et  loc.  Le  S.  Tcheffkini  provient  des  calcaires  siluriens  inferieurs  des  environs  de  Saint- 
Petersbourg.  Il  y est  rare,  et  n’est  pas  figure  dans  l’ouvrage  de  M.  Pander. 

Explication  des  figures.  Pl.  II,  fig.  1,  a.  Individu  adulte  a charniere  Ires  developpee. 

Fig.  1,  b.  Individu  jeune  de  la  variete  precedente. 

Fig.  1,  c.  Individu  adulte  a charniere  courte. 

Fig.  1 , d.  Le  meme  vu  du  cote  de  la  valve  dorsale. 

Fig.  1 , e.  Le  meme  vu  du  cole  du  front. 

Fig.  1 , f.  Le  meme  vu  des  crochets,  la  valve  ventrale  en  dessus. 

Fig.  1,  g.  Le  meme  vu  deprofil. 

Fig.  1 , h.  Grossissement  dune  partie  de  la  surface.  Le  reseau  a mailles  hexagones  dont  elle 
est  ornee,  diflere  beaucoup  de  certains  dessins  treillisses  produits  par  des  stries  d’accroissemenl 
que  l’on  observe  sur  un  assez  grand  nombre  de  coquilles. 
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2.  SPIRIFER  RETICULATUS. 
pl.  II,  fig.  2,  a,  b,  c,  d,  e,  f. 


Porambonites  reticulata,  Pand.,  1830,  Beitr.  zur  geogn.  Russl.,  p-  99,  pl.  1 It,  fig.  2;  pl.  15,  fig.  2,  e. 

— transversa,  id.,  ibid.,  pl.  14,  fig.  1. 

Spiri/er  reticulalus,  von  Buch,  1840,  Beitr.  zur  geb.  Russl.,  p.  16,  pl.  2,  fig.  2,  3. 

— — Eichw.,  1840,  Silur.  syst.  in  Eslhl.,  p.  146. 

Coquille  sub-pentagone,  terebratuliforme,  ornee  d’un  reseau  de  stries  rayonnantes,  tres 
dichotomes  vers  les  bords,  et  de  cellules  bexagones  placees  dans  les  sillons.  Les  stries  se 
recourbent  sur  les  cotes,  et  sont  perpendiculaires  aux  bords  libres  de  la  coquille.  Les  areles 
cardinales  s’unissenl  en  angle  au  crochet  et  se  joignent  aux  aretes  laterales  par  une  courbe 
continue.  L’area  surbaissee  et  peu  apparente  est  beaucoup  raoins  longue  que  les  aretes  cardi- 
nales; le  sinus  ne  commence  aetre  distinct  que  vers  le  milieu  de  la  coquille.  Quand  celle-ci 
est  posee  sur  la  valve  dorsale,  la  valve  ventrale  atteint  sa  plus  grande  hauteur  au  front.  La 
languette  du  sinus  est  fortement  relevee,  et  devient  a son  extremite  perpendiculaire  a 1’axe 
longitudinal  de  la  coquille,  de  sorte  que  la  commissure  des  valves  vers  le  bord  anterieur  se 
trouve  ordinairement  au  milieu  d’une  face  verticale. 

Dimensions.  Longueur,  22  millimetres.  — Par  rapport  a la  longueur  . largeur,  1,14; 

epaisseur,  0,86. 

Rapports  et  differences.  Cette  espece  est  parfaitement  distincte  de  laprecedente  par  sa  forme 
generate,  eelle  des  aretes  cardinales,  le  peu  de  longueur  de  l’area,  et  son  sinus  moins  pro- 
longe;  les  stries  sont  aussi  moins  pcrsistantes  vers  les  crochets,  oil  elles  disparaissent  presque 
entierement.  Enfin,  les  cellules  hexagones  de  la  surface  sont  plus  petites,  moins  apparentes, 
et  les  stries  longitudinales  sont,  au  contraire,  plus  saillantes. 

On  s’explique  difficilement  comment  M.  Eichwald,  dont  l’oeil  exerce  saisit  avec  sagacite  les 
rapports  des  especes,  n’a  pas  vu  l’extr&ne  analogic  qu’il  y a entre  cette  coquille  et  \eS.  poram- 
bonites, et  comment  il  a pu  faire  de  l’une  une  Terebratule,  et  de  l’autre  un  Spirifer. 

Gis.  et  loc.  Nous  n’avons  trouve  cette  espece  que  dans  les  calcaires  siluriens  des  environs 
de  Saint-Petersbourg,  et  nous  ne  la  connaissons  point  ailleurs. 

Explication  des  figures.  Pl.  II,  fig.  2,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  2,  b.  Le  meoie  vu  du  cole  de  1’autre  valve. 

Fig.  2,  c.  Le  menie  vu  du  cote  du  front,  la  valve  ventrale  en  dessus. 

Fig.  2,  d.  Le  meme  vu  du  cote  des  crochets. 

Fig.  2,  e.  Le  meme  vu  de  profil. 

Fig.  2,  f.  Grossissement  du  test. 
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3.  SPIRIFER  PORAMRONITES. 

PL.  II,  fig.  3,  a,  b,  c,  d,  e,  f,  g,  h,  i. 

Porambonites  alia , elevata,pentagona,  Pand.,  1830,  licit,  zur  geogn.  Russl.,  p.  99,  pi.  lb,  fig.  3,  b,  5. 

— lata,  plana,  trigona,  subrecta,  latissima,  parva , id.,  ibid.,  pi.  13,  fig.  1,  2,  b,  5,  6,  7. 

— rotunda,  id.,  ibid.,  pi.  12,  fig.  8. 

— inlercedens,  id.,  ibid.,  pi.  11, fig.  2. 

Spirifer  porambonites,  von  Bucli,  1840,  tleilr.  zur  geb.  Russl.,  p.  13,  pi.  2,  fig.  4-7 . 

Terebratula  — Eiclnv.,  18/|0,  Sil.  syst.  in  list  hi. , p.  135. 


Coquille  sub-pentagone  ou  arrondie,  ayant  sa  plus  grande  largeur  vers  le  milieu  de  la 
longueur.  L’angle  cardinal  sensiblement  obtus  est  d’ environ  110°.  Les  aretes  cardinales  de 
meme  longueur  que  les  aretes  laterales,  n’avancent  guere  au  dela  du  milieu  de  la  coquille. 
Les  valves  fortement  bombees,  retombent  en  pente  douce  sur  les  cotes,  et  s’unissent  sous  un 
angle  prononce.  La  valve  ventrale  presente  toujours  un  bourrelet  plus  ou  moins  detache  des 
cotes.  La  surface,  lorsqu’elle  est  bien  conservee,  est  ornee  de  points  enfonces,  ovalaires, 
alternes,  disposes  en  series  longiludinalcs,  et  assez  rapprocbes  les  uns  des  autres  pour  former 
des  sillons  peu  profonds  separes  par  des  intervalles  plats  et  lisses;  c’est,  comme  on  voit,  une 
modification  du  reseau  que  nous  avons  observe  dans  les  especes  precedentes. 

Cette  coquille,  assez  iuconstante  dans  sa  forme  generate,  presente,  outre  le  type  principal 
que  nous  venons  de  decrire,  deux  varietes  assez  remarquables. 

Var.  A,  rotunda , pi.  II,  fig.  4,  a,  b,  c,  d,  e,  f.  Cette,  premiere  variete  nait  du  raccourcissement 
des  aretes  cardinales;  elle  devient  ainsi  plus  transverse  et  plus  arrondie  que  l’espece  type  et 
son  angle  cardinal  plus  obtus  est  d’environ  1 20°.  Nous  la  trouvons  figuree  dans  M.  Pander  sous 
le  nom  de  Parambonites  rotunda,  nom  que  nous  lui  avons  conserve. 

Var.  R,  subrecta,  pi.  II,  fig.  5,  a,  b,  c,  d,  e.  Cette  variete  est  encore  plus  arrondie  que 
la  precedente.  Sou  epaisseur,  beaueoup  moins  considerable,  n atteint  pas  ordinairement  la 
moitie  de  la  plus  grande  largeur,  et  la  valve  ventrale  sur  laquelle  porte  principalement  cette 
diminution,  devient  ainsi  presque  egale  a la  valve  dorsale.  Le  sinus,  enfin,  est  beaueoup  moins 
prononce.  C’est  le  Porambonites  subrecta  de  M.  Pander. 

Dimensions.  Longueur  moyenne,  18  a 20  millimetres,  il  y en  a de  28  a 30.  — Par  rapport 
a la  longueur  : largeur,  0,95  a 1,00;  epaisseur,  0,70. 

Rapports  el  differences.  Cette  espece  se  distingue  de  la  precedente  par  lemoindre  relevemenl 
de  son  sinus;  ilen  resulte  que  lorsqu’elle  est  posee  sur  la  valve  dorsale,  elle  atteint  sa  plus 
grande  hauteur  vers  le  milieu  de  sa  longueur,  et  se  recourbe  legerement  vers  la  commissure 
frontale.  Ses  stries  sont  plus  fines,  les  cellules  placees  dans  les  sillons  plus  petites,  et  sa  surface 
oe  presente  ordinairement  aucune  trace  d’anneaux  concentriques. 

Gis.  et  loc.  Le  S.  porambonites  est  une  des  coquilles  les  plus  caracteristiques  des  couches 
sdunennes  infeneures  du  nord  de  la  Russie.  La  var.  rotunda  existe  dans  les  terrains  de  Nor- 
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vege;  elle  y est  citee  par  M.  Eichwald  (1),  et  a ete  rapportee  des  environs  de  Christiania  par 
M.  Banbury,  secretaire  de  la  Societe  geologique  de  Londres,  dans  la  collection  duquel  nous 
en  avons  vu  un  eckantillon.  La  presence  dans  les  couches  siluriennes  inferieures  de  TNorv ege, 
d’une  des  especes  les  plus  habituelles  du  terrain  de  Saint-Petersbourg,  est  a nos  veux  un  gi  and 

argument  pour  assimiler  les  depots  de  ces  deux  pays. 

Explication  des  figures.  Pl.  II,  fig.  3,  a.  Individu  de  grandeur  moyenne,  vu  du  cote  de  la 

valve  ventrale. 

Fig.  3,  b.  Le  meme  vu  du  cote  oppose. 

Fig.  3,  c.  Le  meme  vu  du  cote  du  front. 

Fig.  3,  d.  Le  meme  vu  du  cote  des  crochets,  la  valve  dorsale  en  has. 

Fig.  3,  e.  Le  meme  vu  de  profit. 

Fig.  3,  f.  Individu  plus  petit. 

Fig.  3,  g-  Le  meme  vu  de  profil. 

Fig.  3,  A.  Individu  de  grande  laille. 

Fig.  3,  i.  Le  meme  vu  du  cote  des  crochets,  la  valve  dorsale  en  dessous. 

Var.  A. Pl.  II,  fig.  4,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  4,  b.  Le  meme  vu  de  1’autre  cote. 

Fig.  4,  c.  Le  meme  vu  du  cote  du  front. 

Fig.  4,  d.  Le  meme  vu  du  cote  des  crochets,  la  valve  dorsale  en  dessous. 

Fig.  4,  e.  Le  meme  vu  de  profil. 

Fig.  4,  f-  Grossissement  de  la  surface. 

Var  B>  _ pL.  ii,  fig,  5,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  5,  b.  Le  meme  vu  de  l'autre  cote. 

Fig.  5,  c.  Le  meme  vu  du  cote  du  front,  la  valve  dorsale  en  dessous. 

Fig.  5,  d.  Le  meme  vu  du  cote  des  crochets. 

Fig.  5,  e.  Le  meme  vu  de  profil. 

4.  SPIRIFER  iEQIIIROSTRlS. 

pl.  III,  FIG.  1 , a,  b,  c,  d,  e,  f,  g. 

Terebratuliles  wquirostris,  Schlot.,  1820,  Petref. , p.  282. 

Terebr alula  deformata?  Eichw.,  1829,  Zool.  spec.,  vol.  i,  p.  275,  pl.  4,  fig.  8. 

— tereli or,  id.,  ibid.,  fig.  6. 

Porambonites  turgida,  Iruncata,  cequalis,  parallela,  surrecta,  rotundata,  triangularis , Pander,  1830, 
Iteilr.  zur  geogn.  Russl p.  97,  pl.  12,  fig.  1-7. 

— undata,  id.,  ibid.,  pl.  13,  fig.  3. 

Terebratula  wquirostris,  von  Buch,  1834,  Ueber  Terebr.,  p.  104. 

— deformata?  Eichw.,  1840,  Sil.  syst.  in  Esthl.,  p.  132- 


(1)  Neues  Jahrbuchfur  min.,  von  Leonli.,  1843,  p.  466. 
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Coquille  sub-triangulaire,  tres  epaisse,  comprimee  sur  les  cotes,  ayant  sa  plus  grande  lar- 
geur en  avant  du  milieu  de  la  longueur.  L’ angle  cardinal  est  environ  de  90°.  Les  aretes  card  i- 
nales,  legerement  convenes,  out.  le  double  de  la  longueur  des  aretes  laterales  et  s’avancent 
jusqu’aux  deux  tiers  de  la  coquille.  Les  valves,  fortement  bombees,  presentent  sur  les  cotes 
une  pente  tres  rapide,  et  s'unissent  dans  une  face  verlicale  ou  convexe,  sans  presque  former 
d’arete  saillante.  La  valve  ventrale,  toujours  un  pen  plus  epaisse  que  la  valve  dorsale,  n’a  pas 
de  bourrelet  distinct,  et  estau  contraire  aplatie  ou  meme  legex-ement  creusee  dans  le  milieu. 
La  valve  dorsale  presente  un  sinus  assez  profond,  qui  remonte  au  rnoins  jusqu’au  milieu  de  la 
coquille,  et  dont  I’extreinite  anterieure  forme  une  languette  prononcee.  La  surface  est  lon- 
gitudinalement  striee  et  ponctuee,  comme  dans  le  S.  porambonites ; elle  est,  en  outre,  traverser 
par  des  anneaux  d’accroissement  dislincts. 

Cette  espece,  comme  la  precedenle,  presente  deux  varietes  qui  se  rattachent  par  des  inter- 
mediaires  au  type  primitif  deerit  par  Schlotheim. 

Var.  A,  cer/ucdis,  pi.  II,  lig.  6,  a,  b,  c,  d.  Cette  premiere  variete  nominee  par  M.  Pander 
P.  ceijaalis,  se  distingue  principalement  par  son  contour  cordiforme  et  par  son  front  plus  ou 
moins  echancre  selon  la  profondeur  du  sillon  qui  remplace  le  bourrelet  de  la  valve  ventrale. 
L’epaisseur  de  la  coquille  est  moins  considerable  que  dans  le  veritable  S.  wndrostris,  et  ne  de- 
passe  pas  les  Lrois  quarts  de  la  longueur. 

Var.  B,  deformata,  pi.  Ill,  fig.  2,  a,  b,  c,  d.  Cette  variete  est  caracterisee  par  une  forme 
plus  elroite  et  plus  all ongee;  sa  longueur  depasse  toujours  tres  sensiblement  sa  largeur,  et  le 
prolongement  des  aretes  cardinales  forme  un  angle  d’ environ  75°.  Le  sinus  de  la  valve  dorsale 
est  aussi  plus  profond  et  remonte  quelquefois  jusque  pres  du  crochet.  La  surface  est  ornee  d’un 
reseau  a mailles  bexagones,  plus  prononces  que  dans  fespece  type.  La  7 . deformata  Eichw., 
a laquelle  nous  rapportons  celle  variete,  atteint,  soit  a Reval,  soil  a Paggart,  des  dimensions 
qui  ne  lui  sont  pas  habiluelles  dans  les  environs  de  Saint-Petersbourg.  Nous  en  avons  vu  des 
ecbantillons  qui  out  40  millimetres  en  longueur  et  autant  en  largeur,  sur  38  en  epaisseur; 
mais  ces  grands  individus  sont  loin  d’avoir  le  sinus  aussi  prononce  que  dans  la  figure  publiee 
par  M.  Eichwald. 

Rapports  et  differences.  La  forme  de  celte  espece,  la  longueur  de  ses  aretes  cardinales, 
son  sonnnet  plus  aigu,  et  enfin  le  meplat  ou  la  depression  inediane  de  la  valve  ventrale,  sufhsent 
pour  la  separer  assez  nettement  dc  1'espece  precedente,  bien  qu’il  ne  soit  pas  impossible  que 
parmi  les  individus  si  nombreux  que  Ton  rencontre  dans  le  sol  de  Saint-Petersbourg,  on  trouve 
un  jour  des  formes  iutcrmediaires  qui  obligent  a les  reunir. 

Gis.  et  ioc.  Cette  espece  caracterislique  des  couches  siluriennes  inferieures  de  la  Russie, 
est  tres  abondante  aux  environs  de  Saint-Petersbourg;  elle  est  representee,  dans  les  couches 
siluriennes  un  peu  moins  anciennes  de  Paggart,  en  Esthonie,  par  la  grande  variete  que 
nous  rapportons  a la  T.  deformata,  et  qui  parait  egalement  se  rencontrer  dans  les  environs  de 
Heval  et  dans  file  d’Odinsholm. 

Explication  des  figures.  Pl.  Ill,  fig.  1,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  1 , b.  Le  meme  vu  du  cote  de  l’autre  valve,  et  montrant,  au  moyen  d’une  fracture  du 
test,  les  cloisons  internes. 
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Fig.  1,  c.  Le  meme  vu  du  cote  du  front  (1). 

Fig.  1 , d.  Le  meme  vu  du  cote  des  crochets. 

Fig.  1,  e.  Le  meme  vu  de  profil. 

Fig.  1,  /’•  Variete  a valve  ventrale  legerement  excavee. 

Fig.  1,  g.  La  meme  vue  de  profil. 

Var.  A.  — Pl.  II,  fig.  6,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  6,  b.  Le  meme  vu  du  cote  du  front. 

Fig.  6,  c.  Le  meme  vu  du  cote  des  crochets. 

Fig.  6,  d.  Le  meme  vu  de  profil. 

Var.  B.  — Pl.  Ill,  fig.  2,  a.  Un  des  plus  grands  individus  trouves  a Saint-Petersbourg. 
Fig.  2,  b.  Individu  de  taille  ordinaire  vu  du  cote  de  la  valve  ventrale. 

Fig.  2,  c.  Le  meme  vu  du  cote  du  front. 

Fig.  2,  d.  Le  meme  vu  de  profil. 

Fig,  2,  e.  Grossissement  du  test. 


B.  BIFORES. 


Le  deuxieme  groupe  des  Spirifer  anormaux  que  Ton  rencontre  aux  environs  de  Samt-Pe- 
tersbourg,  et  dans  une  partie  de  la  bande  silurienne  qui  s’etend  vers  Reval,  sont  ceux  qui  ont 
pour  type  le  Terebratulites  biforatus  Schlot.,  et  parmi  lesquels  nous  avons  reconnu,  outre 
les  nombreuses  varietes  de  cette  espece,  designees  sous  les  noms  de  Spirifer  lynx,  dentatus 
et  cbama,  deux  autres  especes  tres  distinctes,  appelees  par  M.  Pander  Porambonites  recta  et 
striata,  et  que  nous  nommerons  Spirifer  rectus  et  Panderi,  le  nom  de  striatus  servant  ileja  a 
designer  une  autre  espece  du  systeme  carbonifere.  Ces  especes  ont,  ainsi  que  celles  qui 
dependent  du  groupe  des  equirostres,  certains  caracteres  communs  qu’il  est  bon  d’enoncer 
avant  de  passer  a la  description  de  chacune  d’elles. 

Le  caractere  qui  domine  tous  les  autres,  et  qui  distingue  les  Spirifer  dont  nous  nous  occu- 
pons  de  tous  leurs  congeneres,  consiste  dans  la  presence  de  deux  echancrures  triangulaires  au 
dessous  du  crochet  de  l’une  et  l’aulre  valve.  Cette  disposition  importante  n’avait  pas  ecbappe 
a Schlotheim,  et  il  l'avait.  exprimee  d’une  maniere  heureuse  par  le  nom  meme  impose  a la 
seule  espece  qui  lui  fut  connue.  Ce  nom  nous  parait  si  bien  choisi,  que  nous  nous  en  servirons 
pour  caracteriser  le  groupe  tout  entier. 

On  se  tromperait  etrangement,  si  jugeantd’apres  les  Terebratules,  qui  n’ont  ordinairement 
de  perforation  qu’au  sommet  de  la  valve  dorsale,  on  croyait  que  cette  double  echancrure  qui 
caracterise  le  groupe  des  Spirifer  bifores,  est  une  derogation  aux  lois  qui  gouvernent  l’en- 
semble  des  coquilles  terebratuliformes.  La  loi  generate,  la  loi  absolue  et  sans  exception,  c’est 
que  toute  area,  qutelle  soit  sur  une  valve  ou  sur  une  autre,  est  partagce  par  une  lente  mediane 
Iriangulaire,  cicatrisee  en  tout  ou  en  partie.  Cette  loi  ne  s applique  pas  seulement  aux  Spirifer, 

(1)  Dans  cette  figure  et  les  suivantes  la  coquille  esl  toujours  censee  reposer  sur  la  valve  dorsale. 
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mais  encore  a tous  les  brachiopodes  a charniere  articulee.  Ainsi,  quand  les  Products, 
ordinairement  prives  d’area,  en  montrent  par  exception  qnelque  trace,  comme  cela  a lieu 
dans  un  petit  nombre  d’especes,  ils  offrent  aussitot  une  echancrure  mediane;  les  Calceoles, 
que  leur  forme  etrange,  due  au  developpement  excessifde  l’area,  semble  eloigner  des  coquilles 
terebratuliformes,  ont  aussi  la  fente  mediane  triangulaire  cicatrisee  par  un  deltidium,  lequel 
est  entierement  soude  aux  parois  de  la  fente,  et  dont  deux  Jignes  tres  rapprochees  dessineut 
les  limites.  Lorsque  les  deux  valves  d’une  coquille  terebratuliforme  sont  pourvues  dune  area 
elles  doivent  done  avoir  aussi  toutes  deux  une  echancrure  triangulaire,  et  e’est  Je  cas  le  plus 
ordinaire  dans  les  Orthis  et  les  Leptama.  Il  y a ineine  une  Terebralule  vivanle,  la  T.  truncata 
de  la  Mediterranee,  qui,  avec  la  forme  d’une  veritable  Orthis,  en  a aussi  les  deux  areas,  et  par' 
suite  les  deux  fentes  triangulaires.  La  T.  truncata  n’est  pourtant  pas  un  Orthis,  car  elle  em- 
ploie,  pour  cicatriser  cette  fente,  le  meme  mode  que  les  Terebratules ; e’est-a-dire  qu’elle  a 
on  deltidium  compose  de  deux  pieces  tres  petiles  qui  transforment  la  fente  triangulaire  en  une 
ouverture  obronde. 

Pour  en  revenir  a nos  Spirifer  de  Russie,  on  voit  done  que  la  presence  des  deux  echaucrures 
est  la  consequence  des  deux  areas,  el  que  ce  qui  coustitue  Fanomalie,  e’est  le  developpement 
extraordinaire  de  1 area  ventrale,  qui,  dans  la  plupart  des  especes  du  meme  genre,  n’existe 
guere  qu’a  I’etat  rudimentaire.  Cette  anomalie  qui  n’en  serait  pas  une  cliez  les  Orthis,  esl 
comme  un  lien  entre  ce  genre  et  les  Spirifer,  et  a defaut  d’autres  preuves,  cette  affinite  seule 
suffirait  pour  faire  considerer  les  especes  du  groupe  des  bifores  comme  contemporaines  des 
Ortlus  et  comme  antericures  par  consequent  au  developpement  principal  des  Spirifer.  Cette 
deduction,  toute  paleontologique,  est  confirmee  par  des  observations  positives  du  domaine  de 
■a  geologie.  En  diet,  les  Spirifer  bifores  ne  se  rencontrent  que  dans  les  couches  les  plus 
aneiennes  et  les  plus  riches  en  Orthis  ,■  e’est-a-dire,  a Saint-Petersbourg , a Reval,  dans 
quelques  autres  localites  d’Esthonie,  dans  File  d’OEland,  dansle  golfe  de  Christiania , et  enfin, 
aux  Etats-Unis,  oil  ils  abondent,  el  ou  nous  croyons  qu’ils  occupent  une  position  analogue. 

Les  autres  caracteres  propres  aux  especes  et  aux  varieles  qui  composent  le  groupe  des 
Spirifer  bifores,  sont  d’ avoir  la  valve  ventrale  souvent  un  pen  plus  epaisse  que  la  valve  dorsale, 
disposition  precisement  inverse  de  celle  qu’affectent  les  Spirifer  des  systemes  plus  recents,  et 
d etre  ornes  de  plis  longitudinaux  simples,  eleves  et  tranchants.  Les  trois  especes  que  nous 
allons  decrire  sont  les  seuls  Spirifer  a plis  simples  que  l’on  connaisse  dans  le  systeme  silurien 
du  nord  de  la  Russie. 


5.  SPIRIFER  BIFORATUS. 

Tcrebratuliles  hi  fora  bus,  Sdilot  , 1820,  Petrefact.,  p.  265. 

AlrVVa  Uorsala?  Ilising.,  1837,  Lelli.  suec-,  p.  76,  pi.  21,  fig.  l/i 
Spirifer  biforalus,  Eichw.,  1840,  Silur.  syst.  in  Esthl.  p.  144. 

' ar-  A.  Spirifer  lynx,  Eichw. 

dentalus,  I'and. 
ehama,  Eichw. 


var.  B. 
Var.  C. 


| 3g  TERRAIN  PALEOZOIQUE. 

La  description  que  nous  donne  Schlotheim  du  S.  biforatus  est  si  courte,  qu  elle  pourrait 
egalement  convenir  aux  trois  varietes  que  nous  distingnons  dans  cette  espece,  mais  iM.  de 
Bueh  ayant  vu  dans  le  cabinet  de  Berlin  l’echantillon  autlientique  sur  lequel  l espece 
de  Schlotheim  a ete  etablie,  nous  a fait  connaitre  quelles  sont  les  differences  qm  la  distinguent 
de  ses  varietes  principals.  Ces  differences  consistent  uniquement  dans  la  piesence  de  cinq 
plis  au  sinus  et  dans  une  largeur  proportionnellement  plus  considerable.  Du  reste,  le  S.  bifo- 
ratus est  pourvu,  coinme  toutes  les  especes  du  meme  groupe,  de  deux  areas  et  de  deux  fentes 
Iriangulaires.  La  valve  ventrale  v est  egalement  plus  epaisse  que  la  valve  dorsale,  et  le  nombre 
des  plis  lateraux  y est  a peu  pres  le  meme  que  dans  le  5.  lynx,  variete  si  voisine  dans  laquelle 
on  compte  communement  huit  a neuf  plis  de  chaque  cdte  du  sinus. 

Le  nom  impose  a cette  espece  par  Schlotheim  ayant  le  double  merite  d’etre  plus  ancien  que 
celui  de  M.  Eichwald,  et  d’exprimer  l’un  des  caracteres  les  plus  remarquables  du  groupe 
entier,  nous  avons  cru  devoir  lui  donner  la  preference,  bien  que  la  variete  qu  il  designe  soit 
beaucoup  moins  repandue  que  celle  a laquelle  M.  Eichwald  a donne  le  nom  de  S.  ly nx.  En 
effet,  le  S.  biforatus,  proprement  dit,  parait  etre  rare;  nous  n’en  possedons,  ainsi  que 
M.  Eichwald,  qu’un  seul  echantillon  assez  mal  conserve.  Le  sien  provient  de  Reval,  et  le 
notre  des  environs  de  Saint-Pelersbourg.  Les  crochets,  coinme  dans  la  plupart  des  Spin  fir 
de  cette  derniere  localite,  sont  petit s,  serres,  et  laissent  a peine  apercevoir  la  double  area. 

Dimensions.  Longueur,  1 millimetres.  - Par  rapport  a la  longueur:  largeur,  1,50;  epa.s- 

seur,  0,76.  . , 

Rapports  et  differences.  V Airy  pa  dovsata,  que  nous  placons  dans  la  synonyune  de  cette 

espece,  a les  plis  plus  uombreux,  et  devrait  peut-etre  en  dtre  ilistinguee  a titre  de  var.ete. 
L’A.  canaliculala  Dalm.  nous  parait  aussi  devoir  etre  rangee  dans  le  meme  groupe. 

Gis.  et  toe.  Environs  de  Saint-Petersbourg  et  de  Reval.  L’A.  dorsata  provient  des  couches 
siluriennes  inferieures  de  Bodahamn,  dansl’ile  d’OEland,  et  de  Malmokalyen,  en  Scandinavie. 
Cette  espece  se  trouve  aussi  dans  l’Amerique  du  Nord,  ou  elle  parait  etre  plus  rare  que  ie 
A.  lynx,  dont  elle  atteint,  du  reste,  les  dimensions. 

Yar.  A.  — Spirifer  lynx,  pi.  Ill,  fig.  3,  a,  b;  fig.  4,  a,  b. 


'l'erebratula  lynx , Eicliw.,  1830,  Nat.  skiize  von  l'odol.,  p.  ‘102. 

Spirifer  — ton  Buell,  1837,  Ueber  Delthyris,  p.  hk. 

_ — Id.,  IW, M<in>.  de  la  Soc.  giol.  de  France,  vol.  iv,  p.  190. 

_ — Eicliw.,  1840,  Sit.  syst.  in  listhl,  p.  143. 

— Sheppardi,  de  Casteluau,  1843,  Terrains  siluriens  de  CAmirique  du  Nord , p.  42,  pi.  14,  fig- 15. 

Coquille  legerement  transverse,  globuleuse,  presque  aussi  epaisse  que  longue,  garme  de 
trois  plis  longitudinaux  dans  le  sinus,  de  quatre  sur  le  bourrelet  et  de  huit  a onze  sur 
chaquc  cote  du  lobe  median.  Ces  plis  sont  simples,  tres  saillants  et  anb  eux,  ceux  du  oui 
relet  sont  plus  larges  que  ceux  des  cotes ; examines  a la  loupe,  ffs  sont  couverts  les  uns  et 
les  autres  de  granulations  tres  fines,  analogues  a celles  de  certaines  lerebratules  : ces 
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granulations  se  voient  sur  les  individus  d’Amerique  comme  sur  ceux  de  Russie.  A Saint- 
Petersbourg,  cette  coquille  est  presque  toujours  petite,  et  ses  crochets  serres  cachent  en 
grande  partie  la  double  area  du  bord  cardinal  (fig-  4 , 6).  A Reval  et  a Paggart,  au  contraire, 
elle  acquiert  une  assez  grande  taille,  et  alors  ses  crochets  ecartes  laissent  voir  deux  areas  a 
bords  trancbants,  diversement  iuclinees,  ramies  a la  base  suivant  un  angle  aigu,  et  pereees 
toules  deux  d’un  trou  triangulaire.  La  valve  venlrale  est  plus  gibbeuse  que  la  valve  dorsale, 
son  natis  est  recourbe  et  revient  se  placer  perpendiculairement  au  dessus  du  bord  cardinal. 
Le  crochet  de  la  valve  opposee  est,  au  contraire,  assez  ecarte.  La  charniere  est  egale  a la 
plus  grande  largeur  de  la  coquille,  ou  quelquefois  un  peu  moindre ; ses  angles  sont  souvent 
arrondis.  Les  aretes  laterales  sub-paral leles  donnent  a l’ensemble  de  la  coquille  une  forme 
quadrangulaire.  Enlin,  les  valves  sont  fortement  dentelees  aux  bords  et  traversees  par  quel- 
ques  slries  concentriques  Ires  legeres. 

Dimensions.  Longueur,  12  a 21  millimetres. — Par  rapport  a la  longueur  : largeur  1,30; 
epaisseur,  0,80. 

Rapports  et  differences.  Cette  variete  ne  dillere  du  S.  biforatus  que  par  le  moindre  noinbre 
des  plis  du  sinus.  Mais  aulant  il  est  difficile  de  la  separer  dcs  diverses  varietes  que  nous 
decrivons  ici,  autant  elle  se  distingue  netlemment  de  tons  les  Spirifer  des  systemcs  plus  recents. 
La  presence  cl  une  area  developpee  sur  la  valve  venlrale,  la  plus  grande  epaisseur  de  celle-ci, 
comparee  a la  valve  dorsale,  et  la  saillie  presque  egale  des  crochets,  sont  des  caracteres  qui 
n apparliennent  qu’au  groupe  des  Spirifer  bifores,  dont  cette  espece  est  un  des  meilleurs 
representants. 

Gis.  et  loc.  Le  5.  lynx  se  trouve  assez  communement  sur  la  cote  de  la  Baltique,  pres  de 
Reval,  ou  il  atteint  le  maximum  de  sa  taille  (25  millimetres);  a Paggart,  sur  le  chemin 
de  Dorpat  a Saint-Petersbourg,  oil  nous  avons  recueilli  un  individu  de  taille  moyenne  (10  mil- 
limetres), et  enfin,  dans  les  couches  siluriennes  inferieures  des  environs  de  cette  eapitale,  ou 
il  reste  toujours  petit  (10  a 12  millimetres).  M.  Eichwald  dit  en  avoir  trouve  dans  le  diluvium 
des  environs  de  Grodno,  avec  deux  plis  dans  le  sinus , trois  sur  le  bourrelet  et  onze  sur  les 
cotes.  Le  S.  lynx  n’existe  pas  dans  I’Oural. 

Hors  de  la  Russie,  nous  le  connaissons  aux  environs  de  Christiania,  ou  regne  aussi  la  for- 
mation silurienne  inferieure.  Nous  ne  1’avons  jamais  vu,  au  contraire,  dans  les  collections  de 
1 ile  de  Gothland,  dont  le  sol  est  moins  ancien. 

Dans  l’Ameriqne  septentrionale,  il  abonde  en  un  grand  nombre  de  points.  M.  Troost  nous 
1 a envoye  du  Middle  Tennessee,  et  e’est  de  lui  que  nous  vient  recbantillon  que  nous  avons 
fait  representer  comme  terme  de  comparaison  (fig.  3,  a et  b).  Nous  l’avons  reeu  aussi  de 
M.  Forster,  geologue  de  l’etat  de  l’Oliio.  M.  Lesueur  le  possede  des  bords  du  lac  Erie, 
et  M.  de  Castelnau  l a rapporte  des  contre'es  qui  avoisinent  le  lac  Superieur  et  le  lac  Ontario. 
On  voit  done  que  cette  coquille  est  une  des  especes  les  plus  caracteristiques  des  couches 
siluriennes  de  l’Amerique  du  Nord.  Elle  y acquiert  une  tres  grande  taille,  et  atteint  jusqu’a 
35  millimetres  de  longueur.  Elle  est  quelquefois  un  peu  moins  gibbeuse  que  l’espece  de 
Russie. 

Explication  des  figures.  Pl.  Ill,  fig.  3,  a.  Individu  provenant  du  Tennessee,  vu  du  cote 
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de  la  valve  ventrale.  Le  crochet  de  la  valve  dorsale  est  ici  plus  saillant  qu  il  ne  1 est  dans  la 
plupart  des  autres  echantillons. 

Fig.  3,  b.  Le  meme  vu  du  cote  des  crochets,  pour  montrer  les  deux  areas  et  1 epaisseur  de 
la  valve  ventrale. 

Fig.  4,  a.  Individu  adulte  provenant  des  environs  de  Reval;  il  est  plus  renfle  que  celui 
d’Amerique. 

Fig.  4,  b.  Individu  adulte  des  environs  de  Saint-Petersbourg.  Les  extremites  du  bord  car- 
dinal ont  ete  usees  et  arrondies;  c’est  dans  cet  etat  que  se  presented  presque  tous  les  individus 
de  cette  contree. 

Var.  b.  Spirifer  dentatus,  pi.  Ill,  fig.  5,  a,  b,  c,  d,  e,  f. 


Porambonites  dentala,  Pander,  1830,  Beitr.  zurgeogn.  Russl.,  p.  96,  pi.  11,  fig.  It. 

— brevis, id.,  ibid.,  fig.  5. 

Cette  variete  et  celle  qui  suit  se  distinguent  de  la  precedente,  principalement  en  ce  qu  elles 
n’ont  que  six  plis  lateraux,  et  un  ou  deux  plis  dans  le  sinus,  et  nous  les  en  aurions  peut-etre 
separees  a titre  d’espece,  si  nous  avions  trouve  que  ce  nombre  fut  constant ; mais  nous  avons 
reconnu  par  l’exainen  d’un  grand  nombre  d’ echantillons  que  les  plis  lateraux  dans  le  S.  den- 
tatus varient  de  quatre  a sept,  etpresentent  un  passage  insensible  vers  le  S,  lynx,  dont  les 
plis  varient  de  sept  a douze.  Les  plis  medians  ne  sont  pas  plus  constants.  Nous  avons  vu  dans 
plusieurs  individus  du  S.  lynx  d’Amerique  l’un  des  trois  plis  du  sinus  qui  etait  presque 
avorte,  et  qui  ne  remontait  pas  jusqu’au  crochet.  M.  Eiclnvald  dit  aussi  que  le  S.  lynx  du  dilu- 
vium de  Grodno  n’a  que  deux  plis  dans  le  sinus,  bien  qu’il  en  ail  onze  sur  les  lobes  lateraux, 
et  reciproquement  dans  la  variete  qui  nous  occupe,  nous  avons  des  individus  qui  ont  trois 
et  meme  quatre  plis  au  sinus,  quoique  le  nombre  des  plis  lateraux  ne  soit  toujours  que  de 
six.  Il  parait  done  y avoir  pour  les  plis  du  sinus,  comme  pour  ceux  des  cotes,  un  veritable 
passage  entre  ces  divers  Spirifer;  cependant,  il  est  vrai  de  dire  que  la  plupart  des  individus 
qui  n’ont  que  deux  plis  au  sinus,  n’en  ont  que  six  sur  les  cotes,  et  constituent  une  variete 
assez  constante  qu’il  est  bon  de  distinguer  par  un  nom  particulier. 

Cette  variete,  que  M.  Pander  a nominee  Porambonites  dentata,  est  toujours  petite,  lege- 
rement  transverse  ou  sub-arrondie ; son  bord  cardinal,  rarement  termine  en  pointe,  comme 
dans  l’individu  represente  fig.  5,  f,  est  ordinairement  arrondi  a ses  extremites,  et  les  cotes, 
au  lieu  d’etre  droits  ou  convergents  de  la  charniere  vers  le  front,  ont  la  forme  d’un  segment 
de  cercle  (fig.  5,  a).  Le  S.  dentatus  a ordinairement,  ainsique  nous  1 avons  dit,  deux  plis  au 
sinus,  et  ces  plis  sont  plus  petits  que  ceux  qui  garnissent  les  cotes.  Ces  derniers  oflrent  les 
memes  granulations  que  nous  avons  deja  remarquees  sur  le  S.  lynx. 

Dimensions.  Longueur,  9 a 12  millimetres.  — Par  rapport  a la  longueur:  largeur,  1,40, 
epaisseur,  0,84. 

Gis.  et  loc.  Cette  variete  appartient  exclusivement  au  systeme  silurien  des  environs  de 
Saint-Petersbourg.  Elle  est  assez  commune  a Tzarko-Celo  et  a \ uuialasari. 


MORLUSQUES. 


139 


Appendice.  On  trouve  clans  l’ile  de  Gothland  un  Spirifer  que  M.  Angelin,  dans  son  Museum 
palaonlologicum  suecicum,  a nomine  Delthyris  profunda,  et  qui  a assez  de  ressemblance  avec 
le  S.  dentatus  ; mais  nous  n’en  avons  que  des  echantillons  imparfaits  qui  ne  permettent  pas  de 
comparaison  rigoureuse. 

Explication  des  figures.  Pl.  Ill,  fig.  5,  a.  Individu  adulte  pose  sur  la  valve  dorsale. 

Fig.  5,  b.  Le  meme  pose  sur  l’autre  valve. 

Fig.  5,  c.  Le  meme  pose  sur  les  crochets. 

Fig.  5,  d.  Le  ineine  pose  sur  le  front. 

Fig.  5,  e.  Le  meme  vn  de  profil. 

Fig.  5,  f.  Autre  individu  avec  le  hord  cardinal  prolonge. 

Var.  C.  — Spirifer  chama  , pl.  V,  fig.  1 , a,  b,  c. 

Porambonites  coslala.  Pander,  1830,  Beitr.  zurgeogn.  Russl.,  p.  96,  pl.  11,  fig.  3. 

Spirifer  chama,  Eichw.,  apud  vonBuch,  1837,  Veber  Beltliyris,  p.  34. 

— — Von  Buch,  1840,  Mini.  Soc.  g&ol.  de  France,  vol.  iv,  p.  180. 

— — Eichw.,  1840,  Sil.  syst.  in  EslhL,  p.  l/i5. 


Le  Spirifer  dentatus  nous  conduit  naturellement  au  S.  chama;  car  cette  variete  a,  comme 
la  precedente,  six  plis  sur  les  cotes;  mais  au  lieu  de  deux  plis  au  fond  du  sinus,  elle  n’en  a 
plus  qu’un  seul.  De  meme  que  le  S.  lynx,  elle  est  grande  a Reval  et  petite  a Saint-Peters- 
bourg.  C’est  particulierement  au  moyen  des  petits  individus  de  cette  derniere  localite  que 
s’etablit  le  passage  au  S.  dentatus.  Cette  petite  variete  n’excede  pas  en  longueur  9 a 1 0 milli- 
metres ; elle  est  peu  transverse,  tres  globuleuse,  et  sa  cliarniere  est  un  peu  moindre  que  la 
largeur  totale  de  la  coquille.  La  grande  variete  de  Reval,  dont  la  longueur  est  presque  double 
de  celle  de  Saint-Petersbourg,  a,  au  contraire,  sa  plus  grande  largeur  au  bord  cardinal  qui 
se  termine  en  pointes  assez  aigues  de  chaque  cote.  Le  sinus  est  profond  et  partage  par  un  pli 
assez  fin  qui  persiste  jusqu’au  crochet.  A ce  pli  correspond  sur  l’autre  valve  un  leger  sillon 
qui  divise  le  bourrelet  en  deux  parties,  et  qui  est  moins  profond  que  les  sillons  qui  separent 
les  plis  lateraux. 

Les  differences  notables  que  nous  venons  de  signaler  entre  les  formes  major  et  minor 
du  S.  chama,  pourraient  faire  clouler  de  leur  identite  specifique,  si  nous  n’avions  observe 
des  differences  tout-a-fait  correspondantes  dans  le  S.  lynx  de  Reval  et  de  Saint-Petersbourg. 
C’est  en  suivant  sur  un  grand  nombre  d’cchantillons  la  degradation  et  la  transformation  des 
caracteres,  que  l’on  peut  arriver  a decouvrir  les  limites  des  especes;  et  c’est  par  ce  procede 
que  nous  avons  ete  amenes  a reunir  sous  le  seul  nom  de  S.  biforatus,  tant  de  formes  en 
apparence  assez  dillerentes.  Le  S.  chama  est  sans  doute  la  variete  qui  s’eloigne  le  plus  du 
type,  puisque  les  quatre  ou  cinq  plis  du  sinus  sont  reduits  a un  seul;  mais  cependant  nous 
voyons  ces  plis  s’effacer  d’une  maniere  si  graduelle  et  avec  si  peu  d’alteration  dans  les  autres 
caracteres,  qu’il  nous  est  impossible  de  le  considerer  autrement  que  comme  la  limite  extreme 
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des  varietes  nombreuses  du  S.  biforalus.  La  premiere  description  du  S.  cliama  est  due  a M.  de 
Buch,  et  nous  sommes  convaincus  que  si  ce  savant  paleontologiste  avait  pu  etudier  toutes  les 
modifications  par  lesquelles  s’unissent  les  S.  cliama  et  lynx,  il  les  aurait  rapproches  au 
lieu  de  les  eloigner  dans  sa  methode. 

Nous  conservons  a cette  variete  le  nom  que  lui  a donne  M.  Eichwald;  nous  aurions  pre- 
fere,  com  me  plus  ancien,  celui  de  M.  Pander,  s’il  n’existait  deja  un  S.  costatus  dans  la  descrip- 
tion des  fossiles  du  Devonshire  par  M.  Sowerby  [Trans,  geol.  Soc.  Lond.,  2e  serie,  vol.  v, 

pi.  55,  fig.  5-7). 

Dimensions.  Echanlillon  de  Reval.  Longueur,  17  millimetres. — Par  rapport  a la  longueur  : 
largeur,  1,70;  epaisseur,  0,82  a 0,84. 

Echantillon  de  Saint-Petersbourg.  Longueur,  9 millimetres.  —Par  rapport  a la  longueur  : 
largeur,  1,18;  epaisseur,  1,06. 

Gis.  et  loc.  La  grande  variete  nous  a ete  envoyee  par  M.  le  professeur  Asmus,  de  Dorpat, 
comme  provenant  de  Reval;  la  petite  nous  vient  des  environs  de  Pavlosk,  pres  de  Saint- 
Petersbourg;  elle  v est  rare. 

Explication  des  figures.  Pl.  V,  fig.  1,  a.  Individu  de  Reval  vu  ducote  de  la  valve  ventrale. 
Fig.  1 , b.  Le  meine  vu  du  cote  de  la  valve  dorsale. 

Fig.  1,  c.  Le  meme  vu  du  cole  des  crochets. 


6.  SPIRIFER  RECTUS. 

PL.  VI , FIG.  16,  a,  b,  c,  d. 

Porambonites  recta,  Pander,  1830,  Beitr.  zur  geogn.  Russl.,  p.  97,  pl.  11.  fig.  7. 
Terebratula  brevirostris,  Eicliw.,  1840,  Sit.  syst.  in  Esthl.,  p.  137  (non  J.  Sow.). 

- — Von  Buch , 1840,  Beitr.  zur  geb.  Russl.,  p.  52. 


Le  S.  rectus  est  remarquable  par  la  petilesse  de  sa  double  area,  qui  n’a  guere  que  le  tiers 
de  la  largeur  tolale  de  la  coquille.  Cette  area  est  souvent  eachee  par  le  rapprochement  des 
bords  cardinaux,  cireonslance  que  nous  avons  vue  se  reproduire  frequemment  dans  les 
fossiles  des  environs  de  Saint-Petersbourg,  et  alors  il  est  veritablement  fort  difficile  de  savoir 
si  Ton  a sous  les  yeux  une  Terebratule  ou  un  Spirifer,  a moins  que  l’on  ne  puisse  apercevoir, 
pres  du  crochet  de  la  valve  dorsale,  ainsi  que  cela  arrive  quelquefois,  deux  bandes  noires  diver- 
gentes,  qui  ne  sont  autre  chose  que  les  cloisons  interieures  vues  a travers  le  test.  Les  aretes 
cardinales  sont  tres  longues,  el  s’avaneent  presque  jusqu’aux  deux  tiers  de  la  coquille,  oil  se 
trouve  la  plus  grande  largeur.  La  valve  ventrale  est  plus  gibbeuse  que  la  valve  dorsale.  Le 
sinus  est  souvent  assez  prononce;  le  bourrelet  Test  moins  et  se  detache  peu  des  cotes;  1 un 
et  l’ autre  sont  tres  variables. 

La  surface  est  ornee  de  plis  longitudinaux,  hauts,  carenes,  et  les  bords  fibres,  oil  ils  se 
terminent,  sont  fortement  denteles.  Le  nombre  de  ces  plis  varie  de  seize  a vingt-sept;  sur  notre 
grand  echantillon  on  en  compte  neuf  sur  le  bourrelet,  et  huit  a neuf  sur  les  cotes,  non  com- 


MOLLUSQUES.  141 

pi'is  quelques  petits,  presque  effaces  pres  des  angles  lateraux.  Us  sont  ornes,  comme  dans  le 
S.  lynx  de  granulations  que  l’on  ne  peut  decouvrir  qu’a  l’aide  d’un  fort  grossisseinent. 

Dimensions.  Longueur,  12  a 19  millimetres. — Par  rapport  a la  longueur  : largeur,  1,06; 
epaisseur,  0,68. 

Rapports  et  differences,  Cette  espece  et  la  suivante,  qui  n’en  est  peiit-etre  qu’une  variete, 
ont,  au  premier  abord,  la  physionomie  d’une  Terebratule;  aussi  MM.  de  Buch  et  Eichwald 
les  onl-ils  rangees  dans  ce  genre.  M.  Pander,  au  contraire,  qui  les  avait  etudiees  sur  le 
terrain  et  avec  de  nombreuses  collections,  parait  avoir  saisi  leurs  rapports  avec  les  autres 
petits  Spirifer  de  Saint-Petersbourg,  a la  suite  desquels  il  les  place  dans  son  genre  Porambo- 
nites,  genre  d’ailleurs  mal  circonscrit,  et  oil  sont  reunies  des  coquilles  Ires  disparates.  Toute 
comparaison  avec  les  Spirifer  connus  est  ici  superflue;  car  cette  espece  ne  peut  se  confondre 
avec  aucune  autre. 

Gis.  el  loc.  Le  S.  rectus  n’a  encore  ete  trouve  que  dans  les  environs  de  Saint-Petersbourg, 
et  notamment  a Pavlosk  et  a Yumalasari.  Nous  devons  a M.  Worth  le  bel  echantillon  repre- 
sente fig.  16,  a,  et  qui  ne  laisse  aucun  doute  possible  sur  le  genre  dans  lequel  nous  placons 
cette  espece. 

Explication  des  figures.  Pl.  VI,  fig.  16,  a.  Individu  tres  grand  vu  du  cote  de  la  valve 
dorsale. 

Fig.  16,  b.  Le  meme  vu  de  profil. 

Fig.  16,  c.  Le  meme  vu  du  cote  des  crochets  et  la  valve  ventrale  en  haut. 

Fig.  16,  d.  Un  individu  plus  petit  avec  des  plis  moins  saillants  et  les  crochets  contigus. 


7.  SPIRIFER  PANDERI. 
pl.  vi,  fig.  10,  a,  b,  c. 

1‘orambonites  striata,  Pand.,  1830,  Beilr.  zur  geogn.  Bussl.,  p.  97,  pl.  11,  fig.  8. 

Tere.br alula  brevirostris ? Eichw.,  18A0,  Sil.  syst.  in  Bslhl.,  p.  137  (non  id.  J.Sow.). 

Deux  caracteres  assez  importants  distinguent  cette  espece  de  la  precedente,  la  forme  du 
bord  cardinal  et  la  nature  des  plis  de  la  surface.  En  eflet,  ces  derniers,  moins  nombreux,  plus 
sieves  et  plus  Iranchants  que  dans  le  S.  rectus,  sont  accompagnes  de  petits  plis  subsidiaires 
•jui,  places  sur  les  bords  plutot  que  dans  le  fond  des  sillons,  n’atteignent  jamais  la  grosseur 
‘les  plis  principaux,  c’est-a-dire,  de  ceux  qui  remontent  jusqu’au  crochet,  et  dont  le  nombre 
n excede  pas  onze  ou  douze  en  tout.  Le  bord  cardinal,  tres  peu  developpe,  comme  dans  le 
S.  rectus,  est  termine  par  deux  petites  pointes  ou  oreillettes  que  M.  Eichwald  a indi- 
quees,  et  qui  sont  bien  conservees  sur  notre  echantillon.  Ilya,  comme  dans  l’espece  pre- 
eedente,  deux  areas,  mais  l’area  ventrale  est  peu  developpee.  La  valve  ventrale  est,  comme 
dans  tous  les  S.  bi fores,  forlement  bombee.  Le  sinus  peu  sensible  de  la  valve  dorsale  releve 
legerement  le  bord  de  l’autre  valve,  et  forme  une  petite  languette  irreguliere.  Le  bord 
des  valves  est  profondement  dentele. 
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Bapports  et  differences.  Ce  Spirifer , ainsi  que  le  precedent,  est  facile  a confondre  avec 
des  especes  du  genre  Terebratule,  lorsque  le  rapprochement  des  crochets  ne  permet  pas  de 
distinguer  la  petite  area  rectiligne  qui  existe  au  sommet  de  cliaque  valve.  C est  ce  que  nous 
parait  avoir  fait  M.  Eichwald.  Ne  pouvant  lui  conserver  le  noin  de  slriatus,  deja  employe 
depuis  long-temps  pour  un  Spirifer  du  svsteme  carbonifere,  nous  lui  donnons  le  nom  du 
zoologiste  distingue,  qui  le  premier  a fait  connaitre  au  monde  savant  les  tresors  enfouis  dans 
le  sol  des  environs  de  Saint-Petersbourg. 

Dimensions.  Longueur,  13  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,08; 
epaisseur,  0,92. 

Gis.  et  be.  Nous  ne  possedons  qu’un  seul  echantillon  de  cetle  espece;  il  nous  a ete  donne 
par  M.  Worth,  corame  provenant  des  environs  de  Pavlosk,  pres  de  Saint-Petersbourg. 

Explication  des  figures.  Pl.  VI,  fig.  10,  a.  Individu  de  grandeur  naturelle  vu  du  cote  de 
la  valve  ventrale. 

Fig.  10,  b.  Le  meme  vu  du  cote  des  crochets  et  la  valve  ventrale  en  dessus. 

Fig.  1 0,  c.  Le  meme  vu  du  cote  du  front. 


II.  SPIRIFER  LISSES. 


8.  SPIRIFER  PACHYRINCHUS.  — (Nov.  sp.) 
pl.  in,  fig.  6,  a,  b,  c,  d,  e,  f. 

Coquille  tres  inequivalve,  allongee  et  elliptique  quand  elle  est  adulte,  large  au  contraire 
dans  le  jeune  age.  Valve  dorsale  bornbee,  deux  fois  plus  epaisse  que  la  valve  ventrale,  renflee 
principalcment  pres  du  col  ou  vers  le  bee.  Area  a peu  pres  egale  a la  moitie  de  la  largeur 
totale  de  la  coquille  et  limilee  par  une  arete  Ires  obtuse.  Fenle  triangulaire  mediane,  petite  et 
en  partie  ferrnee  sous  la  pointe  du  crochet.  La  valve  ventrale,  beaucoup  moins  longue  que  la 
valve  dorsale,  est  pourvue  d’une  petite  area  d’ environ  1 millimetre  de  hauteur. 

La  coquille  a sa  plus  grande  largeur  a la  charniere,  quand  elle  est  jeune,  et  au  milieu,  quand 
elle  est  adulte.  La  commissure  des  valves  est  une  arete  tranchante  qui , dans  le  jeune  age, 
est  egale  a un  angle  droit,  et  qui  plus  tard  devient  obtuse  en  raison  du  gonllement  toujours 
croissant  de  la  valve  dorsale.  Cette  derniere  n’a  pas  de  veritable  sinus,  en  ce  sens  quelle 
n’offre  aucune  depression  mediane;  seulement  dims  les  vieux  individus  la  valve  ventrale  est 
relevee  pres  du  front,  de  la  meme  maniere  que  le  serait  un  corps  mou  sur  le  bord  duquel  on 
aurait  appuye  le  doigt.  Cette  inflexion  de  la  ligne  fronLale  ne  s’ observe  pas  dans  les  jeunes 
individus  qui  out  leurs  bords  exactement  dans  le  meme  plan.  La  surface  est  ornee  dans  le  jeune 
age  de  stries  longitudinales  fdiformes,  eloignees  les  unes  des  autres  d une  distance  egale  a 
cinq  ou  six  fois  leur  grosseur.  Soit  que  dans  la  vieillesse  ces  stries  s effacent,  soit  que  nos 
echantillons  aient  perdu  leur  epiderme,  les  individus  adultes  que  nous  possedons  soul  lisses. 
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Dimensions.  Longueur,  20  a 29  millimetres.  • — Par  rapport  a la  longueur:  largeur,  0,84 
a 1,00;  epaisseur,  0,63;  longueur  de  la  valve  ventrale,  0,75. 

Rapports  et  differences.  Malgre  la  difficult^  de  bien  distinguer  specifiquement  les  Spirifer 
lisses,  nous  croyons  que  le  S.  pachy  vine  litis  est  une  espece  que  l’on  reconnaitra  toujours  a la 
forme  particuliere  de  sa  valve  ventrale,  a la  forte  courbure  de  son  crochet  et  au  mode  d’in' 
flexion  du  bord  frontal.  Nous  dirons  tout  a l’lieure  en  quoi  il  diflere  du  S.  labellum,  autre 
espece  lisse  de  I’Oural.  Quant  aux  especes  d’Europe,  on  ne  pourrait  lui  comparer  que  le 
5.  lincatus  ou  le  S.  glaber.  Le  premier  se  disLingue  par  ses  slries  concentriques,  par  sa  plus 
grande  largeur  situee  vers  le  milieu  de  la  coquille,  et  enfin  par  l’absence  de  sinus  a l’etat 
adulte.  Le  S.  glaber,  malgre  son  polymorphisms,  a toujours  un  sinus  plus  prononce  que  le 
S.  pachyrinchus ; il  est  plus  transverse;  sa  plus  graude  largeur,  meme  a l’etat  jeune,  n’est  pas 
ou  bord  cardinal,  mais  vers  le  milieu  de  la  coquille,  et  enfm,  sa  surface  est  lisse. 

Gis.  et  loc.  Nous  avons  trouve  cette  espece  sur  deux  points  de  l’Oural,  peu  eloignes  l’un 
del’autre:  1°  sur  la  petite  riviere  Serebrianka,  affluent  de  la  Tchusowaia,  ou  elle  caracterise 
les  premieres  couches  calcaires  qui  succedent  au  sysleme  quarzo-schisteux,  et  se  trouve  asso- 
ciee  aux  T.  reticularis  et  concentrica,  Leptcena  Ouralensis,  Strigocephalus  Bartini,  Favosites  Go- 
thlandica  et  polymorpha ; 2°  sur  la  Tchusowaia,  entre  Kopschick  et  Tcbismas,  a peu  pres  a 
treize  verstes  au  dessus  de  ce  dernier  village,  dans  des  scliistes  calcaires,  avec  Lithodendron 
cespitosum,  Stromatopora  concentrica,  Favosites  polymorpha  et  Spirifer  Murchisonianus.  La 
seconde  de  ces  localites  appartient  incontestablement  au  systeme  devonien.  La  premiere,  d’apres 
nos  coupes,  doit  £tre  rapportee  a une  epoque  plus  ancienne,  et  parait  se  trouver  sur  la  limite 
des  systemes  silurien  et  devonien. 

Explication  des  figures.  Pi.  Ill,  fig.  6,  a.  Individu  adulte  pose  sur  la  valve  dorsale. 

Fig.  6,  b.  Le  meme  vu  du  cote  du  front. 

Fig.  6,  c.  Le  meme  vu  du  cole  des  crochets. 

Fig.  6,  d.  Le  meme  vu  de  profil. 

Fig.  6,  e.  Individu  jeune  ou  les  slries  sont  visibles. 

Fig.  6,  /'.  Le  meme  vu  du  cote  du  front  et  la  valve  ventrale  en  dessus. 

9.  SPIRIFER  LABELLUM.  — (Nov.  sp.) 

PL.  Ill,  FIG.  7,  a,  b,  c,  d. 

Coquille  lisse,  plus  longue  que  large,  appartenant  au  groupe  des  Spirifer  rostrali  de 
M.  de  Buch.  Ses  contours  se  rapprochent  de  ceux  d’un  pentagone  irregulier  a angles  arrondis, 
dont  le  cote  le  plus  court  est  occupe  par  le  front,  et  les  cotes  les  plus  longs  par  les  aretes  car- 
dinales.  La  valve  dorsale  est  sensiblement  plus  bombee  que  la  valve  ventrale.  Le  crochet,  lege- 
rement  recourbe,  pointu  et  degage,  depasse  la  ligne  cardinale  d’environ  un  sixieme  de  la 
longueur  tolalede  la  coquille.  L’area,  haute  et  etroite,  n’egale  pas  la  moilie  du  plus  grand 
diametre  transversal ; elle  esL  limitee  par  deux  aretes,  a peine  sensibles,  qui  descendent  du 
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crochet  sur  le  bord  cardinal.  L’ouverture  triangulaire,  a demi-fermee  vers  la  pointe,  esl 
bordee  de  cbaque  cote  par  une  lamelle  interne.  Le  sinus  est  peu  sensible  et  ne  se  voit,  comme 
dans  le  S.  pachyrinchus,  que  tout-a-fail  au  bord.  La  valve  ventrale,  de  forme  obronde,  est  a 
peu  pres  aussi  large  que  longue;  elle  est  legerement  recourbee  au  crochet,  etn’a  pas  d’area. 
La  surface  des  valves  nous  a paru  entierement  lisse.  Les  traces  des  spires  interieuies  sont 
visibles  dans  un  de  nos  echantillons. 

Var.  A.  — Nous  avons  fait  representer,  fig.  8,  d,  une  variete  plus  large  quel  espece  type,  et 
ou,  par  consequent.  Tangle  cardinal  est  plus  obtus.  Coinme  elle  possede,  du  reste,  tous  les 
autres  caracteres  du  S.  labellum,  aveclequel  elle  a ete  trouvee,  elle  ne  pent  etre  consideree 
que  comme  un  exemple  de  ees  variations  dans  les  rapports  de  longueur  et  de  largeur,  si  fre- 
quentes  dans  les  Spirifer  et  les  Terebratules. 

Dimensions.  Longueur,  13  a 19  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,90 
a 0,95;  epaisseur;  0,55  a 0,58.  Angle  cardinal,  80°. 

Rapports  ct  differences.  Cette  espece  differe  de  la  precedente  par  son  contour  general,  pai 
Tallongement  du  crochet  et  sa  moindre  courbure,  par  la  forme  arrondie  de  la  valve  \enlrale, 
et  par  d’autres  petites  differences  signalees  dans  la  description.  Elle  a,  sans  doute,  beaucoup 
d’analogie  avec  cerlaines  varietes  allongees  du  S.  glaber;  mais  ce  dernier  est  plus  arrondi, 
plus  globuleux,  et  presente  un  sinus  distinct.  Enfin,  on  peut  encore  la  comparer  a une  va- 
riete  du  S.  restrains,  figuree  par  M.  Zieten,  pi.  38,  fig.  3,  Purification*  du  W ar  Umber g. 
Celui-ci  s’eu  distingue,  toutefois,  par  un  sinus  prolonge  depuis  le  front  jusqu’au  bord  cardinal. 

Gis.  et  loc.  Cette  coquille  a ete  trouvee  par  Tun  de  nous  a Krjutoberochka,  a six  verstes 
lies  eaux  minerales  de  Serginsk,  sur  le  cbeinin  d’Artinsk,  dans  des  calcaires  que  nous  croyons 
appartenir  au  sysleme  devonien.  Elle  y est  associee  a la  T.V ersilofi  et  au  Favosites  Gothlandica. 

Explication  des  figures.  Pl.  Ill,  fig.  7,  a.  Individu  adulte  vu  de  face. 

Fig.  7,  b.  Le  meme  vu  du  cote  du  front. 

Fig.  7,  c.  Le  meme  vu  du  cote  du  crochet. 

Fig.  7,  d.  Variete  large  de  la  meme  espece. 


10.  SPIRIFER  GLABER. 
PL.  VI,  FIG.  5,  «,  b. 


Anomites  glaber,  Mart.,  1809,  Petr,  derb.,  pl.  A8,  fig.  9 et  10. 

Terebratulites  Icevigatus  ? Schlot.,  1820,  Petref.,  p.  257 ; id.,  Nachtr.  zur  petref.,  p.  67,  pl.  18,  fig.  1. 

_ rostratus?  id.,  ibid.,  p.  260,  et  id.,  ibid.,  p.  68,  pl.  16,  fig.  k,  a,  b,  c. 

Spirifer  glaber.  Sow.,  1821,  Min.  conch.,  vol~lil,  p.  123,  pl.  269,  fig.  1 et  2. 

— obtusus,  id.,  ibid.,  p.  12/*,  pl.  269,  fig.  3 et  h. 

— obtains,  id.,  ibid.,  p.  123,  pl.  268.  , 

Trigonotreta  oblata?  Bronn,  1835,  Lelh.  geogn.,  vol.  i,  p.  81,  pl.  2,  fig.  16,  a,  b. 

Prodtictus  obtusus,  Deshay es,  1836,  2'  id.  de  Lamarck , vol.  vii,  p-  380. 
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Spirifera  glabra,  Phil).,  1836,  Geol,  of  Yorks.,  vol.  n,  p.  219,  pi.  10,  fig.  10,  11  et  12. 

— linguifera?  id.,  ibid.,  fig.  4. 

— symmetrica,  id.,  ibid.,  fig.  13. 

— mesoloba,  id.  ibid.,  fig.  l/i. 

Delthyris  laevigata,  Pusch,  1837,  Rolen’s  palaontok,  p.  28. 

Spirifer  Icevigatus,  von  Bucb,  1840,  Mtlm.  de  la  Soc.  gdol.  de  France,  vol.  iv,  p.  198,  pi.  10,  fig.  25. 

Spirifera  oblala,  Phill.,  1841,  Palceoz.  foss.,  p.  68,  pi.  27,  fig.  117,  et  pi.  28,  fig.  117. 

— protensa,  id.,  ibid.,  p.  69,  pi.  28,  fig.  118. 

— plebeia,  id.,  ibid.,  p.  70,  pi.  28,  fig.  121  (non  Air.  id.,  Sow.). 

Spirifer  glaber,  d’Arcli.  el  de  Vern.,  1842,  Trans.  Soc.  geol.  Lond.,  2e  si'rie,  vol.  vi,  p.  370  et  394. 

— — De  Kon.,  1842,  Descr.  desfoss.  de  liclg.,  p.  267,  pi.  18,  fig.  9. 

— Icevigatus,  A.  Ramer,  1843,  Versiein.  des  Harz,  geb.,  p.  15. 

— — C.  Romer,  1844,  Rhein  Ueber  gangsgeb,  p.  71. 

Cette  espece  si  repandue  est  une  des  plus  variables  de  tout  le  genre.  Les  caracteres  com- 
muns  a toutes  ses  varietes  sont  d’avoir  une  area  courte,  elevee,  triangulaire  et  peu  distinc- 
tement  limitee  sur  les  coles  par  des  aretes  obtuses,  une  fente  deltoide  large,  toujours  ouverte, 
un  crochet  tres  recourbe,  les  aretes  laterales  en  forme  d’arcs  de  cercle  reguliers,  et  enlin, 
la  surface  lisse  et  degarnie  de  plis  ou  de  stries.  Le  sinus,  ordinairement  prononce,  est  ires 
variable  et  s’effacc  peu  a peu  sans  jamais  disparaitre  entierement.  Tantot  U est  profond,  et  le 
bourrelet  qui  lui  correspond,  saillant  et  dctache  des  cotes  de  la  coquille,  se  termine  en  forme 
de  langue ; tantot,  au  conlraire,  il  est  large,  evase,  et  alors  la  valve  opposee,  regulierement 
bombee,  laisse  a peine  dislinguer  la  trace  d’un  bourrelet  median.  Rien  ne  change  plus 
encore  dans  cetle  espece  que  la  longueur  et  la  Iargeur ; mais  il  ne  parait  pas  y avoir  de 
correlation  entre  ces  variations  et  celles  qu’olfre  la  forme  du  sinus.  L’ angle  cardinal  variant 
avec  la  forme  generale,  oscille  entre  80  et  120°. 

Dimensions.  Les  mesures  relatives  ont  ici  trop  peu  de  fixile  pour  entrer  comme  element 
dans  la  determination  de  celte  espece,  et  pour  ce  qui  est  de  la  taille  absolue,  elle  varie  aulant 
que  la  forme  generale.  Nous  avons  des  echanlillons  de  70  millimetres  de  longueur,  et  d’autres 
qui  ne  depassent  pas  15  a 20  millimetres,  quoique  paraissant  etre  arrives  au  terme  de 
leur  accroissement. 

Rapports  et  differences.  Dans  une  classe  d’animaux,  dont.  la  forme  generale  est  peu  constante 
et  change  suivant  les  lieuxetles  individus,  comme  dans  celle  des  brachiopodes,  on  concoit  que 
la  distinction  des  especes  et  celle  de  leurs  limites  respectives  soient  une  chose  difficile  a eta- 
blir;  mais  cela  est  d’autant  plusvrai,  qu’il  s’agit  d’especes  dont  la  surface  est  lisse  et  depourvue 
d’ornements.  Le  S.  glaber  nous  en  oflre  un  cxemple  frappant.  Chaque  variele  de  forme  a ete 
nominee  el  decritc  comme  une  espece  distinete.  Puis,  <piand  on  a rapproche  toutes  ces  especes, 
on  a vu  qu’elles  passaient  les  lines  aux  autres  d’une  maniere  si  insensible,  qu’il  etait  impos- 
sible souvent  de  tracer  entre  elles  aucune  ligne  de  demarcation.  On  les  a alors  toutes  reunies, 
et  peut-etre  n’est-on  pas  arrive  encore  beaucoup  plus  pres  de  la  verite;  car  il  y a tout  lieu 
de  croire  que  ces  coquilles  si  diverses,  trouvees  a travers  une  grande  epaisseur  de  couches 
et  dans  des  pays  souvent  fort  eloignes,  constituent  des  especes  differentes.  Mais  c’esl  la  une  de 
ees  verites  qu’il  est  plus  facile  de  sentir  que  de  demontrer;  car  sans  les  caracteres  internes  et 
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en  1’absence  de  toute  ornementation  exterieure,  nous  manqnons  de  moyens  efficaces  pour 
distinguer  les  especes  les  uncs  des  autres. 

Dans  cette  circonstance  nous  avons  era  devoir  suivre  l’exemple  de  M.  de  Koninck  et  adop- 
ter, en  la  restreignant  toutefois,  la  synonymie  qu’il  a proposee.  Comme  lux,  nous  ecartons  de 
cette  synonymie  les  S.  ellipticus,  stjuamosus , Boissyi  et  globular is  que  MM.  de  Bucli  et  Romer  y 
ont  fait  entrer.  Le  premier  nous  parait  etre,  non  pas  une  variete  du  S.  Uneatus,  comme  le 
croit  M.  de  Koninck,  mais  une  espece  qui  s’en  distingue  par  son  profond  sinus.  Les  trots 
autres  sont  de  veritables  Terebratules,  de  meme  que  V Atrypa plcbeia  Sow.  (non  Phill.),  dont 
les  crochets  sont  contigus.  Nous  eliminons  encore  de  la  synonymie  le  S.  decora  Ph.lL,  et 
1 •Atrypa  unguiculus  Sow.,  que  M.  de  Koninck  a reunis  au  S.  glaber,  et  nous  ny  admettons 
qu’avec  doute  le  Trigonotreta  oblala  Bronn. 

Gis.  et  loc.  On  trouve  en  Russie  plusieurs  varietes  remarquables  de  cette  espece;  la  variete 
allono-ee  se  rencontre  dans  les  montagnes  de  Sterlitamak,  ou  elle  est  associee  au  S.  lineal  us, 
et  sur  les  bords  de  la  riviere  Isset,  a l’E.  d’Ekaterinebourg,  au  lieu  nomine  les  Portes  de 
Pierre  pres  de  l’usine  de  Kamensk.  La  variete  transverse,  pi.  VI,  fig.  5,  nous  a ete  donnee  par 
M.  Barbot,  qui  l’a  reciieillie  a Cosatchi-Datchi,  a l’E.  de  Miask,  sur  le  reyers  oriental  de 
round.  Nous  l’avons  trouvee  aussi  sur  le  versant  occidental  de  cette  cliaine,  pres  d An- 
dreiouski,  auN.  E.  de  Nikitinsk,  sur  la  route  de  Preobajensk  (sud  de  l’Oural'j;  enfin  une 
variete  intermediate  et  plus  grande,  presque  ulentique  avee  le  8 symmetneus  Phill.  a etat 
ieune,  existe  encore  dans  les  calcaires  de  Cosatchi-Datchi  (Oural),  a Karakouba  (Donelz)  et 
a Serpoukliof.  C’estM.  le  colonel  Helmersen  qui  l’a  decouverte  dans  cette  dermere  locahte. 
Cette  variete  a un  sinus  largement  evase  et  lermine  par  une  languette  tres  prononcee.  La 
surface,  quoique  lisse,  presente  quelques  traces  de  plis  olisoletes  et  sans  relief,  comme  on 
en  voit  dans  certains  individus  du  S.  glaber.  Nous  ne  connaissons  cette  espece  en  Russie  que 
dans  le  calcaire  carbonifere,  et  particulierement  dans  l’etage  moyen. 

Dans  le  reste  de  l’Europe,  e’est  aussi  dans  ce  svsleme  qu’clle  a pns  son  plus  grand  eve  op- 
pement;  mais  elle  descend  quelquefois  cependant  jusque  dans  les  couches  devoniennes,  s. 
Von  v rapporte,  comme  nous  avons  era  devoir  le  faire,  les  deux  varietes  decrites  par 
M Phillips  sous  le  nom  de  S.  protensa  et  plcbeia,  ainsi  qu’un  tres  petit  S/nrifer  qui  est  lort 
abondant  dans  les  couches  de  Pafirath  (1).  Il  serait  trap  long  d’enumerer  toutes  les  localites  ou 
elle  a ete  rencoutree;  elle  existe  presque  partout  oil  il  y a du  calcaire  carbonifere,  en 
traverse  les  differents  etages,  et  nous  la  connaissons  jusque  dans  ces  couches  tout-a-fait  infe- 
rieures  du  systeme,  qui  sont  en  contact  avee  des  depots  de  combustible,  comme  a Marquise, 
pres  de  Boulogne,  a Sable  (Sarlhe)  ou  dans  le  nord  de  l’Angleterre. 

M.  A.  Romer  cite  ce  Spirifer  a Grand  (Harz),  dans  le  systeme  devomen,  et  M.  Pusch  a Do- 
browa,  pres  de  Kielce,  dans  des  couches  a peu  pres  de  meme  age.  Si  cette  espece  descend  a 
travers  un  grand  nombre  de  couches,  il  est  a presumer,  selon  la  loi  que  nous  avons  etablie 
ailleurs  (Trans,  geol.  Loud.,  * ser.,  vol.  VI,  p.  335),  quelle  sera  reconnue  aussi  a travers 


(t)  Le  Spirifer  de  l’Eifel,  coinmunement  appcl6  S.  Iwvigalus,  parait,  ainsi  que  le  dit  M.  Romer,  devoir,  k rai- 
son de  ses  stries  concentriques,  former  une  espfcce  distincte. 
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des  contrees  geographies  tres  diverses;  et,  en  effet,  die  a ete  decouverte  dans  1’Amerique 
du  Nord  (etat  de  1 Ohio),  et  jusque  dans  la  terre  de  van  Diemen. 

Explication  des  figures.  Pl.  VI,  fig.  5,  a.  Variete  transverse  de  Cosatchi-Datchi,  vue 
de  face. 

Fig.  5,  b.  La  meme  vue  de  profil. 


11.  SPIRIFER  LINEATUS. 

PL.  VI,  FIG.  6,  a,  b. 


Anomiles  lineatus , Martin,  1809,  Petr,  derb.,  p.  12,  pl.  36,  fig.  3. 

Terebratula  hneata,  Sow.,  1823,  Min.  conch.,  vol.  iv,  p.  39,  pl.  335,  fig.  1 et  2 (non  Spir.  lineatus,  id. 
ibid.,  pl.  493,  fig.  1 et  2). 

— imbricata?  id.,  ibid.,  p.  40,  pl.  335,  fig.  3 et  4. 

Spir  if er  Martini,  Fleming,  1828,  British  anim.,  p.  376. 

Spirifera  Hneata,  Phill.,  1836,  Geol.  of  Yorks.,  vol.  n,  p.  219,  pl.  10,  fig  17 
Dellhyris  - Pusch.,  1837,  Paten's palmnt.,  p.  48. 

Spirifer  lineatus,  von  Buch,  1837,  Uebcr  Dcllliyris,  p.  51. 

FI.,  1840,  Mim.  de  la  Soc.  giol.  de  France,  vol.  iv,  p.  199,  pl.  10,  fig.  26. 

Spirifer  lineatus,  de  Iioninck,  1842,  Desc.  desfoss.  de  Belg.,  p.  270,  pl..  6,  fig.  5;  p|.  17,  fig.  g. 

— r os  trains,  Kutorga,  1842,  Vcrhanal.  der  min.  Gcs.  St.-Pitersb.,  p.  25,  pl.  5,  fig.  10  (non  Schlot.). 

Cette  coquille  est  ordmairementglobuleuse  et  arrondie,  quelquefois  transverse  et  elliptique- 
en  Russie,  aucontraire,  elle  est  legerement  ohlongue  et  nous  aurions  pu  hesiter  a la  recon- 
naitre,  si  nous  n’avions  observe  en  Belgique  des  passages  entre  les  formes  allongees  et  trans- 
verses.  Elle  possede,  d’ailleurs,  les  deux  principal  caracteres  du  S.  lineatus;  ainsi  : hie 
sinus  est  a peine  indique  par  un  leger  sillon  sur  le  milieu  de  la  valve  dorsale,  et  les  Lords  de 
la  coquille  sont  presque  coinpris  dans  un  metne  plan;  2“  la  surface  est  ornee  de  stries  trans- 
verses,  fines,  serrees,  un  peu  plus-  superficielles  que  dans  le  S.  lineatus  de  nos  pays,  et 
comparables  aux  stries  qui  reslent  a la  superficie  des  T.  Boissyi  et  planosulcata,  quand  elles 
sont  depouillees  de  leur  singulicr  epiderme  piliformc.  La  ressemblance  entre  cette  derniere 
espece,  et  notrc  lineatus  de  Russie,  serait  reellement  assez  grande,  si  Ton  ne  faisait  atten- 
tion que  1 une  a rouverture  ronde  et  les  crochets  serres,  tandis  que  dans  1’autre  I’ouverture  est 
triangulaire  et  les  crochets  sont  ecartes. 

Rapports  el  differences.  U.  de  Koninck  reunit  a cette  espece  les  S.  imbricatus  et  ellipticus 
de  MM.  Sowerby  et  Phillips;  bien  que  nous  recommissions  avec  lui  beaucoup  d’analogie  entre 
ces  especes,  cependant  nous  hesitons  encore  a les  considerer  comme  completement  identiques 
Le  A.  imbricatus  a les  stries  ou  anneaux  d’accroissement  moins  nombreux,  plus  eleves  plus 
imbriques  et  plus  grossierement  franges  vers  les  nords.  Le  S.  ellipticus  est  toujours  pourvu’  d’un 
sums  assez  profond.  Ces  deux  especes  sont,  en  outre,  plus  grandesque  le  S.  lineatus,  cruin’a 
guere  plus  de  20  a 25  millimetres.  M.  Kutorga,  a qui  le  major  Vangenheim  von  Qualen  a 
envoye  des  ecbantiUons  de  cette  coquille  provenant  de  la  meme  localile  que  celui  que  nous 
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figurons  ici,  en  fait  une  espece  nouvelle,  et  lui  donne  en  meme  temps  un  nom  connu  depths 
long-temps  dans  la  science. 

Gis.  et  loc.  Nous  n’avons  trouve  leS.  lineatus  en  Russie  quedans  les  calcaires  carboniferes 
des  montagnes  des  environs  de  Sterlitamak,  et  dans  ceux  de  Saranink  sur  1 Ufa.  Elle  cxiste 
aussi,  selon  M.  Puscb,  dans  les  calcaires  plus  anciens  de  la  Podolie ; mais  son  analogue  le 
S.  imbricatus,  parail  y etre  plus  coinmun. 

Dans  le  reste  de  l’Europe,  elle  est,  par  son  abondance,  caracteristique  du  systeme  carbom- 
fere.  Nous  la  conuaissons  a Ratingen,  a Vise,  a Lives,  a Chockier,  a Regny,  au  S.  O.  de  L>on, 
et  dans  un  assez  grand  nombre  de  localites  en  Angleterre  et  en  Irlande.  Elle  n’est  citee  dans 
le  systeme  devonien  que  dans  I’Eifel  par  M.  de  Koninck,  et  a Petberwin  par  M.  Phdbps; 
mais  cette  derniere  coquille  parait  plutot  appartenir  aux  Terebratules  qu’aux  Spinfer,  ce  qui 
fait  que  nous  ne  l’avons  pas  adinise  dans  notre  synouymie. 

Explication  des  figures.  Pl.  IX,  fig.  6,  a . Individu  provenant  de  Sterlitamak  vu  du  cote  de 
la  valve  dorsale.  Les  stries  transverses  ne  sont  pas  assez  marquees  dans  le  dessin. 

Fig.  6,  b.  Le  meme  vu  de  profit. 


, 12.  SPIRIFER  GRANOSUS.  — [Nov.  sp .) 

pl.  v,  fig.  3,  a,  b. 

Jolie  petite  coquille,  demi-circulaire,  arrondie  vers  les  angles  lateraux,  a bord  cardinal 
droit.  Valve  ventrale  legerement  couvexe,  formant  une  voute  reguliere  et  deprimee,  sans 
bourrelet  median.  Surface  granuleuse  comme  celle  du  S.  verrucosus , mais  remarquable  par 
l’existence  de  lignes  de  couleur  foncee,  cachees  dans  1’epaisseur  du  lest,  et  non  saillautes 
en  dehors.  Ces  lignes  colorees,  rayonnant  du  crochet  vers  les  bords,  sont  au  nombre  de  sept 
sur  chacun  des  cotes.  On  n’en  remarquc  pas  sur  le  milieu. 

Dimensions.  Longueur,  14  millimetres.  — Par  rapport  a la  longueur:  largeur,  0.1b, 

epaisseur  de  la  valve  ventrale,  environ  3 millimetres. 

Rapports  et  differences.  Bien  que  nous  n’ayons  de  cette  coquille  qu’une  valve  ventrale, 
nous  n’hesilons  pas  a la  considerer  comme  appartenant  a une  nouvelle  espece;  car  nous  ne 
connaissons,  chez  aucune  autre,  rien  de  semblable  aux  rayons  colores  qui  la  distinguent. 
L’espace  triangulaire  que  limitent  ces  rayons  et  qui  represente  le  bourrelet  des  Spirifer, 
ne  nous  laisse  pas  d’incertitude  sur  le  genre  auquel  nous  rapportons  cette  coquille. 

Gis.  et  loc.  Calcaires  devoniens  de  Tchudovo,  a 1 1 5 verstes  au  sud  de  Saint-Petersbourg. 

Explication  des  figures.  Pl.  V,  fig.  3,  a.  Valve  ventrale. 

Fig.  3,  b.  Partie  du  test  vu  a la  loupe. 
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13.  SPIRIFER  INSULARIS. 
PL.  VIII,  fig.  7,  a,  b,  c. 


Terebratula  insularis,  Eichw.,  18/i2,  Urwelt  Russl.,  heft  ii,  p.  49,  pi.  2,  fig.  6,  a,  b,  c. 

Coquille  ronde  et  globuleuse.  La  valve  ventrale  est  environ  trois  fois  plus  epaisse  qne  la 
valve  dorsale;  elle  est  aussi  plus  renflee  au  natis,  dont  la  pointe  est  fortement  recourbee, 
et  dont  le  col  se  projette  au  dcla  de  la  charniere.  Le  bourrelet,  assez  prononce,  se  perd  vers 
le  milieu  de  la  coquille  dans  les  individus  de  Norvege  il  se  prolonge  jusqu’au  natis. 

La  valve  dorsale,  renflee  seuleinent  au  crochet,  s’enfonce  vers  le  tiers  de  sa  longueur  en 
un  profond  sinus,  dont  l’extremite  entre  dans  une  large  echanerure  de  l’autre  valve,  et  forme 
une  languelte  qui  devient  presque  perpendiculaire  a l’axe  longitudinal  de  la  coquille.  Le 
crochet  est  petit,  a peine  recourbe ; 1 area  plane,  a bords  anguleux,  est  inclinee  par  rapport 
a l’axe  de  la  coquille,  ainsi  que  cela  a lieu  dans  la  valve  dorsale  des  Spirifer.  Le  bord  cardinal 
est  droit  et  un  pen  moindre  que  le  diametre  transverse  de  la  coquille.  Les  angles  lateraux  sont 
arrondis.  Les  deux  valves  sont  lisses  a la  surface 

Dimensions.  Longueur  de  la  valve  ventrale,  21  millimetres;  longueur  de  la  valve  dorsale,  17. 
— Par  rapport  a la  longueur  : largeur,  1,14;  epaisseur,  0,71 ; largeur  du  sinus  compare  a la 
largeur  de  la  coquille,  0,65. 

Rapports  et  differences.  La  forme  anormale  de  cette  espece  nous  1’avait  fait  prendre  d’abord 
pour  une  de  ces  Terebratules  rares  qui  ont,  comme  la  T.  nucleata  Schlot.,  un  sinus  profond 
sur  la  valve  ventrale ; mais  en  la  degageant  de  sa  gangue,  nous  avons  dccouvert  sur  cette 
valve  une  grande  area  inclinee  sur  I’axe  de  la  coquille.  Or,  la  valve  pourvue  d’une  telle 
area  ne  pouvant  el  re  que  la  valve  dorsale,  il  nous  a paru  evident  que  cette  coquille  etait  un 
Spirifer,  chez  qui,  a l’inverse  de  presque  tous  ses  congeneres,  la  valve  dorsale  etait  la  moins 
gibbeuse  et  la  moins  proeminente.  Ce  renversement  des  proportions  entre  les  deux  valves 
peuL  facilement  donner  lieu  a une  meprise,  et  faire  croire  que  le  sinus  est  ici  sur  la  valve 
ventrale,  contrairement  a l’un  des  caracteres  les  plus  absolus  du  genre  qui  nous  occupe.  Ce 
qui  augmente  encore  l’illusion,  c’est  que  la  valve  ventrale  est  plus  longue  que  la  valve  dorsale, 
et  que  son  crochet  est  plus  saillant,  comme  dans  certains  individus  de  V Or  this  striatula.  Le 
rapprochement  fait  par  M.  Eicliwald  entre  cette  espece  et  le  Pcntamerus  galeatus,  toinbe  de 
lui-meme  quand  on  rend  aux  valves  leur  veritable  position. 

Gis.  et  loc.  Cette  espece  a ete  decouverte  dans  les  calcaires  siluriens  de  file  de  Dago  par 
M.  Eichxvald,  a la  liberalite  duquel  nous  devons  l’echantillon  que  nous  avons  fait  representer. 
Nous  en  possedons  un  autre  exemplaire  qui  nous  a ete  donne  par  M.  Brenn  sous  le  nom 
d ’ Atry pa  retrusa,  et  qui  provient  des  couches  siluriennes  inferieures  de  Bryndlock,  dans  le 
golfe  de  Christiania,  en  Norvege. 
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Explication  des  figures.  Pl.  VIII,  fig.  7,  a.  Individu  adulte  vu  du  cote  de  la  valve  dorsale. 
Fig.  7,  b.  Le  meine  vu  du  cote  des  crochets,  la  valve  ventrale  en  dessous. 

Fig.  7,  c.  Le  meme  vu  de  prolil  pour  montrer  la  grande  epaisseur  de  la  valve  ventrale. 


HI.  SPIRIFER  COSTES  (1). 


14.  SPIRIFER  QUADRIRADIATUS.  — (Nov.  sp.) 
pl.  vi,  fig.  7,  a,  b,  c,  d,  e. 


Cette  coquille,  toujours  petite  et  remarquablement  epaisse,  appartient  par  le  peu  de  develop- 
pement  du  bord  cardinal,  au  groupe  des  S.  rostrati  de  M.  de  Buch,  et  par  le  petit  nombre  de 
ses  cotes  ou  rayons  aux  radiati  de  M.  Phillips.  L’area  n’est  pas  limitee  par  une  arete  vive. 
Le  bord  cardinal  est  plus  court  que  le  diametre  transverse  de  la  coquille.  Les  aretes  eardi- 
nales  sont  un  peu  ecbancrees  vers  leur  base,  et  se  rencontreraient  sous  un  angle  de  60°,  si 
elles  etaient  prolongees  au  dela  du  col  de  la  valve  dorsale.  Elies  se  joignent  par  un  angle 
arrondi  aux  aretes  laterales  courles,  qui  forinent  avec  le  front  un  contour  plus  que  demi- 
circulaire. 

La  valve  ventrale,  egale  en  epaisseur  aux  trois  quarts  de  la  valve  dorsale,  est  plus  large  que 
longue  et  ses  contours  forinent  presque  un  cercleparfait.  La  valve  dorsale  est  plus  longue  que 
large,  et  l’extremite  de  son  crochet  est  tellement  recourbee,  que,  la  coquille  etant  posee  ho- 
rizontaleuient,  une  perpendiculaire  qui  serait  abaissee  sur  la  pointe  du  crochet  et  qui  traver- 
serait  les  deux  valves,  percerait  la  dorsale  a peu  pres  vers  le  tiers  ou  la  moitie  de  sa  lon- 
gueur. Le  sinus  remonte  jusqu’a  l’extremite  du  bee,  il  est  tres  large,  peu  profond  et  occupe 
une  grande  partie  de  la  coquille ; au  lieu  d’etre  arrondi  commc  dans  le  S.  sexradialis  Phill.,  il 
est  forme  par  deux  faces  larges  et  planes,  dont  la  rencontre  donne  lieu  a un  sillon  median 
tres  etroit.  Le  bourrelet  est  remarquablement  large,  les  sillons  qui  le  bordent  sont  presque 
effaces,  et  ses  pentes,  legerement  arrondies,  vont  se  confondre  avec  les  cotes  laterales.  Les 
valves  sont  dentelees  a leurs  bords,  et  se  joignent  suivant  un  angle  tres  obtus. 

La  surface  est  garnie  de  cotes  longitudinales,  larges,  arrondies,  au  nombre  de  trois  de 
chaque  cote  du  sinus,  et  de  deux  de  chaque  cote  du  bourrelet;  ces  cotes  sont  sujettes  a s’obli- 
terer  vers  les  crochets. 

Dimensions.  Longueur,  8 a 10  millimetres.  — Par  rapport  a la  longueur:  largeur,  0,94; 
epaisseur,  1,00;  largeur  du  bourrelet,  0,75;  largeur  du  sinus,  0,53. 

Rapports  et  differences.  L’un  des  caracteres  les  plus  saillans  de  cette  espece,  est  sa  forme 

(1)  Cette  division  tout  artificiclle  nous  parait  cependant  assez  utile  dans  la  pratique.  Les  cdtes  nc  se  distin- 
guent  des  plis  que  par  leur  grosseur  et  leur  petit  nombre.  Les  Spirifer  que  nous  appelons  costds,  sont  des  esptces 
petites  qui  n’ont  que  de  deux  A cinq  cOtes  de  chaque  c6t<5  du  lobe  median. 
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gibbeuse  et  la  presque  egalite  de  ses  Irois  dimensions.  Elle  se  rapproche  da  S.  sexradiatis 
Phill.;  mais  l’epaisseur  des  valves,  la  forte  courburedu  crochet,  la  forme  du  sinus  etle  nom- 
bre  des  pi  is,  etablissenl  des  differences  qui  ne  laissent  aucun  doule  sur  la  necessile  de  la  consi- 
derer  comme  une  espece  nouvelle. 

Gis  et  loc.  C’est  dans  les  environs  de  Sterlitamak,  gouvernement  d’Ufa,  que  nous  avons 
decouvert  cette  espece.  Il  y a pres  de  cette  ville,  a six  ou  sept  lieues  en  avant  des  dernicrs 
gradins  de  l'Oural,  quatre  montagnes  coniques  qui  s’elevent  a cinq  ou  six  cents  pieds  de 
hauteur,  et  qui  sout  composees  de  calcaire  carbonifere  blanchatre.  La  forme  singuliere  de 
ces  montagnes,  leur  position  isolee  au  milieu  des  terrains  rouges  et  gypseux  de  l’epoque  per- 
mienne,  les  rattachent  a ces  soulevements  secondaires,  tels  que  ceux  de  Mertvysol  et  de  Gre- 
beni,  qui  out  du  suivre  de  pres  le  soulevement  principal  de  la  cbaine  voisine.  On  trouve  avec 
ce  Spirifer  des  especes  toul-u-fait  carboniferes,  lelles  que  Productus  semireticulatus,  et  punc- 
tatus,  Orlhis  arachnoidea,  Spirifer  lineatus,  etc. 

Explication  des  figures,  Pl.  Ad,  fig.  7,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  7,  b.  Le  meme  vu  du  cole  oppose. 

Fig.  7,  c.  Le  meme  vu  de  profil. 

Fig.  7,  d.  Le  meme  vu  du  cote  des  crochets. 

Fig.  7,  e.  Le  meme  vu  du  cote  du  front  et  pose  sur  sa  valve  dorsale. 


15.  SPIRIFER  STRIGOPLOCUS.  — (Nov.  sp.) 

PL.  IV,  FIG.  2,  a,  b,  c,  d,  e,  f,  g,  h. 

Petite  coquill e sub-pentagone,  assez  gibbeuse.  Vvalve  dorsale  beaucoup  plus  longue  el  plus 
epaisse  que  la  valve  ventrale;  area  lisse,  tres  developpee,  ayanl  en  hauteur  plus  du  tiers  de  sa 
largeur,  et  separee  de  la  surface  de  la  valve  dorsale  par  des  aretes  tranchantes.  Ouverture 
deltoxde,  bordee  par  deux  lames  divergentes  qui,  en  se  reunissant  sous  le  crochet,  se  soudent 
ensemble  et  cicatrisent  la  fente  dans  sa  partie  la  plus  etroite  (fig.  2,  e).  Le  crochet,  legere- 
inent  recourbe,  est  poinlu.  L’angle  cardinal  csl  a pen  pres  egal  a un  angle  droit.  Le  bord  car- 
dinal mesure  la  plus  grande  largeur  de  la  coquille.  Les  aretes  laterales,  sub-paralleles  pres  de 
la  charniere,  convergent  bientot  vers  le  front  qui  se  projette  fbrtement  en  avant.  Le  sinus 
a son  origine  au  crochet  et  s’clargil  rapidement;  il  est  lisse,  evase,  pen  profond,  et  sa  largeur 
vers  le  bord  est  presque  egale  a la  moitie  de  la  plus  grande  largeur  de  la  coquille. 

La  valve  ventrale  n’a  en  longueur  que  les  deux  tiers  de  la  valve  dorsale,  et  son  contour  est 
semi-elliplique.  Le  bourrelet  est  large  comme  le  sinus,  auquel  il  correspond ; il  occupe  autan  t 
fie  place  que  les  Irois  premieres  cotes  laterales  ensemble. 

Le  test  de  cette  coquille  est  fort  epais,  ainsi  qu’on  en  peut  juger  par  un  individu  age,  repre- 
sente sous  la  figure  2,  e.  Il  est  orne  exterieurement  de  cotes  longitudinales  au  nombre  de  quatre 
fie  chaque  cote  du  bourrelet  et  de  cinq  de  chaque  cote  du  sinus.  La  cinquieme  est  quelquefois 
si  serree  contre  l’arete  cardinale,  qu’il  est  difficile  de  1’apercevoir.  Celle  qui  borde  le  sinus 
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est  plus  haute  que  les  autres.  Ces  cotes  sont  arrondies ; elles  sont  ornees,  ainsi  que  le  bourrelet 
etle  sinus,  de  stries  longitudinals  Ires  delicates,  qu’on  ne  decouvre  qua  la  loupe,  mais  qui 
sont  tres  regulieres  et  si  serrces  qu’on  en  compte  dix  a quinze  sur  chaque  cote. 

Dimensions.  Longueur,  14  a 16  millimetres.  - Par  rapport  a la  longueur  : largeur,  0,85  a 
0,95 ; epaisseur,  0,70  a 0,75;  largeur  du  sinus,  0,50.  Angle  cardinal,  90°. 

’ Rapports  et  differences.  De  toutes  les  especes  connues,  le  S.  heteroclitus  Defr.  est  celle  que 
au  premier  abord  on  serait  le  plus  dispose  a rapprocher  du  S.  strigoplocus;  mais  un  examen 
attentif  fait  bientot  reconnaitre  entre  eux  cette  difference  importante,  que  dans  1 espece  de 
Russie  la  valve  dorsale,  munie  sous  le  crochet  de  deux  petites  lames  divergentes,  n’offre  pas  cette 
cloison  mediane,  qui  fait  du  S.  heteroclitus  une  espece  tout-a-fait  apart.  Le  S.  strigoplocus  a en- 
core quelque  ressemblauce  avec  les  S.  sexradialis,  cristatus  et  crispus;  d pent  toutefois  en  etre 
facilement  distingue;  enefiet,  il  diflere  du  premier  par  la  longueur  de  son  bord  cardmal  et 
par  les  aretes  qui  limitent  l’area;  du  second  par  la  largeur  de  son  smus  et  la  forme  arrondie 
de  ses  plis,  etenfin,  du  troisieme  par  l’absence  de  stries  concentriques  lamelleuses.  Ajoutons 
que,  vues  a la  loupe,  aucune  de  ces  especes  n’esl  ornee  de  ces  stries  fines  et  elegantes  que  nous 

avons  reconnues  sur  les  plis  du  S.  strigoplocus. 

Gis.  et  loc.  Cette  espece  n’a  encore  etc  trouvee  que  sur  la  riviere  Yolehanka,  a quarante 

verstesau  nord  deBogoslofsk  (Oural),  dans  des  couches  probablement  devomennes,  qui  con- 
tiennent  les  Favosites  Gotklandica,  polymorpha  et  ramosa  [Caunopora  PhilL).  Les  echantillons 
nue  nous  avons  figures  nous  out  ete  donnes,  suit  par  le  general  Tcheffkme  directeur  du 
corps  de  mines  de  Saint-Petersbourg,  soit  paries  officiers  des  mines  de  Bogos  o s . 
Explication  des  figures.  Pl.  IY,  fig.  2,  a.  Individu  adulte,  les  deux  valves  reumes. 

Fig.  2,  b.  Le  merne  vu  du  cote  de  la  valve  dorsale. 

Fig.  2,  c.  Le  meme  vu  du  cote  du  front. 

Fig.  2,  d.  Le  meme  vu  de  profit. 

Fig.  2,  e.  Individu  age,  valve  dorsale. 

Fig.  2,  f-  Autre  individu,  valve  ventrale. 

Fig.  2,  g.  Yariete  a bord  anterieur  aigu. 

Fig.  2,  h.  Grossissement  d’une  partie  du  test. 


16.  SPIRIFER  LAMARCK1I. 
PL.  VI,  FIG.  8,  a,  b. 


Nous  ne  nossedons  que  deu,  valves  incompldtes  de  eette  belle  eoquille,  qoe  nous  aurions 
plaeee  parmi  les  Terebratnles,  si  M.  Fischer  ne  l'avait  deerile  et  figuree  avec  une  ouverture 
triangulaire  bien  prononcee  et  une  charniere  droite. 
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La  valve  ventrale  esl  tres  gibbeuse;  il  parait,  d’apres  M.  Fischer,  que  la  valve  dorsale 
ne  Test  guere  moins,  et  que  cette  espece  est  remarquable  par  son  epaisseur.  Le  natis  est  tres 
fortement  recourbe,  et  quand  la  valve  est  vue  de  profil,  son  contour  est  a peu  pres  demi- 
circulaii’e.  La  surface  est  tres  finement  stride,  et  porte,  en  outre,  des  plis  tres  saillants  et 
aigus,  au  norabre  de  deux  sur  le  bourrelet,  et  de  trois  sur  chaque  cote.  Ces  plis  ne  pren- 
nent  pas  leur  origine  au  natis,  et  ne  commencent  a se  montrer  que  vers  le  tiers  de  la  lon- 
gueur; les  bords  des  valves,  oil  ils  ont  acquis  leur  plus  grande  hauteur,  sont  fortement 
denteles;  les  festons  n’ont  pas  moins  de  6 a 8 millimetres  de  profondeur. 

Rapports  et  differences.  Par  ses  stries  fines  et  ses  cotes  saillantes,  cette  espece  est  dis- 
tincte  de  tous  les  Spirifer  connus.  La  forme  gibbeuse  de  sa  valve  ventrale,  et  l’absence  de 
bourrelet  sur  une  partie  de  sa  longueur,  la  rapprochent  veritablement  des  Terebratules,  aux- 
quelles  on  la  reunira  peut-etre  quand  on  la  connaitra  mieux. 

Gis.  el  loc.  Cette  coquille  parait  appartenir  aux  etages  moyen  et  superieur  du  systeme  car- 
bonifere.  Nous  1’avons  trouvee  dans  les  calcaires  blancs  de  Mialcbkova,  sur  la  Moskwa,  au  sud 
de  Moscou  et  dans  les  silex  des  calcaires  a Fusulines  de  Filosofskaia,  sur  la  route  de  Vitegra 
a Archangel.  L’echantillon  que  M.  Fischer  a figure  provient  d’un  silex  des  bords  de  la  Protva, 
gouvernement  de  Moscou. 

Explication  des  figures.  Pl.  VI,  fig.  8,  a.  Valve  ventrale  vue  de  profil. 

Fig.  8,  b.  La  meme  vue  du  cote  du  front. 


IV.  SPIRIFER  PUSSES. 

A SINUS  ORNE  DE  PLIS  COMME  LES  COTES.  - ( APERTURATI .) 

17.  SPIRIFER  ANOSSOFI.  — {Nov.  sp.) 

PL.  IV,  FIG.  3,  a,  b,  c,  d,  e,  f,  g,  h,  i,  k. 

Coquille  legerement  transverse,  ayant  sa  plus  grande  largeur  vers  le  milieu  de  sa  lon- 
gueur et  les  angles  lateraux  arrondis,  excepte  dans  quelques  varietes.  L’area  n’est  limitee 
que  par  des  aretes  obtuses,  ainsi  que  cela  a lieu  dans  le  groupe  des  Rostrati  deM.  de  Buch. 
Elle  est  concave,  peu  elevee,  et  sa  longueur  est  a peu  pres  egale  aux  deux  tiers  de  la  plus 
grande  largeur  de  la  coquille.  L’ouverture  deltoide  surhaissee  est  quelquefois  en  partie 
eachee  par  le  retour  du  crochet  de  la  valve  dorsale  qui  vient  presque  s’appuyer  sur  l’autre 
valve  (fig.  3,  c,  d).  Les  aretes  laterales  sont  sub-arrondies,  et  quand  la  coquille  est  posee  sur 
un  plan  horizontal,  le  front  est  legerement  preeminent.  Le  sinus,  a peine  sensible  pres  du 
crochet,  est  large  et  assez  prononce  vers  le  front;  ses  bords  sont  mal  limites,  et  se  fon- 
dent  avec  les  cotes  de  la  coquille.  La  valve  ventrale,  sensiblement  moins  epaisse  que  la  valve 
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dorsale,  a,  comme  dans  le  S.  Vcrneuili , une  petite  area  cardinale  de  1 millimetre  de  haul, 
dont  la  face  est  dans  le  plan  des  aretes  laterales.  Le  bourrelet  ne  se  prononce  qu  a un 
certain  age,  et  meme  alors  il  n’est  jamais  aussi  nettement  distinct  des  lobes  lateraux  que 
dans  les  especes  suivantes. 

La  surface  est  ornee  exterieurement  de  plis  longitudinaux  simples,  tres  plats,  qui  s elar- 
gissent  du  crochet  vers  les  bords.  Il  y en  a vingt  environ  sur  chaque  lobe  lateral,  et  six 
ou  neuf  dans  le  sinus  et  sur  le  bourrelet.  Ces  derniers  sont  quelquetois  retendus  xeis  les 
bords  par  un  tres  leger  sillon.  Les  intervalles  quiseparent  les  plis  sont  etroits,  filiformes,  et 
augmentent  a peine  de  largeur  dans  toute  leur  etendue. 

A l’interieur  on  voit  sur  la  valve  dorsale  les  parois  de  l’ouverture  delto'ide  qui  partent  de 
l’extremite  du  bee  et  se  prolongent,  en  divergeant,  jusque  vers  le  milieu  de  la  coquille. 
La  valve  ventrale  est  garnie  de  deux  dents  cardinales  et  d’une  petite  saillie  mediane  tres 
courte,  qui  rappelle  la  crete  des  Terebratules. 

Dimensions.  Longueur,  24  a 30  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,00 
a 1,25;  epaisseur,  0,60  a 0,80;  largeur  du  sinus  relativement  a la  largeur  totale  de  la 
coquille,  0,35  a 0,45. 

Rapports  et  differences.  Cette  espece,  tres  caracteristique  des  couches  devoniennes  de  la  Russie 
centrale  et  de  l’Oural,  a quelques  rapports  avec  le  S.  V erneuili,  si  frequent  dans  les  slrales 
contemporaines  de  l’Europe  occidentale;  inais  elle  s’en  distingue  par  le  peude  developpement 
de  son  area,  toujours  inferieure  a la  largeur  de  la  coquille,  par  la  lorme  aplatie  de  ses  plis 
longitudinaux,  et  eufin,  par  celle  du  sinus  et  du  bourrelet,  qui,  dans  le  S.  Ferneuili,  sont 
nettement  distincts  des  leur  origine,  a partir  du  crochet.  Elle  nepeut  se  confondre  non  plus 
avec  le  S.  Mosquensis,  qui  a ses  plis  dichotomes  et  sa  plus  grande  largeur  au  bord  cardinal. 

Gis.  et  toe.  Cette  coquille  est  excessivement  abondante  dans  les  couches  devoniennes  des 
environs  de  Voroneje,  aux  villages  de  Diyjatina  et  de  Pjatina,  ainsi  que  sur  le  Don.  Elle  y 
est  associee  au  S.  disjunct  us,  a la  Terebratula  aspera,  au  Product  us  subaculeatus,  a 1 Aulo- 
pora  serpens,  au  Favosites  spongites,  el  a des  ecaillesd ’ Holoptychius.  Une  variete  un  peu  plus 
petite  (15  mill.),  mais,  du  reste,  tout-a-fail  identique,  se  rencontre  aussi  dans  les  calcaires 
noirs  d’Ustkataf,  pres  de  Sims,  sur  le  versant  occidental  de  l’Oural.  Cette  decouverte  est 
d’autant  plus  precieuse,  que  ces  calcaires  noirs,  developpes  en  plusieurs  endroits  le  long  de 
la  chaine,  v occupent  une  position  normale,  et  peuvent  servir  d’horizon  geologique.  Nous  les 
connaissons  sur  trois  points  diflerents,  situes  a peu  pres  a la  meme  distance  de  l’axe  central, 
c’esl-a-dire,  a Krjoutoberochka,  a Alina  et  a Ustkataf.  lls  contiennent,  en  general,  tres  peu 
de  fossiles,  el  sont  plus  eleves  dans  la  sei  ie  que  les  calcaires  a Pentameres. 

Nous  nous  faisons  un  plaisir  de  dedier  cette  interessante  espece  au  general  Anossof,  a qui 
l’industrie  du  fer  dans  I’Oural  doit  un  si  grand  developpement,  et  dont  nous  avons  recu  tant 
de  marques  de  bienveiliance. 

Explication  des  figures.  Pl.  IV,  fig.  3,  a.  Individu  adulte  vu  de  face. 

Fig.  3,  b.  Le  meme  vu  du  cote  du  front  pour  montrer  la  languette  du  sinus. 

Fig.  3,  c.  Autre  individu  plus  vieux,  ou  le  crochet  dorsal  est  fortement  recourbe. 

Fig.  3,  d.  Le  meme  vu  de  profil. 


MOLLUSQUES.  i 55 

Fig.  3,  e.  Autre  individu  ou  le  bord  cardinal  est  plus  developpe,  et  atteint  presque  la  lar- 
geur  de  la  coquille. 

Fig.  3,  f.  Autre  individu  ou  le  crochet  dorsal  est  tellement  recourbe  qu’il  s’appuie  sur  le 
natis  de  l’autre  valve. 

Fig.  3,  g.  Le  meme  vu  de  profil. 

Fig.  3,  A.  Petite  variele  provenant  d’Ustkataf,  dans  1’Oural. 

Fig.  3,  i.  Valve  dorsale  ouverte  d’un  jeune  individu. 

Fig.  3,  le.  Valve  ventrale  du  meme. 


18.  SPIRIFER  ARCHIACI. 

PL.  IV,  FIG.  5,  a,  b,  c,  d,  e,  f,  g,  h,  i. 


Spirifer  Archiaci,  Murchison,  1840,  Bull.de  laSoc.  rjiol.  de  France,  vol.  xi,  p.  252.pl.  2,  fig.  4,  a,  b,  c. 
— — De  Koninck,  1843,  Descr.  desfoss.  de  Be/g.,  p.  254,  pi.  14,  fig.  5. 


Coquille  de  taille  inoyemie,  globuleuse,  ordinairement  transverse,  mais  devenant  quel- 
quefois  presque  aussi  longue  que  large.  Area  concave,  plus  ou  moins  elevee.  Fente  triangu- 
laire  large  a sa  base  et  ouverte  dans  toute  son  etendue;  crochet  poinlu,  presque  toujours 
fortement  recourbe.  Le  bord  cardinal  est  tantot  coupe  carrement  et  tantot  prolonge  en  pointes 
aigues.  Les  aretes  laterales  sont  en  consequence  sub-paralleles  ou  sinueuses  dans  leur  pre- 
miere partie,  et  vonl  ensuite  sarrondir  en  demi-cercle  avec  le  front.  Quand  la  coquille  esl 
vue  de  profil,  la  valve  dorsale,  depuis  le  crochet  jusqu’au  bord  anterieur,  est  tres  convexe, 
ce  (lu‘  distingue  cette  espece  du  A.  tenticulum.  Le  sinus,  orne  de  fines  granulations,  est  pro- 
fond  et  nettement  limite,  comme  dans  toutes  les  especes  voisines  du  S.  aperturatas.  Le  bour- 
relet,  eleve  en  proportion,  est  separe  du  reste  de  la  coquille  par  deux  sillons  un  peu  plus 
profonds  que  ceux  qui  divisent  les  plis  en  general.  Il  est  convert,  ainsi  que  le  sinus,  de 
pelits  plis  dichotomies,  au  nombre  de  douze  a quinze  au  bord  et  de  quatre  a cinq  au  sommet. 
Les  plis  lateraux  sont  plus  larges,  simples  et  arrondis,  au  nombre  de  dix-huit  a vingt-quatre 
de  chaque  c6te ; ils  diminuent  graduellement  et  regulierement  en  s’eloignant  du  sinus,  en 
sorte  que  les  dermers  sont  dune  finesse  extreme.  Les  quatre  plis  les  plus  rapproches  du 
sinus  occupent  autant  d espace  que  six  du  sinus  meme.  Vus  a la  loupe,  ces  derniers  sont  quel- 
quetois  granuleux  (fig.  5,  h).  Enfin,  nous  ajouterons  comme  observation  importante  pour 
distinguer  cette  espece  du  S.  aperturalus,  que  les  sillons  qui  separent  les  plis  sont  beaucoup 
plus  etroits  que  les  plis  eux-memes. 

Le  S.  Archiaci  de  Russie  est  tres  inconstant  dans  sa  forme,  et  I’on  peut  en  distinguer  plu- 
sieurs  varietes  : la  var.  A (fig.  5,  a,  b,  c,  d)  est  identique  avec  celle  de  Belgique,  figuree  par 
M-  de  Koninck,  et  se  rapproche  beaucoup  du  S.  V erneuili.  La  var.  B (fig.  5,  ft  (]onl  parea  es) 
plus  elevee,  est  la  plus  commune  dans  les  couches  devoniennes  de  la  Russie  centrale.  La  var.  C 
(fig.  5,  A)  est  remarquable  par  la  hauteur  de  son  area,  qui  etablit  une  sorte  de  passage  au 
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S.  tenticulum.  Enfin,  la  variete  D,  beaucoup  plus  rare  que  les  autres  (fig.  5,  «),  est  plus  lon- 
gue que  lar^e,  et  son  area  elevee  est  tronquee  sur  les  cotes  au  lieu  de  s’y  terminer  en  pomte. 

Dimensions.  Longueur,  17  a 28  millimetres.  - Par  rapport  a la  longueur  : largeur,  0,9.-> 
a 1,17;  epaisseur,  0,80  a 0,90;  hauteur  del’area,  0,27  a 0,37.  Angle  cardinal,  1 05  a 115°. 

Rapports  et  differences.  En  deer i van t dans  notre  premier  volume  les  localites  ou  se  trouve 
cette  espece,  nous  l’avons  toujours  designee  sous  le  nom  de  S.  Archiaci,  et  M.  de  Koninc 
Ini  a donne  le  meme  nom  en  Belgique.  Nous  nous  empressons  toutefois  de  reconnaitre  qu  e e 
en  differe  assez  notablement  par  la  hauteur  de  son  area;  mais  ce  caractere  estai  variable  dans 
une  espece  bien  voisine  (5.  Verneuili),  que  nous  n’avons  pas  cru  devoir  y attacher  une 
grande  importance;  si  cependant,  ainsi  que  nous  I’a  assure,  M.  Bouchard,  natural  isle  dis- 
tino-ne  de  Boulogne-sur-Mer,  le  S.  Archiaci  possede  toujours  une  area  surbaissee,  telle  qu  elle 
est  figuree  dansle  Bulletin  de  la  Socicte  geologique  dc  France,  la  coqiulle  qui  nous  occupe  pour- 
rait  former  une  espece  uouvelle,  distincte  du  5.  Archiaci  par  le  caractere  de  l’area,  et  du 
S.  Verneuili  par  sa  petitesse,  en  meme  temps  que  par  sa  forme  moms  transverse  et  moms 
ailee.  Nous  n’osons  pas  cependant  augmenter  encore  le  nombre  deja  si  considerable  de  ces 
especes  plus  ou  moins  voisines  du  S.  Verneuili,  et  que  des  formes  intermediates  obbgeront 
probablement  un  jour  d’y  reunir.  L’importancc  de  ces  Spirifer,  sous  le  point  de  vue  geolo- 
gique, nous  engage  a dire  un  mot  de  leur  histoire.  , v . . . 

1 Les  couches  devoniennes  sont  assez  generalement  caraclerisees  par  des  Spirifer  a pits  simples, 
voisins  par  la  forme  generate  des  S.  aperturatus,  attenuate  et  Insulcatus  et  qu.  n en  ava.ent 
pas  ete  distingue*  jusqu’a  I’epoque  oi.  Vun  de  nous  publia  un  memoire  sur  le  Bas-Boulonnais  ( 1 ). 
Dans  une  description  des  fossiles  de  ce  pays,  qui  fait  suite  a ce  memoire,  trois  especes  nou- 
velles  furent  etablies  sous  les  noms  de  S.  Lonsdali,  V erneudi,  Archiaci ; on  fit  voir  comment 
ces  especes  dont  les  deux  dernieres  meritent  seules  d’etre  conservees,  se  separaient  des 
especes  carboniferes  par  le  nombre  et  la  nature  des  stries,  ainsi  que  par  la  forme  du  sums. 
Depuis  lors,  ces  coquilles  ont  etc  I’objet  d’un  nouvel  exarnen  dans  les  memo.res  de 
MM  Sedgwick  et  Murchison  sur  le  Devonshire,  et  dans  l’ouvrage  de  M.  Phillips  sur  la  pa- 
leontologie  de  la  mdme  contree.  M.  Sowerby,  a qui  l’on  doit  la  description  des  fossiles  qu, 
accompagnent  le  premier  de  ces  ouvrages,  a encore  etabli  parm,  ces  formes  trois  especes 
nouvelles  sous  les  noms  de  S.  disjunctus,  calcaratus  et  giganteus,  dont  M.  Phillips  a fait  von 
1’ extreme  analogie  avec  le  S.  Verneuili. 

C,is  et  loc.  Le  S.  Archiaci  est  assez  coinmun  sur  les  bords  du  Don,  pres  de  Zadonsk,  dans 
les  couches  devoniennes  superieures.  ll  n’est  pas  rare  non  plus  a Octrada  sur  1’Oka,  au  nord 
d’Orel.  Enfin  il  se  trouve  a Tchudovo  et  sur  le  Volkof,  et  sert  a Her  le  systeme  devomen  du 
centre  dela  Russie  a celui  du  nord.  En  Belgique  et  dans  le  nord  de  la  France,  il  est  tres  carac- 

teristique  aussi  des  couches  devoniennes.  ; 

Appendice.  Nous  rapportons  provisoirement  a cette  espece  un  Spirifer  dont  nous  n avonsque 
des  fragments  engages  dans  une  roche  calcaire  qui  nous  a ete  donnee  aux  usmes  de  Lyswens  , 
sur  la  Tchusowaya  (Oural).  Le  directeur  del’usine  en  ignoraitl’origine.  C etait  une  espece  de 


(1)  Bulletin  de  la  Soc.  giol.  de  France,  vol.  xi,  p.  229. 
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conglomerat  decoquilles,  parmi  lesquelles  nous  avons  reconnu,  en  outre,  la  Terebratula  aspera 
et  YOrthis  striatula. 

Explication  des  figures.  Pl.  IV,  fig.  5,  a.  Var.  A.  Individu  adulte  a area  peu  elevee,  vu 
de  face. 

Fig.  5,  b.  Le  meme  vu  du  cote  du  front. 

Fig.  5,  c.  Le  meme  vu  de  profil . 

Fig.  5,  d.  Autre  individu  de  forme  plus  ailee. 

Fig.  5,  e.  Grossissement  du  sinus  de  l’individu  precedent. 

Fig-  5,  f.  Var.  B a area  plus  elevee. 

Fig.  5,  g.  La  meme  vue  de  profil. 

Fig.  5,  /(.  Var.  C a area  tres  haute  et  peu  concave. 

Fig.  5,  (.  Var.  D tres  longue  et  tronquee  aux  deux  extremites  laterales. 


19.  SPIRIFER  DISJUNCTUS. 
pl.  iv,  fig.  4,  a,  b,  c,  d. 

Spirifera  disjuncta,  J.  Sow.,  1840,  Geol.  tram.,  2e  serie,  vol.  v,  pl.  54,  fig.  12  et  13. 
— — Phill.,  1841,  Palceos.  foss.,  p.  74,  pl.  29,  fig.  128;  pl.  30,  fig.  129. 


Coquille  transverse,  sub-quadrangulaire  et  quelquefois  fortement  ailee.  Valve  dorsale  plus 
gibbeuse  de  inoitie  que  la  valve  ventrale,  pourvue  d’une  area  creusee  en  gouttiere,  a bords 
sub-paralleles,  finement  et  verticalement  striee  et  limitee  dans  sa  partie  superieure  par  une 
arete  tranchanle.  La  plus  grande  largeur  de  la  coquille  est  au  bord  cardinal,  qui  se  dilate 
quelquefois  en  ailes  attenuees  et  aigues,  au  dessous  desquelles  les  aretes  laterales  decrivent 
un  profond  sinus,  puis  deviennent  paralleles,  et  finissent  par  converger  vers  le  front,  legere- 
ment  emargine.  Le  sinus  est  profond  et  prend  naissance  a la  pointe  du  crochet,  ou  il  est  tou- 
, jours  tres  distinct,  et  nettement  separe  des  cotes  de  la  coquille.  La  valve  ventrale  presente 
un  bourrelet  peu  saillant,  inais  assez  nettement  separe  des  lobes  lateraux  par  deux  sillons  un 
peu  plus  profonds  que  les  autres.  Il  est  d’autant  plus  interessant  de  voir  ici  un  bourrelet  aplati 
correspondre  a un  sinus  profond,  que  nous  aurons  bientot  occasion  d’observer  la  disposition 
inverse  dans  le  S.  Murchisonianus. 

La  surface  est  couverte  de  vingt-quatre  a vingt-cinq  plis  rayonnants  et  simples  sur  chacun 
des  lobes  lateraux,  et  de  dix  a douze  plis  plus  tins  et  diehotomes  dans  le  sinus.  Les  plis  des 
cotes  decroissent  tres  regulierement,  en  s’eloignant  du  bourrelet;  les  cinq  ou  six  derniers  sont 
d une  extreme  finesse  et  naissent  de  la  seconde  moitie  du  bord  cardinal.  Les  quatre  plus  rap- 
proches  du  sinus  occupent  autant  d’espace  que  cinq  ou  six  du  sinus  meme.  Ges  plis  sont 
traverses  par  des  stries  concentriques,  tres  legeres,  dont  quelques  unes  plus  prononcees, 
eorrespondant  sans  doute  a des  temps  d’arret  dans  l’accroissement  de  1’ animal,  nous  traduisent 
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la  forme  qu’avail;  la  coquille  a ses  divers  ages,  et  nous  prouvent  qu’a  l’etat  jeune  ce  Spirifer 
etait  sub-triangulaire  et  ressemblait  beaucoup  au  S . V erneuili. 

Dimensions.  Longueur,  30  millimetres.  — Par  rapport  a la  longueur:  largeur,  1,25, 
epaisseur,  0,68;  largeur  du  sinus,  0,38. 

Rapports  et  differences.  Nous  avons  rapporte  cette  espece  au  S.  disjunct  us  Sow.  plutot  qu  au 
S.  V erneuili,  a cause  de  la  forme  quadrangulaire  qu’elle  prend  en  vieilbssant,  du  peu  de  saillie 
de  son  bourrelet  etdes  bords  sub-paralleles  de  l’area.  Le  premier  n’est  peut-elre  qu  une  variete 
du  second;  nous  en  aurionsla  preuve  si  le  Spirifer  que  M.  Phillips  a figure  sous  le  nom  de 
disjunct  us,  pi.  30,  fig.  129,  et  qui  n’est  autre  que  le  S.  V erneuili,  etait  reellement,  ainsi  qu  il 
le  dit,  lie  par  des  passages  au  S.  disjunct us  de  M.  Sowerby.  Provisoirement  nous  maintenons 
la  separation  de  ces  deux  especes,  sans  mecoiinaitre,  toutefois,  leur  etroite  affinite.  Les  S.  gi- 
ganteus  et  calcaralus  sont  encore  des  especes  qui  different  si  peu  des  S.  disjunctus  et  V erneuili, 
que  M.  de  Koninck  ( Descrip . des  foss.  de  Delg.,  p.  254)  est  tres  porte  a les  reunir  tous  les 
quatre  sous  le  dernier  nom,  qui  est  le  plus  ancien.  Ces  diverses  especes  elant  caracteristiques 
du  systeme  devonien,  non  settlement  en  Europe,  mais  jusque  sur  les  frontieres  de  la  Chine 
et  de  1’ Altai,  oil  elles  viennenl  d’etre  decouvertes  par  un  de  nos  amis,  M.  de  Tchihatcheff  (1), 
il  est  important  de  savoir  les  distinguer  de  celles  du  groupe  des  attenuati,  qui  appartiennent  au 
calcaire  carbonifere,  el  avec  lesquelles  elles  out  ete  souvent  confondues.  Les  plis  lateraux,  dans 
ces  derniers  Spirifer,  sont  presque  toujours  dichotomes,  ou,  dans  le  cas  contraire,  sont  plus 
gros  et  moins  nombreux  que  dans  le  groupe  dont  le  S.  V erneuili  est  le  type.  Ainsi,  par 
exemple,  le  S.  bisulcatus  Sow.  qui,  par  sa  forme  sub-quadrangulaire,  ressemble  assez  a 
I’echantillon  que  nous  figurons  ici,  s’en  distingue  par  le  moindre  nombre  de  ses  plis  (quinze  a 
seize  de  chaque  cote),  et  surtout  par  les  plis  du  sinus,  qui  sont  plus  gros  que  ceux  des  cotes. 

Gis.  et  loc.  Cette  espece  n’est  pas  rare  dans  les  calcaires  argileux  devoniens  des  environs  de 
Voroneje,  pres  des  villages  de  Diyjatma  et  de  Pjatina,  et  aussi  sur  les  bords  du  Don;  mais  nous 
n’en  avons  que  deux  echanlillons  isoles.  Elle  est  associee  a la  Serpula  omphalotes  et  a des 
Polypiers,  tels  que  1 ' Aulopor a serpens,  le  Favosites  spongites  et  le  Cyatophyllum  ananas,  qui 
sont  precisement  les  Polypiers  caracteristiques  du  Bas-Boulonnais,  oil  le  S.  V erneuili  a ete 
deceit  pour  la  premiere  fois.  La  presence  des  Polypiers  dans  un  depot  incontestablement 
devonien,  avec  les  poissons  caracteristiques  de  cette  epoque,  est  d’autant  plus  interessanle, 
qu’ils  manquent  presque  entierement  dans  les  depots  contemporains  du  nord  de  la  Russie. 
Dans  1’ Europe  occidentale,  le  S.  disjunctus  appartient  au  systeme  devonien  du  sud-ouest  de 
1’Angleterre;  il  est  cite  a Barnstaple  et  a Petherwiu. 

Explication  des  figures.  Pl.  IV,  fig.  4,  a.  Individu  adulte  vu  de  face. 

Fig.  4,  b.  Le  meme  vu  de  proiil. 

Fig.  4.  c.  Le  meme  vu  du  cote  du  front. 

Fig.  4,  d.  Autre  individu  avec  les  ailes  laterales  completes. 

(1)  Cet  habile  et  intrgpide  ggologiste  a bien  voulu  nous  communiquer  les  collections  paldontologiques  qu’il  a 
faiies  dans  son  voyage  sur  les  frontieres  Russo-chinoises,  en  1842,  et  nous  y avons  reconnu  le  veritable  S.  \ er- 
neuili et  une  espece  tr£s  voisine  qui  proviennent  des  environs  de  Zmietl  (gouvernement  de  Tomsk). 
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20.  SPIR1FER  TENTICULUM.  — [Nov.  sp.) 
pl.  v,  fig.  7,  a,  b , c,  d,  e. 

Cyrtia  striata  ? von  Buch,  1830,  Kars  ten's  Archiv.,  p.  156,  et  Neues  Jarb.,  1832,  p.  109  (non  S.  striatus 
Martin.). 


Petite  coquille,  remarqnable  par  la  hauteur  de  son  area  droite  ou  a peine  recourbee,  qui 
donne  a la  valve  dorsale  l’apparence  d’une  tente  largement  ouverte  d’un  cote.  La  hauteur 
de  1 area  est  egale  a la  moitie  ou  aux  deux  cinquiemes  de  la  longueur  du  bord  cardinal.  Sa 
surface  est  visiblement  striee  dans  le  sens  perpend iculaire  a la  charniere.  L’ouverture  deltoide 
Idire  et  sans  ddtulium  a la  forme  d’un  triangle  isocele  aigu,  dont  les  cotes  sont  presque  doubles 
de  la  base.  Le  bord  cardinal,  tantot  aigu  et  tantot  carrement  tronque  a son  extremite  (fig.  7,  d . 
donne  la  mesure  dc  la  plus  grande  largeur  de  la  coquille.  Le  sinus,  assez  profond”  prend 
naissance  a la  pomte  du  crochet.  Le  bourrelet,  peu  prononce,  ne  fait  souvent  pas  de  saillie 
a la  surface,  et  n’est  marque  que  par  deux  sillons  plus  profonds  que  les  autres.  Vue  de  profit, 
la  valve  dorsale  oflre  une  ligne  courbe  vers  le  crochet,  et  droite  vers  le  front;  cette  Itgue 
de  profil  est  quelquefois  droite  dans  presque  toute  son  etendue  (fig,  7,  e).  La  valve  ventrale, 
legerement  convexe,  est  surbaissee  et  presque  operculaire.  La  coquille  est  ornee  exterieure. 
ment  de  plis  rayonnants  du  crochet  vers  les  bords,  au  nombre  de  quinze  a vingt  sur  les 
cotes,  et  de  six  a hint  dans  le  sinus.  Les  premiers  sont  toujours  simples;  les  seconds  sont 
rarement  dichotomes.  Les  echantillons  en  bon  etat,  vus  a la  loupe,  montrent  quelques  stries 
transverses  irregulieres. 

Dimensions.  Longueur,  13  a 15  millimetres. —Par  rapport  a la  longueur : largeur,  1,36 
a 1,40;  epaisseurdes  valves  reunies,  0,62  a 0,87;  hauteur  de  1’area,  0,60  a 0,70;  largeur  du 
sinus  au  front,  0,52  a 0,55;  largeur  de  la  fente  deltoide,  0,33  a 0,36.  Angle  cardinal  95 
a 100®. 


Rapports  et  differences.  Cette  espece  qui,  au  premier  abord,  ressemble  beaucoup  au  S. 

Archiaci,  sen  distingue  facilement  par  son  area  plus  plane  et  plus  elevee,  par  le  contour 

moms  convexe  de  sa  valve  dorsale,  par  le  petit  nombre  des  plis  du  sinus,  leur  grosseur  et 
leur  peu  de  dichotomie,  enfin,  par  la  forme  deprimee  de  la  valve  ventrale,  et  le  peu  de 
saillie  de  son  bourrelet.  Elle  est  souvent  confondue  en  Russie  avec  le  S.  trapezoidalis 
('on  Buch,  Beitr.  zur  geb.  Russl.,  p.  58),  qui  est  caracterise  cependant  par  la  presence  d’un 
deltidium,  et  par  des  stries  d’une  finesse  extreme.  M.  Eichwald,  qui  a rapporte  de  son  der- 
nier voyage  en  Suede  le  veritable  Cyrtia  trapezoidalis  de  Dalmau,  a bien  voulu  nous  com- 
muniquer  les  differences  qu’il  a observees  entre  cette  espece  et  celle  des  couches  devoniennes 
fie  la  Russie.  « Les  stries  du  S.  trapezoidalis,  nous  ecrit-il,  sont  si  fines,  qu’on  peut  a peine 

!es  compter,  et  qu’il  y en  a plus  encore  que  le  nombre  indique  par  M.  de  Buch;  en  outre 

elles  sont  dichotomes.  Le  sinus  est  plus  profond  et  le  bourrelet  plus  eleve  que  dans  l’espece 
r«sse,  et  enfin,  la  fente  deltoide  de  l’area,  comme  l’a  representee  M.  Bronn  dans  son  Letluea 
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seosnostica  est  etroiteet  lanceolee.  La  necessite  de  distinguer  le  Spirifer  de  Russie  de  celui 
de  Suede  me  parait  done  zoologiquement  demontree,  abstraction  faite  des  considerations 

tirees  des  systemes  differents  auxquels  ils  appartiennenl.  » 

GU.  el  loc.  Cette  espece  est  assez  commune  dans  les  conches  devomennes  des  rives  du  lac 

Ilmen,  nous  croyons  qu’elle  existe  aussi  pres  de  Zadonsk,  sur  les  bords  du  Don;  an  moms 
avons-nous  de  la  un  echantillon  a area  elevee  et  plane  qui  parait  sy  rapporter.  Enfm 
taut  joindre  a ees  localites  eelle  de  Pokroi,  si,  eomme  nous  sommes  portes  a le  croire, , cette 
espece  est  identique  avec  eelle  que  M.  Dubois  y a trouvee,  et  qm  a ete  nomn  p 

M de  Buch  Cyrtia  striata.  Individu  adulte  vu  du  cote  de  la  valve  ventrale ; la 

Explication  des  figures.  Pl.  V,fig.  i,  a.  inmviuu 

valve  dorsale  se  trouve  entierement  cacliee. 

Fir  7 b.  Le  meme  vu  du  cote  du  crochet.  , . 

Fig!  7,’  «.  Autre  individu  a extremites  tronquees,  vu  du  cote  de  la  valve  dorsale. 

Fig.  7,  d.  Le  meme  vu  du  cote  des  crochets. 

Fig.  7,  e.  Le  meme  vu  de  profil. 


21 . SPIRIFER  MURCHISONIANUS. 


PL 


. iv,  fig.  1 , a,  b,  c,  cl. 


Spirifer  Murchisonianus,  de  Kon.,  Pricis  tlimentaire  de  giologie,  par  M.  d’Omalius  d’Halloy,  1843,  p.  528. 

Coauille  de  taille  movenne,  globuleuse,  oblongue  et  rostrde.  Valve  dorsale  en  forme  de 
bateau  et  fortement  relevee  a ses  deux  extremites.  Le  crochet,  saillant  et  detoche,  est  tellemen 
recourbe  qu’il  depasse  de  beaucoup  le  bord  cardinal  et  que,  vu  de  profil,  il  est  presque  de 
“ les  parties  les  plus  elevees  de  la  valve  ventrale.  L’area  haute,  concave  et  verti- 
calement  striee,  est  limitee  par  des  aretes  vives,  qui  deviennent  obtuses  dans  le  xoisinage 
du  crochet.  Elle  est  fortement  triangulaire  et  la  fente  deltoide  assez  large,  mais  sointn 
cachl  t partie  derriere  le  crochet,  occupe  a pen  pres  le  quart  de  sa  base.  Le  bord  cardinal 
eSt  d’un  septieme  plus  court  que  le  plus  grand  diametre  transverse  de  la  coquille.  Le  sinus 
de  meme  que  dans  les  trois  especes  precedentes,  est  prononce  des  la  pointe  la  plus  extie 
lu  croChet.  Il  est  large,  pen  profond,  a bords  evases,  et  sou  fond,  presque  pla  , occupe 

tZ  L (juatre  ^ ^ ^ " * “ “ 

fortement  relevee,  dont  la  face,  a son  extremite,  est  perpendiculaire  . 1 -xe  longUu  ^ ^ 

coquille.  Ln  des  caracteres  les  plus  importants  de  cette  espece,  c cs  q , 

profondeur  correspond  sur  la  valve  ventrale  un  bourrelet  tres  eleve.  Les  areteslate  ales  son 
sub-paralleles  pres  du  bord  cardinal,  auquel  elles  se  rennissent  sous  un  angle  droit  ou  le  - 
rement  oblus  .U  surface  est  ornee  de  plis  tres  fins,  simples  sur  les  cotes,  et  quelquefois  di- 
chotomes  dans  le  sinus.  Les  plis  lateraux,  an  nombre  de  qumze  a vmgt  de  chaque  cote,  sont 
legerement  arrondis,  peu  saillants,  et  les  derniers  sont  tout-a-fait  obsoletes. 
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Dimensions.  Longueur,  41  millimetres.  — Par  rapport  a la  longueur:  largeur,  0,72; 
epaisseur,  0,63;  largeur  du  sinus  relativement  a la  largeur  de  la  coquille,  0,52.  Angle 
cardinal,  72°. 

Rapports  et  differences.  Analogue  aux  trois  especes  precedentcs  par  la  plupart  de  ses 
caracteres,  et  surtout  par  ses  stries,  le  S.  M urchisonianus  se  fait  remarquer  par  sa  forme 
allongee,  par  la  saillie  de  son  crochet  et  par  la  courbure  de  la  valve  dorsale.  Le  S.  recurvatus 
de  Kon.  ( Descrip . des  foss.  de  Belg.,  p.  261,  pi.  16,  fig.  5)  est  de  toutes  les  especes  fine- 
ment  strides  celle  qui  s'en  rapproche  le  plus ; mais  la  languette  du  sinus  est  moins  saillante, 
le  crochet  est  moins  recourbe  et  les  stries  sont  dichotomes. 

Gis.  et  toe.  Nous  avons  trouve  cette  espece  dans  deux  localites  di  lie  rentes  sur  laTchusowaia: 

1 0 a Kynosk,  ou  sont  les  usines  de  M.  de  SlrogonofF,  et  2“  a treize  verstes  au  dessus  de 
Tchismas.  Elle  y etait  reuniea  des  Polypiers  communs  aux  systeines  silurien  et  devonien; 
mais  comme  les  calcaires  et.  les  schistes  de  ces  deux  localites  sont  plus  eleves  que  les  couches 
a Pentameres,  et  pen  eloignes  du  calcaire  carbonifere,  nous  les  avons  places  dans  le  systeme 
devonien.  M.  dc  Koninek,  qui  le  premier  a nomme  cette  espece  dans  ses  collections  et  dans 
celles  de  1’universite  de  Liege,  l’a  recueillie  dans  les  couches  devoniennes  de  Chimay,  en  Bel- 
gique, et  nous  en  avons  un  echantillon  de  la  raeme  localite  qui  est  parfaitement  identique  avec 
ceux  de  Russie. 

Explication  des  figures.  Pl.  IV,  fig.  1,  o.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 
Fig.  1 , b.  Le  meme  vu  du  cote  de  la  valve  dorsale. 

Fig.  1 , c.  Le  memo  vu  du  cole  anterieur  pour  montrer  la  longueur  de  la  languette  du  sinus . 
Fig.  1 , d.  Le  meine  vu  de  profil. 

22.  SPIRIFER  MOSQUENSIS. 

PL.  V,  FIG.  2,  a,  b,  c,  d,  e,  f. 

Choristites  Mosquensis,  Fischer,  1825,  Programme  sur  la  Choristile,  p.  8,  a"  1. 

Delthyris  incisa,  Goldf.,  1832,  Traduct.  allem.  du  Man.  de  laBeche,  p.  526. 

Choristites  Mosquensis,  Fischer,  1837,  Uryctogr.  du  gouv.  de  Moscou,  p.  140,  pl.  22,  fig.  3;  pl.  24,  fig.  1-4. 

— Sowerbyi,  id.,  ibid.,  pl.  24,  fig.  5,  6,  7,  etpl.  25,  fig.  6 {non  Spirif.  id.  Defr,). 

— Kleinii , id.,  ibid.,  pl.  24,  fig.  8 et  9. 

Spiri/er  choristites,  von  Buch,  1837,  Ueber  Delthyris,  p.  45,  et  1840,  Mim.  de  la  Soc.  gtol.  de  France, 
vol.  iv,  p.  191,  pl.  9,  fig.  16. 

— priscus,  Eichw.,  1840,  Urwelt  Russl.,  heft  i,  p,  97,  pl.  4,  fig.  12, 

— Sowerbyi,  de  Kon.,  1842,  Desc.  des  foss.  de  Belg.,  p.  252,  pl.  16,  fig.  1,  a,  b,  c. 


Cette  espece  (1),  toujours  tres  renflee,  varie  beaucoup  avecl’age:  jeune,  elle  est  trans- 
verse; adulte,  elle  a une  tendance  tres  prononcee  a s’allonger.  Le  sinus  est  assez  large  et 

(1)  Une  partie  de  cette  description  est  emprunt(!e  5 l’excellent  ouvrage  de  M.  de  Koninek. 
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Ires  peu  profond ; ses  bords  sont  pea  distincts ; il  est  arrondi  et  porte  sur  son  bord  anterieur 
de  qualorze  a seize  plis,  produits  par  la  dicliotomie  des  quatre  qui  partent  du  crochet.  Le  bour- 
relet  en  a le  meme  nombre;  il  est  peu  eleve.  La  largeur  de  ces  plis  est  a peu  pres  la  meme 
qne  celle  des  plis  lateraux  adjacenls.  Ceux-ci  sont  an  nombre  de  vingt-cinq  a trente  de  chaque 
cote,  et  vont  en  diminuant  de  diametre  jusqu’au  bord  cardinal,  pres  duquel  les  dermers 
sont  a peine  visibles;  ils  sont  assez  souvent  bifurques;  toas  sont  arrondis  ou  legerement  aplatis 
en  dessus.  L’area  est  basse,  courbee  et  vertiealement  striee;  ses  bords  sont  a peu  I" ® 
paralleles  jusqu’a  une  petite  distance  du  crochet;  dans  les  jeunes  mdividus,  sa  largeur 
depasse  la  longueur  du  diametre  transverse  pris  sur  l’axe  de  la  coquille,  tandis  que,  dans 
les  adultes,  elle  est  souvent  un  peu  plus  petite.  Le  crochet,  fortement  recourbe,  attemt  sou- 
vent le  plan  dans  lequel  est  situe  le  bord  cardinal,  el  cache  une  partie  de  1 ouverture  del- 
ude. Celle-ci  est  large  et  ouverte  dans  toute  sa  hanteur,  excepte  sous  le  crochet  ou  se  veil 
quelquefois  un  rudiment  de  deUidium.  La  surface  est  couverte  de  quelques  stries  transverse* 
qui,  par  leur  direction,  demontrent  fort  bien  que  l’accroisscment  de  la  coquille,  depuis  un 
certain  age,  a principalement  porte  sur  la  longueur,  tandis  que  la  largeur  est  restee  a pen 
pres  stationnaire. 

Un  des  caracteres  les  plus  remarquables  de  celte  espece,  et  qui  parait  avoir  ecliappe  a 
M.  deKoninc.k,  consiste  dans  la  longueur  extraordinaire  de  ses  deux  cloisons  divergentes.  En 
diet,  ces  cloisons  qui  passent  entre  les  bras  spiraux,  ordinairement  bien  conserves,  s’avaneent 
jusqu’au  bord  anterieur  et  divisent  la  coquille  en  trois  compartiments  distincts.  Cette  dispo- 
sition donne  an  moule  inter  ieur  une  apparence  si  singuliere  que  nous  n’avons  pas  d’abord 
reconnu  a quelle  espece  il  appartenait,  et  que  nous  avons  cru  utile  d’en  donner  une  figure. 
Avant  de  bien  coimaitre  la  structure  du  S.  Mosquensis,  il  nous  est  arrive  plus  d’une  fois,  en 
en  extrayant  des  fragments  dans  les  calcaires  de  l’Oural,  de  douter  si  cette  coquille,  si  bien 
cloisonnee,  n’etait  pas  un  Pentamere.  Nos  doutes  n’ont  cesse  que  lorsque  nous  avons  pu 
decouvrir  que  les  deux  cloisons  etaient  divergentes  a leur  base,  et  que  le  milieu  de  la 

coquille  etait  vide. 

M.  Eichwald  a donne  le  nomdeS.  prise  us  a une  variete  provenant  duDonetz,  dont  le  sinus 
est  plus  etroit,  les  crochets  recourses  et  contigus,  ct  dont  les  stries  sont,  dit-il,  moins  nom- 
breuses;  ce  que  ne  moutre  pas  son  dessin.  Nous  avons  aussi  represente  cette  variete,  pi.  V, 
fig.  2,  f-  Les  differences  indiquees  par  M.  Eichwald  sont  loin  d’etre  constantes.  Notre  echantil- 
lon,  qui  appartient  a celte  variete  par  la  forme  du  sinus,  a les  crochets  ecartes  etles  plis  plus 
fins  et  plus  nombreux  que  dans  le  S.  Mosqumsis  : en  efifet,  il  y en  a t, rente-cinq  sur  chaque 
cote  du  sinus,  tandis  que  e’est  a peine  si  nous  en  trouvons  vingt-cinq  a trente  sur  tous  nos 
echantillons  du  S.  Mosquensis.  Cette  variete  a plis  fins  est  repauduc  dans  toute  laRussie;  nous 
1’avons  trouvee  dans  le  Donetz,  a Moscou  et  a Vitegra.  Les  plis  sont  souvent  dichotomes,  ainsi 
que  dans  le  veritable  S.  Mosqucnsis.  Nous  reunissons  aussi,  a litre  de  vanetes,  les  S.  kieinu 
et  Sowerbyi  de  M.  Fischer;  car  nous  nous  somrnes  convaincus  qu’il  y a entre  ces  diverses 
formes  des  passages  insensibles. 

M.  de  Koniuck  observe  avec  raison  qu’il  ne  faut  pasconfondrele  S.  Sowei  byi  (!'  ischer)  a\ec 
le  S Sowerbyi  decrit  par  M.  Defrance  dans  le  Dictionnaire  des  Sciences  naturelles  (vol.  oO, 
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()■  295,  pi.  76,  fig.  2),  et  qui  a ete  etabli  sur  une  valve  dorsale  de  la  T.  reticularis 
Linn.,  pourvue  de  ses  bras  spiraux. 

Dimensions.  Longueur,  60  a 70  millimetres.- — Par  rapport  a la  longueur:  largeur,  0,85 
a 1 ,00;  epaisseur,  0,60  a 0,68;  largeur  du  sinus  relativement  a la  largeur  totale  de  la  co- 
quille,  0,40  a 0/15. 

Rapports  cl  differences.  Par  sa  forme  exterieure,  cette  espece  a beaucoup  d’analogie  avec  les 
S.  bisulcatus  et  striatus ; elle  se  distingue  du  premier  par  la  courbure  de  son  crochet,  ainsi  que 
par  le  nombre  et  la  forme  dc  ses  plis;  et  du  second  par  sa  grande  epaisseur,  sa  forme  plus 
allongee,  ses  plis  moins  arrondis  et  son  bourrelet  moins  prononce.  Si  l’on  avait,  cependant, 
quelque  difficult^  a distinguer  le  S.  Mosquensis  de  ces  deux  especes,  il  suffirait  d’en  briser 
un  fragment  pour  le  reconnaitre  a sa  structure  interne  si  particuliere. 

Gis.  ct  loc.  C’est  une  des  especes  les  plus  caracteristiques  du  sysleine  carbonifere,  et  les  plus 
repandues  dans  toute  la  Russie  et  jusque  dans  l’Oural.  Ce  qu’il  y a de  bien  remarquable,  e’est 
qu’elle  ne  traverse  pas  lous  les  etages  de  cette  formation,  et  qu’elle  ne  se  rencontre  que  dans 
les  assises  moyennes,  qu’ellc  caracterise  aussi  bien  que  le  Prod  actus  gigas  en  marque  les  couches 
inferieures.  Nous  avons  trouve  le  S.  Mosquensis  a sept  verstes  a l’O.  de  Vitegra;  a Kopatcheva, 
deux  stations  au  sud  de  Kolmogorre  sur  la  Dvina  ; sur  la  route  de  Pinega  pres  du  village  de 
Tjkzenskaia ; aux  environs  de  Moscou;  a Podolsk;  a Miatcbkova;  a Zara’isk;  a Unja,  pres  de 
kosimof;  a Kachira,  sur  l’Oka;  a Lissicbibalka  et  a Ouspensko'i,  dans  le  Donetz;  enfrn,  dans 
I’Oural  : a Alatau,  sur  la  route  d’Uziansk  a Sterlitamak;  a Kumish  et  pres  de  Kalino,  sur  la 
Tchusowaya. 

M.  Fischer  le  cite  aussi  a Podolsk,  a Miatchkova  et  a Grigorievo;  M.  Leplay,  a Roubeiuoi, 
dans  le  Donetz,  et  M.  Blasius,  a Serpoukhof.  Selon  M.  de  Koninck,  il  se  trouve  dans  un 
assez  grand  nombre  de  localites  de  la  Belgique,  et  y appartient  aussi  au  systeme  carbonifere. 

Explication  des  figures.  Pl.  V,  fig.  2,  a.  Individu  jeune  montrant  les  bras  spiraux. 

Fig.  2,  b.  Autre  individu  avec  les  deux  lamelles  interieures;  le  sommet  de  I’ouverture 
deltoide  est  en  partie  cicatrise. 

Fig.  2,  c.  Grand  individu  revetu  de  son  test;  variete  transverse. 

Fig.  2,  d.  Moule  interieur  de  la  valve  dorsale. 

Fig.  2,  e.  Variete  allongee. 

Fig.  2,  f.  Variete  a sinus  etroit,  provenant  du  terrain  carbonifere  du  Donetz. 


23.  SP1RJFER  SUPERBUS. 

PL.  V,  FIG.  4. 


Spirifer  superbus,  Eichw.,  apud  von  Buch,  1840,  Beitr.  zur  geb.  Russl.,  p.  111. 


Ce  Spirifer,  qui  a le  facies  d’une  espece  carbonifere  et  que  nous  eroyons  etre  celui  dont  parle 
M.  de  Buch  dans  sa  description  des  fossiles  de  Russie,  nous  a ete  donne  a Bogoslofsk  comme 
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provenant  de  la  riviere  Tatia,  au  nord  de  cette  usine,  et  s’y  trouvant  melange  avec  des  es- 
peces siluriennes  et  devoniennes.  M.  de  Buch  dit  aussi  1 avoir  reeu  des  ou  s e a rnieie 
lolva,  au  sud  de  Bogoslofsk  avec  d’autres  fossiles  du  meine  age.  Neammoins,  nous  conservons 
nuelques  doules  sur  l’exactitude  de  ces  associations,  et  c’est  pour  appeler  l’attention  a egard 
du  veritable  gisemenl  de  eet.e  espeee,  que  nous  avons  fait  figurer  l’echantillon  assez  mal 
conserve  que  nous  en  possedons.  Elle  parail  avoir  trop  d’affimtes  avec  deux  especes  du 
svsteme  carbonifere,  le  S.  crassus  (de  Kouinck)  el  leS.  striatus  (Sow.),  pour  que  nous  a met- 
t'ions  legerement  qu’elle  appartienne  dans  I’Oural  a des  depots  plus  anciens.  Quelle  que  so. 
sa  ressemblance  avec  les  deux  especes  que  nous  venous  de  citer,  nous  devons  dire , toute  ois, 
qu’elle  pent  en  etre  distinguee  par  la  forme  aplatie  de  ses  plis,  et  le  peu  de  dicbotomie 
qu'ony  observe,  ainsi  q,.e  par  la  delimitation  moms  uette  de  son  etde  son  l»„r,vd«. 

Dimensions.  Longueur,  47  millimetres.  - Par  rapport  a la  longueur:  large..,, 

^ Gis.  et  loc.  Galcaires  siluriens  ou  devoniens  de  la  riviere  I atia,  cent  trentc  % istes  au  noid 
de  Bogoslofsk;  riviere  Jolva,  trente  verstes  au  S.  0.  de  la  meme  usine,  avec  la  T.  anmaspus 
et  le  BeUerophon  radiatus  d’Orb. 

Explication  des  figures.  Pl.  V,  fig.  4.  Individu  adulte  vu  du  cote  de  la  valve  ven  ra  e. 


24.  SPIRIFER  STR  AN  GW  AY  SI . — ( Nov.sp .) 
PL.  VI,  FIG.  1. 


Coquille  ailee,  de  grandeur  moyenne,  tres  dilatee  transversalement,  deux  fms  el  dem.e 
plus  large  que  longue  et  terminee  de  chaque  cole  par  des  pomtes  nnuees  et  ebees. 
Les  aretes  laterales  sont  legerement  concaves,  sinueuses,  et  convergent  fortement  vers  e 
front.  La  valve  dorsale  est  peu  epaisse.  Elle  est  pourvue  d’un  sinus  a bords  arromhs  qm 
remonte  jusqu’au  crochet,  et  qni  s’ouvre  sous  an  angle  de  24-  On  y distingue  trms 
ou  quatre  plis,  dont  un  ou  deux  sont  quelquefo.s  dicbotomes.  Les  phs  lateral  x, 
croissent  rapidement  a mesure  qu’ils  s’eloignent  du  sinus.  Les  sept  ou  huit  premiers 
sont arrondis  et  larges  comparativement  aux  sillons  qui  les  separent : plusieurs  sont  divises 
vers  le  bord,  comme  dans  le  S.  undulatus  du  magnesian  limestone  d’Angleterre.  Les  plis 
qui  suivent  sont  tres  peu  prononces,  et  six  d’entre  eux  occupent  le  meme  espace  que  trois 
des  plus  rapproches  du  sinus.  Il  y a a peu  pres  treize  ou  quatorze  plis  de  chaque  cote;  . « 
sont  omes  de  lignes  d’accroissement  transverses,  tres  legeres,  qm  demontrent  que  a onne 
de  cette  coquille  est  I,  mdme  i ses  differeuts  ages.  Le  plus  grand  diametre  se  trouvc  au  bord 
cardinal.  Valve  ventrale  inconnue. 

Dimensions.  Longueur,  20  millimetres.  — Par  rapport  a la  longueur  : largeur,  «,50. 

Happens  et  differences.  Nous  avions,  d’abord  selon  1’ opinion  commune  en  Russie,  rapporte 
cette  coquille  au  S.  trigonalis;  mais  en  la  comparant  anx  figures  publiees  par  Martin, 
Sowerby  et  M.de  Koninck,  ainsi  qu’a  des  exemplaires  de  cette  espeee  que  nous  possedons 
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d’Angleterre,  nous  avons  reconnu  des  differences  trop  considerables  pour  ne  pas  1 en  dis- 
tinguer.  Le  S.  Strangwaysi  est  plus  transverse,  moins  triangulaire,  et  moins  gibbeux  que 
le  S.  trigonalis,  et  la  nature  de  ses  plis  arrondis,  reguliers,  peu  espaces,  ne  le  distingue  pas 
moins  de  celui-ci  que  sa  forme  generale.  Compare  aux  S.  rhomboideus  et  convolutus  Phill., 
il  est  moins  transverse,  moins  gibbeux;  ses  aretes  laterales  sont  plus  sinueuses,  et  sou 
front  plus  proeminent.  Le  S.  umlulatus  du  Zechstein  est  la  forme  dont  il  se  rapproche  le 
plus,  mais  ce dernier  ale  sinus  lisse.  En  dediant  cette  espece  a M.  Strangways,  nous  saisissons 
avec  einpresseincnt  l’oecasion  de  payer  notre  tribut  de  reconnaissance  a 1’ auteur  du  premier 
essai  de  carte  gcologique  de  la  Russie  pour  les  documents  qu’il  a bien  voulu  nous  donncr. 

Gis.  et  ioc ■ Celle  espece  est  assez  repandue  dans  le  ealcaire  carbonifere  de  Russie  el 
parait  en  caraeleriser  les  etages  moven  et  superieur.  Nous  1 avons  trouvee  dans  lescalcaires 
blancs  a Fusulines  de  Syskaia,  sur  la  Dvina,  a cent  soixante  verstes  au  S.  d Archangel. 
L’echantillon  que  nous  figurons  provient  des  environs  de  Moscou,  et  nous  a ete  donne  par 
un  ile  nos  amis,  M.  F, rears,  qui,  fixe  depuis  long-temps  dans  cette  capitale,  consacre  avec 
sueces  ses  loisirs  a la  geologic.  Nous  avons  encore  trouve  cette  espece  a Zara'isk,  dans  le 
ealcaire  carbonifere  moyen.  Le  S.  trigonalis  que  cite  M.  Blasius  a Yosnesenskaia  Sloboda, 
(Reise  in  Russland,  vol.  ii,  p.  34)  est.  peut-etre  la  me  me  coquille. 

25.  SP1RIFER  CRASSUS. 

PL.  VI,  FIG.  2. 


Spirifer  crassus,  de  Kon.,  1842,  Description  desfoss.  de  lielg.,  p.  262,  pi.  15  bis,  fig.  5. 


Coquille  legerement  transverse.  Valve  dorsale  assez  fort ement  bombee;  sinus  large,  evase, 
a bords  arrondis,  couvert  de  plis  longitudinaux  inegaux,  dichotomes,  au  nombre  de  deux  ou 
trois,  pres  du  sommet,  et  de  sept  ou  huit  vers  les  bords.  Les  plis  lateraux,  plus  larges  que 
ceux  du  sinus,  sont  sub-arrondis,  et  offrent  aussi  ca  et  la  des  exemples  de  dichotomie.  A 
20  millimetres  du  crochet,  on  en  compte  dix  a douze  sans  v comprendre  les  plis  exterieurs 
qui  sont  presque  effaces.  Le  bord  cardinal  parait  etre  plus  court  que  le  diametre  transverse, 
et  les  angles  lateraux  sont  arrondis.  Nous  n’avons  de  cette  coquille  qu’une  valve  dorsale  en 
assez  mauvais  etat.  C’est  avec  le  S.  crassus  do  M.  de  Koninck  qu’elle  a le  plus  de  rapports. 
Nous  l’avons  coinparee,  non  seulement  avec  la  figure  que  cet  auteur  donne  de  cette  espece, 
mais  encore  avec  de  nombreux  echantillons  que  nous  en  avons  recueillis  en  Belgique. 

Dimensions.  Longueur,  35  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,30;  lar- 
geur  du  sinus  au  bord  frontal,  0,34  de  la  largeur  totale. 

Rapports  et  differences.  Cette  espece  rappelle  un  peu  les  S.  trigonalis  et  rotundatus.  Elle 
differe  du  premier  par  ses  angles  lateraux  arrondis,  et  par  la  moindre  etendue  de  son  bord 
cardinal,  ainsi  que  par  ses  plis  moins  eleves  et  plus  rapproches  ; elle  se  distingue  facilement 
du  second  par  son  sinus  entierement  plisse.  M.  de  Koninck  rapproche  encore  le  S.  crassus  du 


Ifjg  terrain  paleozoique. 

S.  bisulcatus,  mais  en  indiquant  qu’il  est  toujour s facile  de  reconnaitre  ces  deux  especes,  si 
I’on  remarque  que  chez  le  S.  crassus  I’area  n’ a guere  en  longueur  que  la  inoitie  de  la  largeur 

de  la  coquille.  . 

Gis.  et  loc.  Cc  Spirifer  provient  des  ealcaires  carbon! feres  de  Cosatcln-Datchi,  sur  le  revets 

oriental  de  l’Oural,  a I’E.  de  Miask.  M.  de  Koninck  le  cite  a Vise,  en  Belgique,  egalemenl 
dans  lecalcaire  carbonifere,  ou  il  est  assez  cotnmun.  Nous  l’avons  trouve  ausstdans  le  mountain 

limestone  du  Yorkshire.  . . . , 

Explication  de  la  figure.  Pl.  VI,  fig.  2.  Individu  provenant  de  Cosatcln-Datcln  (Oura  ). 

2G.  SPIRIFER  1NCRASSATUS. 

PL.  VI,  FIG.  3. 


Terebratula  incrassata,  Eichw.,  1829,  Zool.  sp .,  vol.  i,  p.  276,  pl.  k,  fig.  12. 

Spirifer  Pentlandi,  d’Orbigny,  1843,  Voy.  dans  VAmir.  miv.,  vol.  in,  p.  48. 

Coquille  transverse  et  demi-circulaire.  Le  bord  cardinal,  egal  au  plus  grand  diametre, 
est  legerement  arrondi  aux  eXtremites.  Les  aretes  laterales  ferment  avec  le  front  un  denu- 
depresque  regulier.  Le  bourrelet  est  saillant  et  orne  de  trots  pits  longitudinaux  un  pen 
plus  larges  que  les  plis  lateraus,  mais  arrondis  comtne  eux  et  separes  par  des  stllons  etroits 
et  peu  profonds.  Les  plis  lateraux  sont  simples,  au  notnbre  de  douze  de  chaque  cote,  et  leur 
diametre  decroit  regulierement  a partir  du  sinus  vers  les  angles  de  la  coquille.  Ils  sont 
traverses  dans  leur  inoitie  anterieure  par  quatre  ou  cinq  stries  d’accrotssemenl  ecadleuses  et 
festonnees.  Valve  dorsale  inconnue. 

Dimensions.  Longueur,  19  millimetres.  - Par  rapport  a la  longueur  : largeur,  l,/0. 

Rapports  et  difjirences.  L’ecbantillon  que  nous  figttrons  id  a de  si  grands  rapports  avec  la 
T incrassata  Eichw.  et  le  S . Pentlandi  d’Orb.,  que  nous  croyons  devoir  l’assnmler  comple- 
tement  ala  plus  ancienne  de  ces  deux  especes.  On  pourra  peut-dtre  un  jour  le  reuntr  a 
Utre  de  variete  au  S.  trigonalis,  nom  sous  lequel  il  est  quelquefots  destgne  en  Russte;  mats 
[es  dilferences  que  notre  echantillon  presente  avec  cette  derniere  espece,  telle  que  nous 
la  connaissons,  soil  en  Angleterre,  soil  en  Belgique,  nous  engagent  a conserver  provisoirement 
le  nom  de  M.  Eichwald.  En  effet,  le  S.  trigonalis  ales  plis  tranchants,  peu  reguliers,  tnegaux, 

souvent  fendus  ou  dicholomes,  et  separes  par  de  larges  sillons. 

Gis  et  loc  Nous  avons  trouve  cette  espece  dans  les  ealcaires  carbontferes  des  environs  de 
Vitegra,  a sept  verstes  a VO.  de  cette  ville.  M.  Eichwald  dit  avoir  recueillt  la  T.  incrassata 
dans  le  diluvium  des  environs  de  Grodno,  circonstance  assez  extraordinaire,  putsquil 
n’ exist e pas  de  calcaire  carbonifere  connu  dans  la  direction  d’ou  ont  ete  transposes  les 
material, x qui  ferment  les  depots  diluviens  de  cette  contree.  Le  S.  Pentlandi  provient,  selon 
M d’Orbigny,  de  l’extremite  de  File  de  Pariti,  dans  le  lac  de  Titicaca  (Amerique  meridionale). 
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27.  SPIRIFER  STRIATUS. 

PL.  vi,  fig.  4,  a,  b,  c. 

Anomites  striatus,  Martin,  1809,  Petr,  derb.,  p.  10,  pi.  23,  fig.  1,  2 (lion  Cyrtia  striata,  von  Bach.  1832, 
Netc-  Jahrb.fur  min.,  p.  109). 

Terebralula  striata,  Sow.,  Linn,  trans.,  vol.  xn,  part.  2,  p.  515,  pi.  28,  fig.  1,  2. 

Spirifer  slriatus , id.,  1821,  Min.  conch.,  vol.  in,  p.  125,  pi.  270. 

— atlenualus,  kl.,  1825,  ibid.,  vol.  v,  p.  151,  pi.  Zi93,  fig.  3,  h,  5. 

— — Fleming,  1828,  British  anim.,  p.  375. 

— striatus,  id.,  ibid. 

Delthyris  atlenuala,  Ridden,  183Zi,  Verst,  der  Mark  Brand.,  p.  177. 

Terebralula  — Deshaycs,  1836,  Adit.  dc  Lam.,  vol.  vn,  p.  375. 

— striata,  id.,  ibid.,  p.  369. 

Spiri/'era  — Phill.,  1836,  Geol.  of  Yorksh.,  vol.  ii,  p.  217. 

— atlenuala,  id.,  ibid.,  p.  218,  pi.  9,  fig.  13. 

Spirifer  slriatus,  von  Buch,  1837,  Ueber  Delthyris  el  Mini.  Soc.  gAol.  de  France,  vol.iv,  p.  19Zi,p|.  y,  fi-  20 

— — de  Ron.,  18Zi2 , Desc.  desfoss.  de  Belg.,  p.  257. 


Celte  espece,  assez  difficile  a I fieri  caracteriser,  se  distingue  principalement  par  le  grand 
noinbre  de  ses  plis,  leur  dichotomie  et  la  forme  arrondie  de  ses  aretes  laterales.  Les  echantil- 
lons  que  nous  avons  trouves  en  Russie  ont  un  sinus  assez  prononce,  qui  prend  naissance  a la 
poiule  du  crochet  dc  la  valve  dorsale.  Le  bourrelet  de  l’autre  valve  est  moins  distinct.  L’un  ei 
I’autre  sont  couvcrts  de  plis  rayonnanls,  minces,  arrondis,  dont  le  nombre  est  de  deux  ou 
trois  au  sonnnet,  et  de  six  ou  sept  vers  les  bords;  si  nous  possedions  de  plus  grands  individus, 
il  n’y  a pas  de  doute  que  l’ on  pourrait  en  compter  jusqu’a  douze  ou  quatorze,  aitisi  que  dans 
les  echantillons  d’Angleterre.  Ils  grossissent  peu  du  crochet  vers  les  bords,  et  sont  tout-a-fait 
semblables  aux  plis  lateraux  adjacents.  Ces  derniers  se  sub-divisent  aussi  dans  leur  longueur, 
el  sont  au  noinbre  de  quinze  a vingt  de  chaqoecote.  Les  sillons  ou  intervalles  entre  les  plis  sonl 
a peu  pres.de  la  meme  largeur  que  ces  derniers,  inerne  a une  assez  petite  distance  de  forigine 
d’un  nouveau  pli.  1 .e  bord  cardinal,  quand  il  est  eulier,  se  termine  en  pointe,  et  donne  la  mesure 
de  la  plus  grande  largeur  de  la  coquille.  La  valve  ventrale  est  semi-cireulaire  ou  semiellip- 
tique.  Le  crochet  de  la  valve  dorsale  esttres  reoourbe,  l’area  est  concave  et  a bords  sub- 
paralleles.  La  fente  deltoide  est  assez  large. 

Dimensions.  Longueur,  21  millimetres.  — Par  rapport  a la  longueur  : largeur,  l,68;epais- 
seur,  0,56. 

Rapports  et  differences.  Il  nous  a ete  impossible  de  decouvrir  aucune  difference  eonstante 
entre  les  S.  striatus  el  attenuate,  et  nous  avons  cru  devoir,  a l'exemple  de  M.  de  Koninck,  les 
ceunir  en  une  seule  espece,  ne  conservant  qu’a  titre  de  variete  le  nom  d’attenuatus  aux  esperes 
ailees  et  transverses.  Le  nom  de  striatus  a ete  applique  par  M.  de  Buch  ii  un  autre  Spirifer 
trouve  par  M.  Dubois  dans  les  environs  de  Pokro'i,  et  qu’il  a appele  Cyrtia  striata.  Cette 
coquille,  analogue  au  S.  subconicus  de  Martin,  doit,  selon  cet  auteur,  former  une  espece 
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nouvelle  et  nous  la  rapportons,  provisoirement,  an  S.  tenticulum  Nob.  M.  de  Konmck  nous  ap- 
Zd  t-en  Belgique  dans  la  plupart  des  collections,  on  donne  le  nom  de  5.  a tenuo  us  au 
S.  rJneuili  des  couches  devoniennes,  bien  que  celui-ci  sen  distingue  facdement  par  la  sun- 

^ condor  (d’Orb.,  Voy.  dans  l’ Amir,  meridian.,  vol  IV,  p.  46,  pi.  5,  %•  U-14)  n°u» 
parait  etre  une  espece  analogue,  sinon  identique,  a la  variete  adee  nominee 

Gis  a loc  Le  S.  striatm  est  ires  caracteristique  du  systeme  carbomfere  nuns  1 e t rar 
en  Bus!  Nous  ne  1’avons  trouve  que  de  I’autre  cote  de  1’Oural,  a Cosatchi-Datcbi  (E.  de 

Miask)  localite  qui  renferme  plusieurs  especes  identities  ou  analogues  a celle  d Ang  cterre, 
M.ask),  i q £ ^ M de  Buch  dit  qne  cette  espece  exisle  dans  le  Donetz 

et  inconnues  1 ansdc^  ^ ^ y dtre  rarej  car  eHe  a ecbappe  a nos  recberches. 

U sZLis  se  trouve a B.ringen,  sm-  le.  bords  du  Rbin;  » Vise,  en  Belgique  (de  Koo.)i 
. 7t  1 lrlaude;  dans  le  Yorkshire,  et  dans  le  Derbyshrre.  II  « ete  trouve  auss,  per 
; Pailleue,  en  Espagne,  dans  le  eeleaire  carboniferede  Pos,  c„  Calvales.  Eufm  son  analogue, 
|e" .S.  condor,  se  rencontre  sur  le  plateau  holivien,  a Yarb.chambi,  au  nord  de  a Paz,  a 
4 000  metres  d elevation,  ll  y est  melange  avec  d’autres  especes  du  systeme  carbomfere. 

’ Explication  des  figures.  Pl.  VI,  fig.  4,  a.  Valve  dorsale  de  grandeur  naturelle. 

Fig.  4,  b.  Autre  individu  plus  jeuue,  vu  de  profd. 

Fig.  4,  c.  Le  meme  vu  de  face. 


28.  SP1RIFER  BLASII.  — {tiov.  sp.) 
pl.  VI,  FIG.  9,  a,  b,  c,  d. 

Cette  cnquille  est  arrondie « d^“ 

f 7™dt"r^U  rente  ’del, aide  est  — large  e,  forme  u„  triangle  sub- 
donLral  tieuf  p”lis  eleves  et  arroudis  partent  du  son, met  de  la  valve  ventrale,  et  son,, 
.usque  pris  des  bords,  asses  distincls  des  plis  seoondn.res,  Cebu  du  milieu  est  1 engine  u 
Cllet,  e,  se  sub-divise  en  qua, re  plis,  don,  deux  au  milieu  sou,  plus  serres  e mom. 
JZL  que les  aulres.  Sur  la  valve  dorsale  il  ny  a pres  du  eroehe,  que  butt  pbs  le  ueu- 
■ ■ ,„,„t  remplace  par  le  petit  sillon  median  qui  est  1'origine  du  sinus.  Chacuu  d eux  est 

Ze  rVeux^moins  Li,  qui  naissen,  sueeessivemeu,  a mesure  que  ,a  .nquille 
ZZ  a quelque  distance  du  crochet  le  fond  du  sinus  est  garm  de  trots  pbs;  au  bord 

terieunl  \ en  aoniq.  millimetres  — Par  rapport  a la  longueur : largeur,  l,l2;epais- 

Dimensions.  Longueur,  lomulimetr  . 

seur,  0,70;  largeur  de  l’area,  0,66. 

Z,  ,,  ..  nne  nous  considerons  comme  nouvelle,  est 

Rapports  et  differences.  Cette  petite  espece,  q _ 

facile  I distil, guer  par  la  forme  particuliere  de  ses  plis.  L.  pet.tesse  de  son  area,  compara- 

tivement  a la  largeur  de  la  coquille,  et  le,  plis  de  sou  sinus,  la  platen,  dans  le  groupe  que 
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M.  de  Koninck  a designe  sous  le  nom  de  Bostrati-plicati,  groupe  dans  lequel  nous  ne  connais- 
sons  que  le  S.  pectinoides  de  cet  auteur,  auquel  on  puisse  la  comparer.  Cette  derniere  espece 
s’en  distingue  toutefois  par  ses  plis  plus  nombreux  et  moins  inegaux.  Le  S.  duplicicosta  Phill. 
presente  aussi  a peu  pres  les  memes  differences. 

Gis.  et  Loc.  Le  gisement  de  cette  espece  ne  la  rend  pas  moins  interessante  que  sa  forme 
bien  caracterisee.  Elle  appartient  aux  couches  permiennes  des  environs  de  Kirilof,  qui  sont 
sur  le  prolongement  de  celles  d’Ustvaga.  Elle  a ete  decouverte  par  le  professeur  Blasius,  a qui 
nous  nous  faisons  un  plaisir  de  la  dedicr. 

Explication  dcs  figures.  Pl.  VI,  fig.  9,  a.  Individu  adulte  de  grandeur  naturelle. 

Fig.  9,  b.  Le  meme  vu  du  cote  de  la  valve  dorsale. 

Fjg.  9,  c.  Le  meme  vu  de  profit. 

Fig.  9,  cl.  Le  meme  pose  sur  les  crochets  et  montrant  la  languette  du  sinus  de  la  valve 

dorsale. 


29.  SPIRIFER  SARANyE.  — (Nov.  sp.) 

PL.  vi,  fig.  15,  a,  b, 

Coquille  de  taille  moyenne,  assez  renflee,  presque  aussi  longue  que  large,  remarquable 
par  la  conformation  de  ses  plis  et  par  la  hauteur  de  son  area.  Les  premiers,  au  nombre  de 
six  ou  sept  de  eliaque  cote,  sont  extremement  plats  et  d'une  largeur  extraordinaire.  Le  sinus 
est  garni  de  cinq  ou  six  plis  plus  petits,  mais  egalement  deprimes.  L’area  est  tres  elevee, 
fortement  triangulaire,  plane  ou  peu  recourbee,  et  egale  a la  plus  grande  largeur  de  la 
coquille.  Son  angle  apicial,  qu’une  brisure  nous  a empeches  de  mcsurer  exactement,  devait  etre 
d’environ  70  a 75°.  Le  sinus  de  la  valve  dorsale  est  assez  bien  marque,  et  occupe  le  tiers 
environ  de  la  largeur  totale.  La  valve  ventrale  nous  manque  presque  entierement ; elle  est 
pourvue  d une  Ires  petite  area,  et  son  sommet  assez  renfle  montre  1 origine  du  bourrelet. 

Dimensions.  Longueur,  32  millimetres.— Par  rapport  a la  longueur:  largeur,  1,00;  epais- 
seur,  0,85.  Longueur  de  l’area,  0,55  de  la  largeur  totale. 

Rapports  et  differences.  Cette  espece  est  essentiellement  differente  de  toutes  celles  qui  nous 
sont  connues.  Par  son  sinus  plisse  et  la  hauteur  de  son  area,  elle  se  rapproche  des  S.  apertu- 
ratus,  subconicus  et  tenticulum,  mais  ceux-ci  ont  des  plis  lins,  si  distincts  de  ceux  du  S.  Sarance , 
que  la  necessile  de  considerer  cette  derniere  espece  connne  tout-a-fait  nouvelle  ne  peut  etre 
1’objet  d’aucun  doute. 

Gis.  et  loc.  Calcaire  carbonifere  de  Sarana,  sur  l’Ufa,  au  sud  de  Krasno-Ufimsk  (Oural),  oil 
elle  a ete  decouverte  par  l’un  de  nous. 

Explication  des  figures.  Pl.  VI,  fig.  15,  a.  Individu  de  grandeur  naturelle  vu  de  prolil. 

Fig.  15,  b.  Le  meme  vu  de  face. 
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A SINUS  LISSE.  — (OSTIOLATI.) 

•30.  SPIRIFER  GLINKANGS.  — [Nov.  .ip.) 

PL.  in,  FIG.  8,  a,  b,  c,  d,  e,-  f. 


Coquille  sub-arrondie.  Valve  dorsale  un  peu  plus  epaisse  que  la  valve  ventrale,  comme 
chez  tous  les  Spirifer  reguliers  : bord  cardinal  plus  court  que  le  diametre  transverse.  Area 
mediocre,  tnangulaire,  concave,  separee  du  reste  de  la  valve  dorsale  par  des  aretes  trancliantes, 
legerement  sinueuses.  Fente  mediane  plus  large  que  haute  et  non  cicatrisee.  Le  sinus  est 
profoud  et  distinct  jusqu’a  la  pointe  la  plus  extreme  du  crochet;  il  s’elargit  rapidement 
jusqu’au  front  ou  il  equivaut  presque  a la  moitie  de  la  largeur  de  la  coquille,  et  se  termine 
par  une  languetle  dont  la  longueur  est  egale  a la  moitie  de  la  largeur.  Valve  ventrale 
arrondie,  renflee  pres  du  sominet  et  pourvue  d’ une  tres  petite  area.  Le  bourrelet,  aussi  pro- 
nonce  que  le  sinus,  est  limite  de  chaque  cote  par  deux  sillons  un  peu  plus  profonds  que  ceux 
qui  separent  les  autres  pi  is. 

Le  plus  grand  diametre  transverse  de  cette  coquille  est  vers  le  milieu  de  sa  longueur,  et 
sa  plus  grande  hauteur  pres  du  natis.  Les  aretes  laterales,  arrondies  suivant  des  arcs 
dont  les  cordes  sont  paralleles,  s’unissent  aux  aretes  cardinales  par  des  angles  oblus. 
Le  contour  frontal  est  unpeu  saillant.  Les  bords  des  valves  sont  simples  et  tranchants.  La  sur- 
face est  ornee  de  plis  rayonnanls,  simples,  etroits  et  tres  aplatis,  dont  le  diametre  est  a peu 
pres  double  de  celui  des  sillons  qui  les  separent.  On  en  compte  vingt  a vingt-deux  de  chaque 
cote  du  sinus.  Ce  dernier  est  presque  lisse  et  couvert  seulement  de  quelques  plis  tout-a-fait 
obsoletes;  il  est,  ainsi  que  les  cotes,  orne  de  stries  croisees,  tres  fines  et  presque  microsco- 
piques,  fig.  8,  f (i). 

Dimensions.  Longueur,  30  millimetres.  — Par  rapport  a la  longueur : largeur , 1 ,0G ; 
epaisseur,  0,70  ; largeur  de  1’area,  0,75  de  la  largeur  totale;  largeur  du  sinus,  0,45  id. 

Rapports  et  differences.  Cette  espece  petit  ctre  consideree  comme  voisine  du  S.  ostiolatus  et 
comme  son  representant  dans  l’Oural;  mais  le  S.  ostiolatus  a une  forme  generate  carree,  les 
angles  lateraux  saillants,  les  plis  moins  nombreux  et  plus  prononces.  En  dediant  cette  espece 
. au  general  Glinka,  sous  les  ordres  duquel  sont  places  tous  les  districts  miniers  de  l’Oural, 
nous  aimons  a rappeler  le  souvenir  de  la  maniere  noble  et  cordiale  dont  il  nous  a accueillis. 

Gis.  et  loc.  Cc  Spirifer  provient  des  bords  de  la  riviere  Serebrianka,  affluent  de  la  Tchu- 
sowaia  (Oural),  a environ  vingt-cinq  verstes  au  dessus  de  son  embouchure.  Nous  l’avons  trouve 

(1)  Le  solde  l’4tat  de  New-York  renferme  plusieurs  espfeces  de  Spirifer,  dont  les  plis  sont  ainsi  finement  stries 
dans  la  longueur,  tels  par  exemple  que  les  Delthyris  Niagarensis  et  mesastrialis.  (Voir  Geology  of  New- 
York,  part  iv,  par  M.  J.  Hall,  1843.) 
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dans  les  premieres  couches  calcaires  qui  succedent  aux  schistes  sans  fossiles  de  Serebriansk, 
el  qui  contiennent  la  Tevcbraiula  pvisca^  le  Favosites  Gothlandica  et  d’autres  especes  com- 
munes,  en  general,  aux  systemes  silurien  et  devonien. 

Explication  des  figures.  Pl.  Ill,  fig.  8,  a.  Individu  de  grandeur  naturelle. 

Fig.  8,  b.  Le  meme  vu  du  cote  de  la  valve  dorsale.  Le  dessinateur  a trop  fait  ressortir 
les  plis  a peine  visibles  du  sinus. 

Fig.  8,  c.  Le  meme  vu  du  cote  du  front. 

Fig.  8,  d.  Le  meme  vu  du  cote  des  crochets. 

Fig.  8,  e.  Le  meme  vu  de  profil. 

Fig.  8,  f.  Grossissement  de  quatre  plis  longitudinaux  de  la  surface. 


31.  SPIRIFER  MURALIS.  — (Noi\ ' sp.) 
pl.  v,  fig.  5,  a,  b,  c , d,  e. 


Coquille  tres  transverse,  terminee  de  chaque  cote  par  des  pointes  souvent  fort  aigues. 
Valve  dorsale  legerement  cintree  du  sommet  jusqu’au  front.  Area  tres  elevee  et  verticale, 
a bords  superieurs  trancbants,  a extremites  laterales  minces  et  attenuees.  Ouverture  deltoi'de 
en  forme  de  triangle  isocele  aigu;  sa  base  n’occupe  qu’un  cinquieme  de  l’area.  La  charniere 
represente  la  plus  grande  largeur  de  la  coquille.  Les  aretes  laterales  sont  inflechies  et  conca- 
ves. Le  sinus  median  de  la  valve  dorsale  commence  a l’extremile  du  crochet,  et  s’ouvre  sous 
un  angle  de  30°.  U est  lisse  et  horde  de  deux  plis  plus  larges  que  les  plis  des  cotes;  ses  bords 
sont  evases  et  son  fond  est  legerement  arrondi.  Valve  ventrale  deprimee,  peu  convexe,  de- 
pourvue  de  toute  espece  d’area ; son  Lord  cardinal  est  droit,  et  son  sommet,  d’une  extreme 
petitesse,  ne  depasse  pas  la  ligne  de  la  charniere.  Le  bourrelet  a peu  de  saillie  comparative- 
ment  a la  cavite  du  sinus  auquel  il  correspond;  il  est  nettement  limite  par  deux  sillons  pro- 
londs.  Les  cotes  sont  garnis  de  quatorze  a dix-huit  plis  simples  et  arrondis,  qui  diminuent  gra- 
duellement  et  regulierement  vers  les  extremites  laterales,  oil,  malgre  leur  finesse  ils  ne 
cessent  pas  d’etre  distincts.  On  observe  en  outre  quelques  stries  transversales  tres  fines. 

Dimensions.  Longueur,  8 a 12  millimetres.  — Par  rapport  a la  longueur  : largeur,  2,00 
a 3,50.  Angle  cardinal,  130°. 

Rapports  et  differences.  M.  de  Bucb,  dans  sa  description  des  fossiles  de  Russie  (1),  a men- 
tionne  cette  espece  qui  lui  a ete  envoyee  dans  une  roche  calcaire  provenant  de  la  riviere 
Volkof.  Il  la  place  avec  raison  entre  le  S.  speciosus  et  une  autre  espece  que  nous  avons 
nommee  S.  tenticulum ; elle  se  distingue  du  premier  par  la  hauteur  de  l’area,  et  du 
second  par  son  sinus  lisse.  Le  S.  muralis  a encore  quelques  rapports  avec  le  Delthyris  elevata 
Dal  man ; mais  ce  dernier  est  beaucoup  moins  transverse,  et  son  area  est  courbee.  11  existe  aussi 
dans  l’Eifel  une  espece  inedite  tres  voisine,  a area  haute  et  verticale  et  a sinus  lisse.  Ce  qui 


(1)  Beilr.  zur  gebirgsform.  Russl.,  1840,  p.  55. 
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distingue  particulierement  le  S.  muralis  de  ces  diverses  especes,  ee  sont  les  extremites  si  effi- 
lees  et  si  minces  de  son  bord  cardinal  et  l’echancrure  de  ses  aretes  laterales. 

Gis.  et  loc.  Cette  espece  est  assez  abondante  dans  les  couches  devoniennes  des  rives  du 
Volkof  et  de  Tchudovo,  sur  la  route  de  Saint-Petersbourg  a Novogorod.  Nous  n’en  avons 
trouve,  toutefois,  que  des  valves  isolees.  Selon  M.  de  Buch,  elle  y serait  associee  au  veritable 
S.  speciosus,  et  nous  y avons  trouve,  en  eflet,  une  valve  qui  pourrait  peut-etre  appartemr  a 
cette  espece. 

Explication  des  figures.  Pl.  V,  fig.  5,  a.  Valve  dorsale  de  grandeur  naturelle. 

Fig.  5,  b.  La  meme  vue  du  cote  del’area. 

Fig.  5,  c.  La  meme  vue  de  profit. 

Fig.  5,  d.  Valve  dorsale  d’un  autre  individu;  variete  plus  transverse. 

Fig.  5,  e.  Valve  ventrale  isolee. 

32.  SPIRIFER  CURVIROSTRIS.  — (Nov.  tp.) 

PL.  VI,  FIG.  14,  a,  b. 

Coquille  de  grandeur  moyenne,  remarquable  par  une  area  triangulaire,  tres  elevee  et 
ayant  15  millimetres  de  hauteur  sur  40  de  base.  Cette  area  est  arrondie  et  fortement  re- 
courbee,  surtout  vers  le  sommet;  ses  bords  lateraux  sont  emousses,  etelle  n’est  pas,  comme 
dans  le  S.  cuspidatus , separee  du  reste  de  la  valve  dorsale  par  des  aretes  tranchantes.  L ou- 
verture  deltoide,  un  peu  plus  haute  que  large  (14  millimetres  sur  13),  est  en  partie  cica- 
trisee  par  des  callosites  qui  resultent  de  I’epaississement  des  deux  lames  de  soutien  des  dents. 
Le  sinus,  etroit  et  profond,  commence  a la  pointe  du  crochet  ou  son  angle  d’ouverture  n est  i/ue 
de  20°.  Quand  la  valve  est  vue  de  cote  (fig.  14,  b),  sa  courbure  est  legere  et  reguliere  jusque 
pres  du  crochet,  ou  la  ligne  de  profil  se  replie  et  rentre  fortement  sur  elle-meme. 

La  surface  exterieure  de  cette  coquille  est  ornee  sur  les  cotes  de  plis  rayonnants,  simples 
et  legeremenl  arrondis  ou  obtus.  Ils  diminuent  rapidement  de  grosseur  depuis  le  bord  du 
sinus  jusqu’aux  extremites  laterales.  Le  septieme  est  deja  moitie  inoindre  que  celui  qui  limite 
le  sinus ; il  y en  a quatorze  a quinze  de  visibles,  el  quelques  aulres  si  fins  qu’ils  sont  presque 
effaces.  Le  sinus  est  lisse. 

Rapports  et  differences.  Bien  que  nous  n’ayons  qu’un  fragment  de  valve  dorsale  de  cette 
espece,  nous  avons  cru  devoir  la  separer  du  S.  cuspidatus , avec  lequel  elle  a sans  doute  beau- 
coup  de  rapports,  a cause  de  la  courbure  de  son  area  et  de  l’etroitesse  de  son  sinus.  En  eflet, 
dans  le  S.  cuspidatus  Tangle  d'ouverture  du  sinus  est  de  35°. 

Gis.  et  loc.  Cette  espece  provient,  ainsi  que  le  S.  Bias'd , des  calcaires  marneux  de  Kirilof 
qui  font  partie,  comme  ceux  d’Dstvaga,  des  assises  les  plus  inferieures  du  systeme  permien. 

Explication  des  figures.  Pl.  VI,  fig.  14,  a.  Valve  dorsale  de  grandeur  naturelle. 

Fig.  14,  b.  La  meme  vue  de  profil. 
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33.  SPIRIFER  HYSTERICUS  P 
PL.  VI,  FIG.  12. 


Hysterolites  hystericus,  Schlot.,  1820,  Pclref. , vol.  i,  p.  249. 

Delthyris  microptera,  Goldf.,  1832,  Traducl.  allem.  du  Man.  de  la  Biche,  p.  525. 

Spirifer  — J.  Sow.,  1842.  Trans,  geol.  Lond.,  2®  stirie,  vol.  vi,  p.  394  et  408,  pi.  38,  fig.  6. 
— hystericus,  de  Koninck,  1842,  Descr.  des/oss.  de  Belg.,  p.  236,  pi.  15,  fig.  3. 


Ce  n’est  qu’avec  doute  que  nous  rapportons  cet  echantillon  incoraplet  au  S.  hystericus.  En 
effet,  si  on  le  compare  a la  figure  que  M.  J.  Sowerby  a donnee  de  cette  espece  dans  les 
Transactions  de  la  Societe  geologique  de  Londres,  on  reconnait  qu’il  en  differe  par  le  petit 
nombre  de  ses  plis  et  leur  forme  arrondie.  Le  S.  hystericus  du  calcaire  carbonifere  de  Bel- 
gique, figure  par  M.  de  Koninck,  a quelquefois  le  meme  nombre  de  plis  que  le  ndtre,  et  ces 
plis  ont  a peu  pres  aussi  la  meme  forme;  mais  les  stries  lamelleuses  transverses  paraissent 
etre  en  general  plus  saillantes.  La  difference  esl  sensible  si  Ton  compare  les  figures  entre  elles ; 
elle  Test  moins  sur  les  echantillons.  Nous  avons  surtout  un  petit  fragment  de  valve,  trouve 
avec  celle  que  nous  avons  fait  figurer,  et  sur  lequel  les  stries  transverses  sont  presque  aussi 
lamelleuses  que  sur  les  echantillons  de  Belgique.  C’est  ce  qui  nous  a determines  a reunir 
proviso irement  notre  espece  de  Russie  au  S.  hystericus. 

Gis.  et  loc.  Ce  Spirifer  a ele  trouve  a Kirilof,  par  M.  Blasius  dans  les  calcaires  blancs  marneux, 
qui  sont  a la  base  du  systeme  permien.  Nous  engageons  les  personnes  qui  visiteront  cette 
riche  localite,  a recherclier  des  echantillons  plus  complets  et  a les  comparer  rigoureusement 
aux  S.  hystericus  et  speciosus,  qui  sont  les  deux  especes  les  plus  voisines.  Comme  toutes 
deux  apparliennent  a des  systemes  plus  anciens,  il  est  assez  probable  que  le  Spirifer  de  Kirilof 
pourra  former  une  espece  differente,  propre  aux  depots  permiens.  Ouoi  qu’il  en  soit,  il  se 
distinguera  toujours  du  S.  undulatus  du  zechstein  d Allemagne  et  d Angleterre,  par  ses 
plis  non  dicho tomes,  par  son  moindre  developpement  en  largeur  et  par  la  regularite  de 
son  sinus. 


34.  SPIRIFER.  — ( Espece  indeterminee.) 
PL.  VI,  FIG.  13. 


Nous  avons  cru  devoir  figurer  cette  valve  incomplete,  pour  ne  rien  negliger  de  ce  qui 
concerne  la  faune  du  systeme  permien,  qui  contiendra  ainsi,  en  Russie  seulement,  cinq 
especes  de  Spirifer  connues,  les  S.  Bias'd,  curvirostris,  hystericus  ? une  petite  espece  tres 
voisine  du  minimus  Sow.  oudu  cristatus  Schlot.,  trouvee  aux  environs  d’ Arzamas,  et  enfin, 
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celle  qui  nous  occupe  en  ce  moment  (1).  Cette  derniere,  a en  juger  par  la  valve  dorsale,  la 
seule  que  nous  possedions,  parait  etre  voisine  de  I’espece  precedente,  et  appartient,  comme 
elle,  aux  Ostiolati.  Elle  s’en  distingue  par  sa  taille,  par  ses  plis  plus  obtus  et  ses  stries  d’ae- 
croissement  lines  et  delicates.  Elle  a neuf  plis  simples  de  cbaque  cote  du  sinus;  sa  forme  gene- 
rate est  transverse,  mais  elle  est  cepeudant  beaueoup  moins  etendue  dans  ce  sens  que  le  S. 
undulatus,  espece  tres  voisine,  a plis  moins  reguliers  et  assez  souvent  bifnrques  vers  les  bords. 

Gis.  et  loc.  Ce  fragment  provient  des  caleaires  marneux  gris  et  jaunatres,  qui  forment  en 
general  dans  le  district  de  Bielebei  (gouvernemeut  d’Orenbourg),  la  base  des  gres  rouges  cupri- 
feres.  11  nous  a ete  envoye  par  notre  ami  le  major  Wangenlieim  von  Qualen,  qui  nous  a donne, 
en  outre,  sur  ce  pays  qu’il  habite,  des  renseignements  precieux.  C est  a son  zele  pour  notre 
science  que  Ton  doit,  sinon  la  premiere  decouverte  d’osseinents  de  Sauriens  dans  cette  contree, 
au  moins  d’importantes  additions  au  peu  que  l’on  en  connaissait,  telles,  par  exemple,  que  ce 
beau  fragment  de  machoire  que  M.  Fischer  a nomrne  Bhopalodon  Jf'angenheiwi  (2).  C’est 
encore  de  lui  que  M.  Kutorga  a recu  les  fossiles  qu’il  vient  de  decrire  dans  les  transactions  de 
la  Societe  miueralogique  de  Saint-Petersbourg.  M.  Wangenheim  von  Qualen  a publie  lui- 
meme  d’interessants  details  geologiques  sur  le  district  de  Bielebei. 

35.  SPIRIFER.  ■ — • ( Espece  indeterminee .) 

PL.  V,  FIG.  6. 

Cette  petite  coquille,  dont  nous  n’avons  qu’une  valve,  a la  plus  grande  analogic  avec  un 
Spirifer  que  Ton  considere  comme  une  variete  du  S.  Bouchardi  Murch.  (Bull.  Soc.  geol. 
de  France , vol.  xi,  p.  253) ; variete  assez  rare  qui  accompagne  cette  espece  dans  les  couches 
devoniennes  du  Bas-Boulonnais,  mais  qui  n’a  pas  ete  deerite  avec  elle.  Elle  a,  comme  l’espece 
type,  les  cotes  laterales  simples,  couvertes  de  stries  transverses,  equidistantes,  ecailleuses 
et  le  sinus  lisse  ou  offrant  au  fond  une  cote  obtuse  et  peu  pronoucee.  Elle  s’en  distingue 
par  une  largeur  beaueoup  moindre  au  bord  cardinal,  par  une  area  plus  elevee  qui  gagne  en 
hauteur  ce  qu’elle  perd  en  largeur,  et  par  une  forme  geucrale  moins  deprimee.  Il  est  assez, 
probable  que  cette  variete  merite  d’etre  distinguee  a litre  d’espece;  mais  nous  nevoulons  pas 
le  faire  sur  les  echantillons  incomplels  que  nous  avons  trouves  en  Russie.  Nous  en  laissons  lc 
soin  a M.  Bouchard,  qui  s’ occupe  de  decrire  tous  les  fossiles  du  terrain  ancien  du  Bas- 
Boulonnais. 


(1)  M.  Kutorga  vient  de  decrire  encore  une  autre  espece  sous  le  nom  de  S ■ rugulatus  (Verhandl.  der  min. 
Gesellsch.  Saint-Pdtcrsb.,  1842).  Bien  que  le  nombre  des  especes  paraisse  etre  considerable  dans  le  systeme  per- 
micn,  nous  devons  dire,  toutefois,  que  trois  d’entre  elles  sont  propres  a la  seule  locality  de  Kirilof,  et  que  les 
autres  sont  si  peu  repanducs  que  la  rencontre  d’un  Spirifer  est  un  cas  assez  rare. 

(2)  Ball,  de  la  Suciiti  des  natural,  de  Moscou,  1841,  P-  460,  pi.  7.  On  nous  toil  de  Saint-P&ersbourg  que 
le  major  von  Qualen  vient  d’apporter  un  sqnelette  de  Saurien,  beaueoup  mieux  conserve  que  tout  ce  que  l’on 
possedait  encore  de  ce  pays. 
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Dimensions.  Longueur,  8 millimetres.— Par  rapport  a la  longueur : largeur,  1,10. 

Cis.  et  Loc.  Calcaires  marneux  d’Ulabue,  entre  Krapivna  et  OdoiefF  (Gouvernemenl  de 
loula).  Ces  calcaires  appartiennent  a la  partie  superieure  du  systeme  devonien  de  la  Russie 
centrale. 


OR  THIS.  — ( Dolman . ) 


Anomites,  Linn^,  Gmelin,  Hiipsch,  Martin,  Wahlenberg. 
terebratulites,  Schlotheim. 

spirifek,  Sowerby,  von  Bucli,  Portlock,  Riimer,  partim. 
strophomena,  Fischer, 

Trigonotreta,  Konig,  Bronn,  partim. 

1’RODUCTUS,  GONAMBONITES,  TRONITES,  HEMIPRONITES,  ORTHAMBONITES,  Pander. 

orthotetes,  Fischer. 
spirifera,  Phillips,  partim. 
terebratcla,  Deshayes,  partim. 

ortbis,  Dalman,  J.  Sowerby,  de  Koninck,  von  Buch,  Phillips,  Portlock,  Riimer,  J.  Hall. 


Coquille  inequivalve,  equilaterale,  non  geniculee,  ni  prolongee  en  avant  a la  maniere  des 
Productus.  Valve  dorsale  ordinairement  bombee  et  sans  sinus,  rarement  plane  ou  concave. 
Valve  ventrale  toujours  plus  ou  moinsconvexe  (1),  ayant  parfois  au  milieu  un  sinus  peu  pro- 
fond.  Surface  couverte  de  stries  rayonnantes,  plus  ou  moins  lines,  rarement  de  plis  comrne 
dans  les  Spirifer  et  jamais  lisse.  Area  distincte,  formee  souvent  aux  depens  de  l’une  et  de 
1 autre  valve,  limitee  par  des  aretes  vives  et  rarement  striee  de  haut  en  bas ; les  stries, 
quand  il  en  existe,  sont  fines  et.  confuses,  et  traversent  les  deux  areas.  Ouverture  triangu- 
laire(2),  large,  non  lanceolee,  fibre  ou  fermee  par  un  deltidium  d’une  seule  piece  (3).  Crochet 
souvent  recourbe.  Bord  cardinal  droit,  rarement  aussi  long  que  la  coquille  est  large,  non 
garni  de  dents  seriales  comme  dans  la  plupart  des  Leptcena.  Charniere  composee  de  deux 
dents  sur  la  valve  dorsale,  et  souvent  de  trois  sur  1’autre  valve,  celle  du  milieu  etant  la 
continuation  d’une  cote  mediane  interieure,  qui  se  prolonge  jusque  surl’area.  Lames  de  sou- 
lien  des  dents,  courtes  comme  dans  les  Terebratules,  continuees  quelquefois  par  des  aretes 
peu  saillantes  qui  limitent  deux  impressions  ovalaires.  Valve  ventrale  interieurement  par- 
tagee  par  trois  cotes  en  forme  de  fourche  a trois  dents  (O.  V erneuili ) ou  par  une  seule 
arete  mediane,  elargie  pres  de  la  charniere.  Surface  interieure  des  valves  lisse  ; forme  des 
bras  cilies  inconnue. 


(1)  VO.  semicircularis  Eichw.  a,  par  exception,  ta  valve  ventrale  concave ; aussi  est-elle  sur  la  limite  du  genre 
ct  dans  le  voisinage  des  Leptcena. 

(2)  Quand  il  a deux  areas,  il  y a aussi  deux  fentes  triangulaires ; sur  la  valve  ventrale,  la  fente  est  quelquefois 
•emplie  par  la  dent  m&liane  qui  fail  saillie  en  dehors  sur  Parea. 

(3)  La  presence  ou  l’absence  d’un  deltidium  coincide  prcsque  toujours  avec  la  forme  des  stries,  et  fournit  le 
*noyen  de  diviser  les  espfeces  en  deux  groupes  naturels. 
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Le  genre  Orthis,  tel  qu’ila  ete  cree  par  Dalman  enl827,  et  admis  par  M.  James  Sowerbj, 
soil  dans  le  Silurian  system  de  M.  Murchison,  soit  dans  la  description  des  fossiles  du  De- 
vonshire {Trans,  geol.  Land.,  2*serie,  vol.  v,  p.  704),  constitue  une  coupe  qui  nous  parait  fort 
honne  et  fort  naturelle.  Malheureusement  ni  l’un  ni  l’autre  de  ces  deux  auteurs  n en  donna 
une  bonne  definition,  et  n’en  marqua  exactement  les  limites,  d’ou  il  resultaque  ce  genre,  qui 
ne  comprenait  d’abord  que  des  coquilles  a valve  ventrale  convexe,  fut  etendu  a des  coquilles 
a valve  ventrale  concave,  que  Dalman  en  avait  distinguees  des  l’origine  sous  le  nom  de  Lep- 
tcena.  Il  se  fit  en  meme  temps  une  autre  confusion.  Dalman  en  etablissant  le  genre  Leplama, 
avait  eu  le  tort  del’assimiler  aux  Pro  duct  us  de  Sowerby;  cette  erreur  se  propagea,  et  bientdt 
on  vit  le  premier  de  ces  genres  se  substituer  an  second,  tandis  que  les  especes  donl  il  se 
composait  primitivement  etaient  reparlies,  soit  parmi  les  Orthis,  so.t  parmi  les  ver.tables 


Quant  a nous,  nous  pensons  que  Dalman  avail  fait  preuve  de  sagacite  dans  Fctablissement 
des  n-enres  Orthis  et  Leptmna,  et  nous  proposons  de  leur  rendre  leur  valeur  primitive.  En  de- 
barrassant  le  premier  de  ces  genres  de  toutes  les  coquilles  a valve  ventrale  concave,  nous 
croyons  le  rendre  beaucoup  mieux  circonscrit,  et  facililer  dans  la  pratique  la  distinction  et  la 
determination  des  especes  par  l’emploid’un  caractere  aussi  constant  que  facile  a reconnoitre. 
\ons  avonseu  leplaisir  de  recevoir,  acet  egard,  Fapprobation  de  notre  savant  ann  M.  de  Ko- 
ninck  et  de  le  voir  adopter  nos  idees  dans  son  bel  ouvrage  sur  les  fossiles  de  la  Belgique  (1). 

L’ importance  .pie  nous  attribuons  a la  forme  de  la  valve  ventrale,  ne  paraitra  pas  exageree, 
si  l’on  redechit  que  c'est  le  caractcre  le  plus  constant  et  le  plus  general  dans  les  coquilles 
terebratuliformes,  et  qu’il  nous  permet  de  tracer  parmi  leurs  innombrables  especes,  deux 
orandes  divisions  qui  out  le  merite  de  ne  pas  troubler  les  rapports  naturels.  Les  Orthis  et  les 
Leptama  sont,  pour  ainsi  dire,  sur  la  limite  de  ces  deux  divisions.  Avec  les  Orthis  finissent 
les  coquilles  a valve  ventrale  convexe,  e’est-a-dire,  les  Terebratules,  Strigocephales,  Penta- 
meres  Spirifer  et  Thecidees;  avec  les  Leptana  commencent  cedes  a valve  ventrale  concave 
qui  se’continuent  par  les  Chonetcs  et  les  Productus.  Ajoutons,  enlin,  que  cette  difference  dans 
la  forme  de  la  valve  ventrale  parait  en  entrainer  d’autres  que  nous  signalerons  bientdt  en 

parlant  des  Lepicena.  , 

Bien  que  les  bracliiopodes,  en  general,  soient  fixes  aux  corps  sous-manns  par  un  pedoncule 

tendineux  plus  ou  moins  long,  cependant  cerlaines  especes  reparties  dans  des  genres  divers, 
ne  presentent  aucune  ouverture  pour  le  passage  d’un  pared  pedoncule  ; la  fente  apiciale  y est 
fermee  ou  par  le  sommet  de  la  valve  ventrale,  coinme  dans  les  Pentameres,  ou  par  un  deltidium 
qui  en  remplit  exactement  Forifice.  Plusieurs  especes  d’Orthis  sont  dans  ce  dernier  cas, 
0 clc"ans,  O.  inflexa,  0 . hemipronites ; d’autres  offrent  au  sommet  du  deltidium  un  trou  de 
forme  reguliere  qui  se  ferine  avec  lage,  Orthis  anomala,  O.  adscendens,  O.  Vemeudt.  Cette 
ouverture,  qui  n’est  pas  sans  analogic  avec  celle  du  Spirifer  heteroclitus,  presente  aussi  par 
sa  forme  et  sa  position  quelque  rapport  avec  l’ouverture  apiciale  des  Terebratules,  quoiqu  elle 
ne  puisse  lui  el  re  exactement  comparee. 


(1)  Description  des  fossiles  de  Belgique , 1842,  p.  149  et214. 


moTjLusques.  177 

Les  differences  qui  isolent  les  Orlhis  des  genres  que  nous  avons  deja  decrits,  ont  ete  expri- 
inees  en  peu  de  mots  dans  le  tableau  analytique  que  nous  avons  place  en  tete  des  brachio- 
podes  a charniere  articulee.  Nous  rappellerons  ici  que  placees  pres  des  Spirifer,  les  Or  this  en 
different,  toutefois,  par  leur  forme  arrondie,  par  leur  valve  ventrale  toujours  depourvue  de 
bourrelet  et  la  propriete  qu’elle  possede  de  devenir  dans  certains  cas  la  plus  epaisse,  par 
la  nature  des  stries  fines  et  souvent  fasciculees  dont  la  surface  est  ornee,  par  l’absence  de 
cones  spiraux  a l’interieur  des  valves,  et  enfin  par  le  peu  de  developpement  des  lames  diver- 
gentes  qui  soutiennent  les  dents  cardinales.  Comparees  aux  Terebratules,  les  Orlhis  s’en 
distinguent  par  la  fente  triangulaire,  tantot  ouverte  et  tantot  fermee,  qui  descend  du  crochet 
sur  le  bord  cardinal,  par  la  forme  de  leur  deltidium , par  leur  charniere  droite  et  leur  area 
formee  souvent  aux  depens  de  Tune  et  de  1’autre  valve. 

Classification.  Une  ou  deux  especes  d 'Orlhis  possedant  sur  la  valve  dorsale  un  sinus  qui  les 
rapproche  des  Spirifer,  nous  les  placons  a la  tele  du  genre  sous  le  nom  de  Sinuaicc.  Ce  sont 
les  especes  qui  composent  la  section  des  Spirifer  impressi  de  M.  de  Buch.  Leur  valve  ventrale, 
regulierement  voutee,  ne  presente  pas  de  bourrelet.  Toutes  les  autres  especes  se  divisent  en 
deux  groupes,  selon  qu’elles  sont  slriees  ou  plissees(l).  Parmi  les  premieres  nous  distinguons  : 
1 = Celles  dont  les  stries  laterales,  en  quittant  le  crochet,  decrivent  un  arc  et  reviennent  sur  le 
bord  cardinal.  Ce  soul  nos  Arcuato-striatce.  Elies  ont  la  fente  mediane  de  l’area  toujours  fibre 
et  privee  de  deltidium  (2).  2°  Celles  dont  les  stries  sont  droites  ou  legcrement  courbees,  de 
tnaniere  que  les  plus  laterales  sont  paralleles  aubord  cardinal  ou  s’en  ecartent  en  divergeant. 
Ce  sont  nos  Bed o-s triatce;  elles  ont  toutes  la  fente  mediane  de  l’area  fermee  par  un  deltidium 
eleve  en  bourrelet.  Ces  especes  ont  tres  rarement.  des  stries  de  plus  d’un  demi-millimetre  de 
large;  et,  quand  elles  en  ont,  elles  se  distinguent  des  Plicosa,  proprement  dites,  ence  que  le 
crochet  de  la  valve  dorsale  est  peu  reeourbe.  Le  deuxieme  groupe  comprend  les  especes  peu 
nombreuses  qui  sont  ornees  de  plis  longitudinaux,  et  dont  le  crochet,  fortement  reeourbe, 
atleint  le  plan  des  aretes  laterales.  Nous  leur  donnons  le  nom  de  Plicosa. 

Les  Arcuato-striatce  sont  des  coquilles  ordinairement  petites  (3)  el  arrondies,  dans  lesquelles 
l’area  est  toujours  plus  courte  que  le  diametre  transversal.  Ce  sont  ces  Orthis  que  M.  de  Bucli 
avait  en  vuc,  quand  il  disait  dans  sa  Monographic  des  Deltliyris : « Toutes  les  especes  d’ Or  this 
sont  des  coquilles  peliles,  inais  ti'es  elegantes,  qui  se  distinguent  facilement  des  Spirifer  par 
leurs  contours  arrondis.  » A l’interieur,  ces  especes  ont  deux  dents  cardinales  sur  la  valve  dor- 
sale, et  trois  sur  la  valve  ventrale.  La  dent  mediane,  plus  petite  que  les  dents  laterales,  et 
souvent  rudimentaire,  ne  semble  etre  que  le  prolongement  sur  I’area  de  la  cole  obtuse  qui 
s’etend  jusqu’au  milieu  de  la  valve.  Cette  dent  est  quelquefois  bifide  ou  trilide,  eta  beaucoup 
de  ressemblance  avec  la  dent  mediane  de  TO.  productoides  Murch.  que  nous  placons  parmi 

(1)  Les  stries  se  distinguent  des  plis  en  ce  qu'elles  ont  moins  de  1 millimetre  de  largeur;  elles  se  subdiviseni 
ordinairement  plusieurs  fois  dans  leur  longueur,  et  augmentent  peu  de  diametre  depuis  le  crochet  jusqu’aux  bord. 
Cette  distinction,  quelque  arlilicielie  qu’elle  paraisse,  n’est  pas  sans  importance. 

(2)  Nous  ne  connaissons  d’exception  a cette  regie  que  dans  I’O.  elegans,  YO,  Michelini  et  peut  etre 
l’O,  opercularis. 

(3)  L’O.  resupinala  est  la  seule  espece  qui  atteigne  de  grandes  dimensions. 
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les  Productus.  Les  impressions  viscerales  ovalaires  sont  bordees  de  deux  aretes  circulaires  qui 
se  reunissent  dans  le  milieu  de  la  eoquille  a la  cote  mediane  obtuse  dont  nous  venons  de 
parler.  Les  especes  de  cette  section  se  subdivisent  en  F Maria  et  Elegant ulcc,  selon  qu  elles  oni 
les  stries  plus  ou  moins  fines.  Les  F Maria  apparliennent,  en  general,  au  systdme  devomen,  a 
1’exception  de  l’O.  Michdini  qui  est  carbonifere.  Les  Elegantala  sont  toutes  siluriennes,  saul 
VO.  lunata  qui  se  trouve  a la  fois  dans  les  svstemes  silurien  et  devonien. 

Les  Redo-striata,  ordinairement  plus  grandes  que  les  precedentes,  paraissent  aussi  n avoir 
pas  tout-a-fait  le  meme  appareil  apopbysaire.  Le  peu  que  nous  en  connaissons  nous  demontre 
que  cet  appareil  est  tres  variable.  Souvent  la  valve  ventrale  ne  porte  qu'une  dent  unique  qui 
fait  suite  a la  c6te  mediane  de  l’interieur,  et  qui  est  quelqnefois  protegee  et  recouverte  par 
,me  levre  convexe  qui  s’adapte  au  bord  inferieur  du  deltidiumAe  U valve  dorsale  (O.  V erneud, 
et  anomala).  Deux  especes  exceplionnelles,  0.  eximia  et  Olivienana,  ollrent  a 1 mterieur  deux 

cloisons  paralleles  qui  partent  des  bords  de  l’ouverture. 

Les  Redo-striata  peuvent  etre  sous-divisees,  selon  qu’ elles  ont  ou  n ont  pas  d area  sui  la 
valve  ventrale.  Celles  chez  lesquelles  cette  area  manque  ou  est  reduite  a un  etat  tout-a-fait 
rudimentaire,  sont  de  plus  caracterisees  par  des  stries  fines,  naissant  par  interposition  plus 
que  par  dichotomie,  et  souvent  separees  entre  elles  par  une  ou  plusieurs  stries  plus  fines.  De 
toutes  les  Orthis,  ce  sont  celles  qui  s’elevent  le  plus  baut  dans  la  serie  des  terrains;  car,  a 
1’exception  des  O.  Asmusi,  crenistria,  umbraculum  et  subaraclinoidea,  elles  sont  propres  exclu- 
sivement  aux  svstemes  carbonifere  et  permien.  Les  especes  a double  area  de  la  section  des 
Redo-striata  sont,  au  contraire,  toutes  limitees  au  systeme  silurien. 

Les  Orthis  de  notre  deuxieme  groupe,  ou  les  Plicosa,  peuvent  se  diviser  suivant  que  leurs 
nfis  sont  simples  ou  dichotomes.  Les  especes  ii  plis  simples  sont  generalement  de  forme 
arrondie,  et  caracterisent  I’etage  le  plus  inferieur  du  systeme  silurien.  Celles  a plis  dicho- 
tomes et  a crochet  dorsal  tres  recourbe,  comprennent  des  formes  assez  anormales,  telles  que 
les  O.  semicirctilaris  et  obtusa.  En  effet,  l’O.  semicircularis  a la  valve  ventrale  concave  comme 
dans  les  Leptana,  et  semble  etre  sur  la  limite  des  deux  genres.  L’O.  obtusa  a la  eliarmere 

tout-a-fait  depourvue  d’area  comme  dans  les  Productus. 

Considerees  dans  1’ensemble  de  leur  distribution,  les  Orthis  atteignent  leur  maximum  de 
developpement  des  I’epoque  silurienne.  Elles  sont  encore  nombreuses  dans  la  periode  devo- 
nienne,  diminuent  considerablement  dans  la  suivante,  oil  elles  ne  sont  plus  representees  que 
par  sept  especes,  et  se  terminent  enfin  dans  le  systeme  permien,  oil  nous  n en  trouvons  plus 
que  trois,  tres  voisinesles  unes  des  autres,  et  appar tenant  au  type  de  Redo-striata  a ime  seule 
area.  Notre  dassification,  pour  laquelle  nous  n’avons  consulte  que  les  caracleres  inherent* 
aux  coquilles,  a cependant  1’imraense  avantage  de  se  trouver  assez  bien  en  harmonic  aver 

la  distribution  geologiqne  des  especes,  ainsi  qu’on  vient  de  le  voir. 

Avant  de  passer  aux  descriptions  specifiques,  nous  donnons  ici  un  tableau  de  la  classification 
des  Orthis,  suivi  de  l’analvse  de  leurs  caracteres  : ce  tableau  ne  comprend  pas  toutes  les 
especes  decrites  dans  les  ouvrages,  mais  seulement  celles  que  nous  avons  pu  soigneusement 
etudier,  quelle  que  soit  d’ailleurs  leur  origine. 
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GLASSIFICATION  DES  ORTHIS. 


Nota.  - Les  espices  pricidies  d’un  astirisque  n'ont  pas  encore  iU  trouvies  en  Russie. 


A.  Sinuatce j 1- 

/a3  Uniarew. — Area  de  la 

/ / valve  vent  rale  nulle.  . . . « 

j i a-  Arcuato-l  t (2. 

I striatce. — V / a iFiliarice\  11 

/ ! L’ouvertu- ' b3  Biarece.  I ( 3. 

| re  triangu-/  -Area  ven-  ’ ! 

lairedel’a- 1 trale  plus 
|'ea  est  li~/  ou  moins  j b4  Elegan- 


bre.  . . .r  developp get  tulce. 


5. 


1 Striatce.  < 


B.  Non  si-, 
nuatce. 


|l»  a Recto- 
| striata:. — 
L’ouvertu- 
rede  1’area 
est  fermge 
par  unde  l- 
tidiurn 


a~'lhiiarcw 
-Areade  la 
valve  ven- 
trale  nulle 
ou  rudi- 
mentaire. 


a4  Trois/ 
stries  se  ■ 
condaires 
ou  plus] 
dans  lesf 
sillons. 


|b4  Une  oul 
deux  stries ' 
.secomlaircs< 
dans  les  sil-  j 
Ions.  . 


resupinata,  Mart. 

Id.  var.  striatula , Schlot. 

1 elegans,  Bouchard. 
Michelini,  Lgveillg. 
tetragona , Nob. 
opercular  is,  Nob. 
elegantula,  Dalm. 
parva,  I'and. 

Id.  var.  avellana,  Nob. 
basalis,  Dalm. 
lunata,  J.  Sow. 
hybrida,  J.  Sow. 


Plis  simples. 


b5  Biarece.  i a4  Gonam-1  13. 
■Area  ven- 1 bonites.  . .1  * 

trale  plus , \14. 

ou  moins)  i jo. 

ddveloppdc  f b4  Pronites.  1 16. 

\ l in. 

(18. 


b1  Plicosce 


[19. 

120. 

Plis  dichotomes I 21 

\n. 


6.  Asmusi,  Nob. 

* Sharpei,  Morris. 


eximia,  Eichw. 

Olivieriana,  Nob. 

Wangenlieimi,  Nob. 

: pelargonata , Schlot. 
crenislria,  Phill- 
arachnoidea,  Phill. 
subar achnoidea, d’ Arch,  et  deVern. 
umbraculum,  Schlot. 
injlexa,  Pand. 
plana,  Pand. 
rustica,  J.  Sow. 

Verneuili,  Eichw. 
anomala,  Schlot. 

adscendem,  Pand.  (zonata,  Dalm.) 
hemipronites,  von  Bucli. 
calligramma,  Dalm. 

Id.  var.  orthambonites,  von  Buch. 
monela,  Eichw. 
externa,  Pand. 
semicircularis,  Eichw. 
obtusa,  Pand.  (cincla,  Eichw.) 
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ANALYSE  DES  CARACTERES  DES  ORTIIIS. 


a Sinuatce.  - La  valve  dorsale  est  cre.tsde  par  une  large  depression  ou  sinus,  qui  n’est  Vj /^Martin" 

milieu  de  la  coquille.  La  valve  ventrale  ne  porte  pas  de  bourrelet  correspoudant. . . 0 resirptnala  Ma  , 

Al  ma M 1/1 


a*  ArcuaS^lST^-UB  stries  laterales  en  quittant  le  crochet  decrivent  un  arc,  et  reviennent  en  arritre 
fusalfe  »£  lebord  cardinal.  La  feme  triangulaire  de  l’area  est  libre ; il  n’y  a pas  de  ddlidmvi  (1). 

, , Dlus  Rrande  largeur  de  la  coquille  est  ordinairement  au  milieu  de  sa  longueur.  Le^  .1.3  dJn" 

dour  be  el  l' area  est  presque  horizontale,  c’csl  a-dire,  dans  le  plan  de  1 axe  longitudinal  de  t - | { P 

les  O.  elegnns  et  basalts). 

a3  La  valve  ventrale  manque  ordinairement  elegans  Bouc,  iai  W* 

to3  La  valve  ventrale  a unc  area  plus  ou  moins  ddvelopptfc.  ,n  An  pn  rAmntp 

a4  Fitiarice.  - Les  stries  sont  si  fines  et  si  serrees  qui  10  mi  limfetres  de  la  °" 

dix-linit  i vingt-deux  dans  un  espace  de  5 millimfetres,  et  de  quatrc-vingl-dix  a cent  Rente  sur  tout 

la  Silt  face.  . / ) Miplip/mt  Lev 

a5  La  valve  ventrale  est  prddominante  en  dpaisseur u-  mcneum  t-ev. 

I»5  La  valve  dorsale  est  la  pins  dpaisse.  , . , 

au  La  valve  ventrale  a plus  dc  la  rooitid  de  l’dpaisseur  de  la  valve  dorsale.  l.Le  ^ It gferemen 
creusde  par  un  sillon  e trail  qui  remonte  jusqu  au  sommet.La  longueut  de  1 atea  de  passe  la 
moilii  de  la  largeur  de  la  coquille.  L’area  ventrale  est.  horizontale.  O.  tetragonal  ob.  (d)  • 
[,a  vaive  ventrale  est  plate  el  loul-a-fait  operculaire.  Elle  ne  porte  aucune  trace  de  sillon  me- 
dian. La  longueur  de  l’area  est  toujotirs  infdrieure  i la  moitid  de  la  largem  de  la  coquille. 

L’area  de  la  valve  ventrale  est  verticale .•••••  9‘  operewtarts  Nob.  (4). 

b*  Eleaanluloe.  — Les  stries  sont  de  moyenne  largeur.  A 10  rnilli metres  de  distance  du  bord  cardinal, 
on  en  compte  moins  tie  quatorze  comprises  dans  un  espace  dc  5 millimetres,  et  moms  dc  soixantc- 

Js  l8  va]ve  dorsale  est  gibbeuse  et  sub-carenee.  La  vahe  ventrale  est  ddprimf'C.  Le  front  est  rdtrdci, 
il  prdsente  une  courbure  large  et  peu  profondc,  dont  la  convexitd  est  lournde  vers  la  >a  \e 

a"  Le  crochet  dorsal  est  trfes  recourbd,  cl  sa  point  ’ revient  sc  placer  dans  le  plan t des  aretes  latd- 
rales.  La  valve  ventrale  montre  dans  le  milieu,  el  surtout  pres  du  nalts,  un  It  get  sillon. 
a7  Les  stries  ne  so.it  ni  tranchantes  ni  fasciculdes.  Stir  la  ligne  mddiane  .1  y a on  eSpac ! <twnl 
occupd  par  trois  ou  quatre  stries  plus  fines  que  les  attires.  A 1 mtertem  dc  la  valve  v nl  . , 
on  remarqnc  deux  impressions  limitdes  par  des  rebords  sadlants.  — Longnem^l2  al5 

lit  |jCs  stries  sont  tranchantes  et  fasciculdes.  Ce'lles  du  milieu  ne  sont  pas  plus  fines  que  les  stries 
latdrales.  A l’intdrieur,  les  bords  qui  limitent  les  deux  cavitds  sub-mddtanes  sont  a peine 

sensiblcs.  Longueur  8 i 10  millimetres. 0.  parva  Band. 

u Le  crochet  dorsal  est  peu  recourbd.  La  valve  ventrale  tt’apas  de  sinus  mddian.  O.  basalts  Dalm. 
b5  Les  valvps  sont  presqnc  dgales  et  ddprimdes.  La  vaive  dorsale  est  iargemenl  arrondie  et  non 
cardnde.  Le  from  est  dlargi ; il  est  horizontal  ou  presente  une  courbure  dont  la  convexile  est 
tournde  vers  la  valve  ventrale. 

La  valve  ventrale  porte  un  sinus  mddian.  Le  front  est  sinueux  et  ldgdrement  relevd  pat  a 
valve  dorsale 0.  lunata  . I.  Sow.  (6). 


It)  I.es 


bicuJaris 

'3) 


O.  elegant  et  Michelinl  font  exception  4 cette  regie,  ainsi  quo  nous  l’avons  ddj4  dit. 
e OriWx  a did  decile  dans  le  mil.  de  fa  Soc.  qiol.  de  France , vol  . m p.  ’ 


(2)  Celle  unfits  a eie  aeorue  uans  ic  nun.  uc  m jw.  yo w ^ ■ - y «.  . • ■ nouveau  nom 

■arts  Sow  , SU.  vysl.  Commeclle  cn  differe  entiprenieol.  M.  jiouchiod^OMg  dm  1 ,.onl(,r  ran,mi,  une 
Celle  coquille,  qm  provieni  des  d6p6ts  d^vomens  de  I Eiiel,  -1  consmerce  . 

d’urie  esp6ce  qu’il  rapporto  a EO.  testualnaria,  cl  que  nous  croj 


el  assimilee  a 1 '().  or- 


•,  oiii  eon  si  tierce  par  M.  c.  Homer  coniine  une  simple  variele 
crovon^ltre Tof  Umata.  {Mein  Veberg.,  p.  70,  pi.  5,  ffg.  0,  a,  b). 

il  l»liv>  V9|ruvv  vju  il  <1  I l-r.  irottnu/uum,  x <■  quv  mvmj  . .. 

r.lle  sc  distingue  dc  cettc  ditmiCro  n;ir  sa  grande  laillc  cl  par  scs  strips  ,'rcs  nnos.  ,.qnnnrimi«  i TO  hn,nw  r.Vst  s i 

(4)  Cette  «sp Ace  est  cons.dcrCo  par  M.  C.  ItOmer  comrtie  unc  varield  dc  I Or: till  que  nous  lopportons  a I U.  Ivmla.  C tsi 

■,ar.  mmtro-plcmu  {Rhein.  Veberg.,  p.  70,  pi  fl,  fig.  fi,  r,  d).  , . , s'ininiimc  doit  Otrcnlaedp  4 cole  dc  VO  rlr 

(5)  I/O.  tetludinaria  Daitn.,  que  nous  recc.vonsde  Suede  an  moment  oil co  .ISJtL  r"  'C 

navtula.  Elle  ne  s'en  distingue  que  par  ses  stries alternaiivemenl  hautes  et  tiasscs  et  !1 l'1  ‘lN, e.„ ,, f ; 1^1 1*. 

(0)  Celtc  espdeo,  Ires  commune  dans  REifel,  a eieeon[onduc  par  M.  C.  ROmer  avec  I <)■  iesludtnarla  Halm. 
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I»(i  La  valve  ventrale  11’a  pas  do  sinus  median.  L’arfite  frontale  est  horizontale,  et  n’esl  infldchie 

d’aucun  cOtd 0.  hybrtda  J.  Sow. 

I»2  Recto-Slrialw.  — Les  stries  lati'rales  en  quiltaut  le  crochet  sont  parallclos  au  bortl  cardinal,  on  s en 
ecartent  en  divcrgeant.  L’ouvcrture  triangulaire  dc  l’arca  est  toujonrs  fcrmde  par  un  deUidium  (1). 

I, a plus  grande  largeur  de  la  coquille  eslordinairomenl  au  bal'd  cardinal  (2).  Le  crochet  est  a peine  recourbd;  1 area 
est  eleven  et  pcrpendic.ulaire  a I’axe  longitudinal  de  la  coquille,  ou  oblique  a cet  axe,  c’esl-a-dirc,  inclinde  lanlot 
du  chid  du  from  (Vr  unites)  el  tanifli  au  dela  de  la  charnidrc  ( Gonambmiies ). 

a3  Ifmaran.— L’area  dc  la  valve  ventrale  est  nulle  ou  rudimentaire  ; sa  hauteur  est  au  plus  ttgale  au  ving- 
tieme  dc  sa  longueur,  et  est  toujours  infiSrleure  ii  la  mo  i lie  de  la  ltauleur  de  l’arca  dorsale.  Les  stries 
de  la  surface  se  raultiplient  par  interposition  et  non  par  dleholomie ; une  ou  plusieurs  stries 
naisscnl  entre  les  grosses  sans  s’y  rattacher.  La  valve  ventrale  ne  porte  aucune  trace  de  sinus. 
i»4  On  compte  dans  les  inlervallcs  au  tnoins  trois  stries  adventiees  qui  se  continuent  jusqu’attx  bords 
des  valves.  L’area  dorsale  est  pen  filevde.  Le  triangle  forme  par  le  deUidium  n’est  pas  encadrd 
dans  un  triangle  plus  large. 

a5  Les  stries  adventiees,  au  nombre  de  trois,  sont  environ  de  moitie  plus  petiies  que  celles  entre 
lesquellcs  elles  naisscnl.  Elies  sont,  ainsi  que  lours  intervalles,  iraversties  par  des  lignes  d’ae- 
croissement  assez  profondes.  La  coquille  est  tres  plate;  la  valve  dorsale  est  plane,  et  la  valve 
ventrale  16g£remenl  convexe.  — Longueur,  30  millimetres;  largeur,  a‘2 ; vpatssenr,  51/2. 

U.  Asmusi  Nob. 

to5  Quatre  on  six  stries  adventiees,  beaucoup  plus  lines  que  celles  entre  lesquelles  elles  sont  inter- 
poses. Le  fond  des  sillons  est  h’gerement  ride  par  des  lignes  d’accroissement.  Valve  dorsale 
concave;  valve  ventrale  convexe.  — Longueur,  67  millimetres;  largeur,  8&;  dpaisscur, 

9 h io.  . 0.  Sharpei  Morris  (3). 

l»4  On  ne  coinptc  qn’nne  ou  deux  stries  adventiees  dans  les  sillons  qui  sfiparent  les  stries  principalcs. 
L’area  dorsale  est  elevee.  Deux  lignes  legeres  dessinent  sur  l’area  un  triangle  qui  encadre 
rouvertnre. 

hs  A rinltirieur,  la  valve  dorsale  presente  deux  cloisons  paralleles  qui  s’attachent  des  deux  cotes  du 
erocliet. 

a8  L’area  est  verlicale  sur  l’axe  longitudinal  dc  la  coquille.  La  surface  est  ornee  de  gros  plis  qui 
ne  se  nioutrent  qu’4  quelque  distance  du  crochet,  et  sur  lesquels  les  stries  longitudinales  se 

prolongent  sans  changer  dc  nature 0.  exinna  Nob. 

■>’’  L’area  est  inclinde  en  arrifcrc  et  surplombante.  On  ne  voit  jamais  dc  larges  plis  ;’i  sa  surface. 

U.  Olivieriana  Nob. 

!>  ’ A l’inldrieur,  la  valve  dorsale  n’est  jamais  di visile  par  deux  cloisons  paralleles  descendant  du 
crochet. 

a15  L’area  est  ('levee,  et  sa  hauteur  est  egale  au  tnoins  au  quart  de  sa  base. 
a7  La  valve  ventrale  est  presque  entierement  plate,  et  n’a  pas  d’dpaisseur.  O.  Wangenheimi  Nob. 
S>7  La  valve  ventrale  est  toujours  plus  ou  tnoins  convexe. 
as  Lebord  dela  valve  dorsale  est  ldgerernent  rclevd  au  front  par  la  valve  ventrale.  — Lon- 
gueur, 17  millimetres ; largeur  17;  dpaisscnr,  10.  . . 0 pelargonata  von  Buch  (d). 

I»s  Les  valves  out  lours  bords  horizontaux  et  sans  inflexion  au  front.  O.  crenislria  Phill. 

\ une  cerlaine  distance  lie  cliaque  ebld  de  la  feme  Iriangulaire,  denx  legeres  ardles  partent  du 
bord  cardinal,  moiiteiU  an  crochel  et  dessinent  un  della  qui  encadre  la  fente.  L’angle  d’ouverlure 
de  ce  delta  eslde  SO  4 DIP.  La  valve  dorsale  est  convexe. 

!»'(  L’area  est  basse ; sa  hauteur  ne  di'passe  pasle  sixiemedc  sa  longueur,  et  reste  souvent  beaucoup 
au-dessous. 

a7  La  fente  triangulaire  est  ('tioile  et  n’a  h sa  base  que  le  dixieme  ou  le  quinzidme  de  la 
longueur  du  bord  cardinal,  L’area  n’a  en  hauteur  que  le  douzieme  ou  le  quinzidme  de 
sa  longueur.  Les  deux  valves  sont  plates  el  peu  dpaisses. 
as  La  coquille  est  plus  large  que  longue O.  arachnoidea  Phill. 

Les  stries  sont  trds  dloigtiees  les  unes  des  autres;  les  inlervallcs  sonl  Idgdrcmenl  rides  en  travers 
et  garnis  d’une  on  deux  stries  fines,  non  dicholomes. 

I*®  La  coquille  est  plus  longue  que  large O.  subarachnoidea , d’Arch.  et  de  Vent. 

I*7  La  fente  triangulaire  est  large  et  sa  base  est  ('gale  au  sixibme  de  la  longueur  du  bord  cardi- 
nal. L’arca  a en  hauteur  a peu  pres  le  sixidme  ou  le  septifcme  de  sa  longueur.  La  valve 
dorsale  est  souvent  concave 0.  umbraculuni  Schlot. 

Le  triangle-  qui  encadre  la  fcnlc  forme  au  sommel  un  angle  de  130  ii  t30«.  La  plus  grande  largeur 
de  la  coquille  est  toujours  au  bord  cardinal.  La  valve  ventrale  a une  area  rudimenlaire. 


(t)C'est  a cause  de  ee  caraciore  el  do  la  hauteur  de  I area  que  nous  platens  parnn  les  Recto-striatce,  plutAt  que  parmi  les 
Plicosm,  VO.  Verneuili,  donlla  surface  est  ornee  do  veritables  plis. 

(2)  Les  0.  cximia  el  crenislria  font  exception  k cetle  regie. 

(3)  Celle  ospbeo  a die  publibe  pour  la  premiere  fois  par  M.  Moms  dans  son  Catalogue  of  hritish  fossils,  1843,  p.  216.  Elle  ap- 
pariiont  aux  couches  earboniferes  des  environs  de  Kendal,  el  nous  a did  donnbe  par  M.  Sharpe  lui-mdmc,  a qui  on  en  doit  la 
ddcouvcrle. 

(1)  Celle  espece,  a laquelle  nous  rdunissons  VO.  Laspii  von  Bucli,  a I’irrdgularile  el  le  ddfaut  de  symdlrie  de  I’O.  senilis,  que 
M.  de  Koninclr  considcre  comme  une  various  de  VO.  crenislria 
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ft3  Biarece.  — Area  ventrale  developpde ; sa  hauteur  est  ('gale  au  moins  au  dixifeme  de  sa  longueur,  et 
atteint  souvent  la  moitie  de  l’area  dorsale.  Les  stries  longitudinales  se  multiplient  par  dichotomie  et 
non  par  interposition.  Quelques  especcs  out  un  sinus  sur  la  valve  ventrale. 
sr»  Gonambonitcs.  — Quand  la  coquille  est  posfie  sur  la  valve  ventrale,  l’area  de  la  valve  dorsale  in- 
clinfe  en  arrifere  est  surplombante  et  ddpasse  lc  bord  cardinal  (1). 
a3  La  valve  ventrale  est  eonvexe.  La  valve  dorsale  n’a  pas  de  dents  saillantes  & la  charniire.  Le 
deltidium  est  entier  et  non  perform  h son  extriimite.  Les  stries  sont  c nine  Ides. 
a8  L’area  ventrale  est  horizontal.  La  fenle  cicatrisdc  est  large;  sa  base  occupe  un  tiers  du  bord 
cardinal ; l’angle  au  sommet  est  de  75  & 80".  La  valve  ventrale  est  creusde  par  un  ldger  sinus. 
Les  stries  sont  indgalcs;  quelques  unesplus  grosses,  indgalement  espacdes,  s’elcvcnt  au  dossils 
des  autres.  A 10  millimetres  du  crochet,  on  compte  liuit  k dix  stries  dans  un  espace  de  5 milh. 
L’dpaisseur  de  la  coquille  est  environ  les  six  dixiemesde  sa  longueur..  . . O.  inflcxa  Pand. 
Ii’  L’area  ventrale  est  inclinde.  La  fente  cicatrisdc  est  elroite ; sa  base  occupe  un  quart  du  bord 
cardinal ; Tangle  au  sommet  est  de  30  it  40°.  Lc  sinus  de  la  valve  ventrale  est  ii  peine  indique. 
Les  stries  sont  lines,  dicholomes  et  5 peu  pres  dgales.  A 10  millimetres  du  crochet,  on  compte 
douze  stries  dans  un  espace  de  5 millimetres.  L’dpaisseur  de  la  coquille  est  d’environ  les 

cinq  dixidmes  de  sa  longueur..  . ••••••••  O.  plana  Pand. 

1,  . Ij8  vaive  ventrale  est  plate.  La  valve  dorsale  porte  deux  dents  cardmalcs,  d ou  parlent  deux  lainelles 
qui  se  joignent  dansle  milieu  de  la  valve.  Le  dellidium  ou  le  bourrelet  deltoide  qui  ferine  la 
fente  mddiane  de  l’area,  est  pered,  pres  du  sommet,  d’une  ouverture  ovalaire.  Les  stries  de  la 
surface  paraissent  unies ; it  10  millimetres  du  crochet,  on  en  compte  environ  sept  dans  un  es- 
pace de  5 millimetres O.  Vemenili  Eichw. 

I*1  Pronites ■ — Quand  la  coquille  est  posee  sur  la  valve  ventrale,  l’area  dorsale  est  ou  verticale  ou 
renversde  en  avant  vers  le  front. 

»3  La  valve  ventrale  est  ddprimdc.  L’area  de  la  valve  dorsale  est  dlevde  ; sa  hauteur  dgale  le  tiers  de 
sa  longueur.  Elle  est  verticale  ou  renversde.  Le  dellidium  prdsente  une  ouverture  irrdgulicre 
vers  le  sommet.  La  plus  grande  hauteur  de  la  coquille  est  au  crochet.  Les  stries  sont  de  gros- 
seur  moyenne;  5 15  millimetres  du  crochet,  on  en  compte  soixante-dix  environ  sur  toute  la 
surface. 

ac  Coquille  de  35  k 40  millimetres.  L’area  ventrale  est  ddvcloppee.  L’area  dorsale  est  si  renversde, 
que  son  sommet  se  trouve  5 peu  prds  au  milieu  de  la  coquille.  La  pente  du  crochet  au  front 
est  droite.  La  plus  grande  largeur  est  au  bord  cardinal.  L’ardtc  fronlalc  est  Idgdrement 

sinueuse.  Les  stries  de  la  surface  sont  unies. O.  anomala  Schlot. 

b”  Coquille  de  20  a 25  millimetres.  L’area  ventrale  est  dtroite.  L’area  dorsale  est  verticale  ou  rare- 
ment  renversde  du  cOtd  du  front.  La  pente  du  crochet  au  front  est  une  courbe  eonvexe.  La 
plus  grande  largeur  est  vers  le  milieu  de  la  coquille.  L’arete  frontale  est  droite.  Les  stries  de 
la  surface  sont  traversdes  par  des  stries  d’aceroissement  qui  y produisent  des  dessins  fes- 

lonnds O ■ adscendens  Eichw. 

to3  La  valve  ventrale  est  aussi  gibbeuse  que  la  valve  dorsale.  L’area  dorsale  a en  hauteur  le  quart  ou 
le  cinqui&me  de  sa  longueur.  Elle  est  verticale  sur  l’axe  longitudinal.  Le  deltidium  ne  parait 
pas  ctre  perce  au  sommet.  La  valve  dorsale  est  sensiblemcnt  recourbde  vers  le  crochet,  et  la 
plus  grande  hauteur  de  la  coquille  est  au  quart  de  sa  longueur.  Les  stries  sont  exlrdmement 
lines,  et  a 15  millimetres  du  crochet  on  en  compte  plus  de  cent  sur  toute  la  surface. 

O.  hemiproniles  von  Buch. 

I»l  Plicosce.  — La  surface  est  couverte  de  plis  simples  ou  dichotomes  qui  ont  plus  d’uu  demi-millimdtre  de 
large,  el  dont  le  diametre  augmente  de  la  charniere  vers  les  bords.  A 10  millimetres  du  crochet,  il  y en 
a moins  de  sept  dans  un  espace  de  5 millimetres.  Le  crochet  est  ties  recourbd  et  l’area  est  basse  et  con- 
cave (2) . 

a2  L’area  est  toujours  apparente  sur  chaque  valve.  Les  plis  ne  sont  pas  traverses  par  des  stries  d accroisse- 
ment  festonnees. 

..  , . , 1 a Valve  ventrale  lOgferement  bombde : 16  k 40  plis,  O.  calligramma  Dalm. 

a"  Les  plis  sont  simples. j p Valve  veilt|.ale  plate.  u >,  16pUs 0.  monela  Eichw. 

b5  Les  plis  sont  dichotomes.  On  en  compte  trente  environ  k 10  millimetres  du  crochet. 
a4  La  valve  ventrale  est  hombee,  et  son  ^paisseur  ddpasse  toujours  la  moitie  de  l’Opaisseur  de  la  valve 

dorsale.  O.  extensa  Pand. 

b‘  La  valve  ventrale  est  concave  et  suit  le  contour  de  la  valve  dorsale..  . O.  semicircularis  Eichw. 

I,*  L’area  n’est  apparente  sur  aucune  valve,  et  la  charniere  est  lindaire.  Les  plis  dichotomes  sont  traverses 
par  des  stries  d’accroissement  festonnees * • • wtuso,  Pand. 


(1)  L’inclinaison  de  l'area  est  suiette  a des  anomalies  trdquenles  qui  tiennent  A la  gA ne  que  les  corps  .“'“""I®*™8  °"1  Pu  >W; 

ser  a 1'aceroisseincnt  de  l'animal.  Mais  en  etudiant  un  grand  nombre  A'Orthis,  nous  avons  rcconnu  quela ^^posHion ^ de  1 arean  etaU 

variable  que  dans  ceriaines  litniles,  et  qu’employeeavcc  sagacitd,  elle  pout  fourmr  un  caiactere  utile  pour  la  classification 

(3)Ce  caracldre  est  nOccssaire  pour  dislingner  les  Onlih  apparlcnant  aux  plicosw  d une  espece  de  groiipc  des  Recto-stnata 

O . Vemenili),  doni  les  edies  longitudinales  excSdenl  la  grosseur  ordinaire  des  siries  et  peuvent  <Hre  appelees  de  v6ritables  plis. 


MOIAUSQUES. 
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A.  SINUATE. 


1.  ORTHIS  RESUPINATA. 

PL.  xii,  fig.  5,  a,  b,  c,  d,  e,  f.  — Var.  striatula,  fig.  6,  a,  b. 

Anomites  resupinala,  Mart.,  1809,  Petr,  derb.,  p.  12,  pi.  49,  fig.  13  et  14. 

Terebraluliles  vestitus,  Sclilot.,  1820,  Pelref.,  p.  253. 

— — Id.,  1820.  Nachtr.  zur  Pelref.,  p.  66,  pi.  15,  fig.  1. 

— slriatulus?  id.,  Pelref.,  p.  254  ; id.,  NaclUr.,  pi.  15,  fig.  4. 

Terebralula  resupinata,  Sow.,  1823,  Min.  conch.,  vol.  iv,  p.  25,  pi.  325. 

Spirifera  — Phill.,  1836,  Geol.  of  Yorksh.,  vol.  ii,  p.  220,  pi.  11,  fig. 

— connivens,  id.,  ibid.,  fig.  2. 

Spirifer  slriatulus,  Pusch,  1837,  Polen’s  palwont.,  p.  28. 

— resvpinatus,  von  Bucli,  1840,  Man.  Soc.  giol.  de  France,  vol.  iv,  p.  203,  pi.  10,  fig.  32. 

Orlhis  resupinata,  Phill.,  1841,  Palceoz.  Joss,  of  Cornw.,  p.  67,  pi.  27,  fig.  115. 

— D’Arch.  ct  de  Vern.,  1842,  Trans,  geol.  Soc.  Lond.,  2e  stir.,  vol.  vi,  p.  371  et  394. 

— de  Kon.,  1843,  Descr.  desfoss.  de  lielg.,  p.  226,  pi.  13,  fig.  9 et  10. 

testudinaria,  bonier,  1843,  Verst,  des  Harzg.,  p.  10,  pi.  4,  fig.  1 et  2 (non  id.  Dalni.). 
resupinata,  1843,  J.  Hall,  Geol.  of  Ncw-Yorh,  part,  iv,  p.  215,  fig.  2. 

Coquille  transverse,  ovale  et  globuleuse.  Valve  dorsale  deprimee,  moins  epaisse  que  la 
v alve  ventrale,  creusee  dans  le  milieu  de  sa  longueur  par  un  sinus  peu  profond  qui  s’elargit 
rapidement  vers  le  front.  Crochet  peu  recourbe,  eioigne  du  bord  cardinal,  et  ordinairement 
un  pen  plus  saillant  que  le  soinmet  de  l’autre  valve.  Area  decouverte,  egalea  la  inoitie  environ 
de  la  largeur  de  la  coquille.  Fente  triangulaire  libre  et  ouverte.  Valve  ventrale  regulierement 
voulee  et  sans  bourrelet  sur  la  partie  mediane;  son  area,  moins  haute  que  l’area  opposee,  est 
parallele  a l’axe  longitudinal  de  la  coquille. 

La  surface  est  couverte  de  stries  nombreuses,  fines  et  dichotomes  (cent  dix  a cent  vingt- 
cinq),  epaissies  de  distance  en  distance,  et  prenant  l’aspect  de  gouttelettes  solidifiees.  Ces 
renfleinenls  sont  souvent  perces  et  paraissent  avoir  donne  attache  a des  epines.  A l’interieur, 
Iti  valve  dorsale  niontre  au  dessous  du  bord  cardinal  deux  cavites  oblongues,  similaires,  limitees 
P»r  ties  rebords  saillants  qui  vont  se  reunir  aux  dents  cardinales.  Sur  la  valve  ventrale  on 
remarque,  coinine  dans  un  grand  nombre  d’ Or  this,  une  petite  dent  placee  an  milieu  de  la  fente 
triangulaire,  et  sur  Ies  cotes  deux  dents  cardinales  plus  fortes,  ou  vont  se  terminer  deuv 
larges  impressions  en  relief. 

Dimensions.  Longueur,  25  a 35  millimetres.  — Par  rapport  a la  longueur  : largeur  1 10 
a '*20l  epaisseur,  0,64,  a 0,70.  En  Angleterre  cette  especeest  tres  variable  sous^le  rapport 
tie  la  taille,  et  atteint  quelquefois  60  millimetres. 

Hapports  ct  differences.  Les  O.  resupinata  et  striatula  sont  unies  par  des  passages  si  insensibles, 
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que  nous  sommes  portesa  croire,  avecM.  de  Koninck,  qu’elles  ne  foment  que  des  varietes 
d’une  meme  espece.  Nous  continuerons  avec  les  auteurs  d’appelerO.  resupmata  les  coquilles 
qui  sont  transverses,  aplalies,  et  qui  out  le  crochet  dorsal  plus  sadlant  quele  nails  de  l autre 
valve  et  O.  striatula  celles,  au  contraire,  oil  la  valve  ventrale,  par  suite  de  son  renilement 
vers  la  charniere,  devient  reellement  la  plus  longue,  et  pourrait  elre  prise  au  premier  coup 
d’oeil  pour  la  valve  dorsale.  Ces  dernieres  sont  aussi  plus  petites  et  plus  globuleuses.  Si  on 
considere  VO.  slriatula  comme  une  simple  variete  de  VO.  resupmata,  ll  fiiut  ajouler  a a siim- 
nymie  que  nous  avons  donnee  de  celle-ci  le  Terebralulites  cxcisus  Schlot.,  la  Terebratula 
dimidiata  Eichw.  et  V A try  pa  poly  gramma  .T.  Sow.  Le  S.  connwens  Plull.  peut  etre  consu  ei  e 
comme  une  variete  petite  et  globuleuse  propre  aux  couelies  carbon, feres. 

La  petite  coquille  que  M.  Romer  a figuree  dans  son  ouvrage  sur  les  fossiles  du  Harz,  pi.  i, 
fi-.  1 , sous  le  norn  d’O.  testudinaria,  est  un  jeune  individu  de  YO.  striatula 

et  loc.  Cette  espece  se  trouve  en  Russie  a la  t'ois  dans  les  systemes  devomeu  et  carho- 
nifere,  jamais  dans  le  systeme  silurien.  Ce  qu’elle  a d’interessant  dans  sa  distribution,  rest 
qu’elle  est  du  petit  nombre  des  especes  communes  a l’Oural  et  aux  plaines  de  la  Russie. 

Les  echantillons  represents  tig.  6,  a et  b,  proviennent  du  Volkof,  et  par  leur  petitesse  cons- 
tante  peuvent  bien  appartenir  a YO.  striatula ; ils  sont  assez  abondants  dans  les  environs  de 
Tchudovo  et  de  Prussino.  L’echanlillon  represente  fig.  6,  *,  f,  provient  de  la  Serebrianka,  affluent 
de  la  Tchusowaia  (Oural).  Par  son  crochet  dorsal  preeminent,  il  se  rapporte  plutotal’O. .re.su- 
pinata  qu’a  YO.  striatula.  Cette  variete  se  trouve  encore  dansle  systeme  devonien,  a Kinosk 
zavod  sur  la  Tchusowaia  et  a Voroneje,  au  centre  de  la  Russie.  C’est  aussi  a VO.  resupmata  que 
nous  rapportons  la  variete  que  l’on  rencontre  dans  les  couches  inferieures  du  calcaire  carbo- 
nifere,  a Alexine  sur  l’Oka  (gouvernement  de  Toula),  et  sur  la  meme  riviere,  a quinze  verstes 
au  S.  0.  de  Serpoukof,  fig.  5,  a , b,  c.  Le  capitaine  Versilof  nous  a donne  un  ecbantillon  de 
roche  provenant  du  Volga,  dans  lequel  YO.  resupinata  est  associee  au  S.  Mosquensis  et  a des 

pointes  de  Cidaris. 

M.  Pusch  nous  apprend  que  YO.  striatula  est  tres  commune  dans  les  calcaires  anciens 
de  la  Podolie.  Elle  s’y  montre  souvent  avec  un  profond  sinus,  comme  la  variete  que  Seldo- 
theim  a nominee  T.  excisus.  M.  Eichwald  l’a  citee  aussi  dans  ces  contrees  sous  le  nom  de 

T.  dimidiata  (1).  . 

Hors  de  la  Russie,  L’O.  resupinata  est  une  des  coquilles  les  plus  repandues  dans  le  cal- 
caire de  montagne.  Elle  est  assez  rare,  au  contraire,  dans  les  couches  devoniennes.  Ellev  est 
signalee  par  M.  Phillips,  a Barton  et  a Newton  Bushel,  dans  le  Devonshire,  et  par  I’un  de 
nous  a Metman,  pres  d’Elberfeld.  La  var.  striatula  a ete  citee  dans  le  calcaire  carbonifere 
ile  Belgique  et  du  Yorkshire  (de  Koninck);  dans  le  ^systeme  devonien,  au  Harz,  dans 
l’Eifel  a Ferques,  a Nehou  et  dans  le  Devonshire.  Enfin,  elle  descend  meme  dans  les  couches 
siluriennes  a Powis  Castle,  si  V A.  poly  gramma,  n’esl  encore,  ainsi  que  nous  le  croyons, 
qu’une  de  ses  varietes.  Elle  a ete  trouvee  aussi  dans  l’etat  de  New-York,  et  y earaetense 
un  calcaire  qui  appartienl  probablement  a la  base  du  systeme  devonien. 


(1)  Naturhist.  Skizze,  p.  202. 
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Explication  des  figures.  Pl.  XII,  fig.  5,  a.  Individu  provenant  d’ A lex  me  sur  I’Oka,  vu 
du  cote  de  la  valve  dorsale. 

Fig.  5,  b.  Le  meuie  vu  de  profil. 

Fig.  5,  c.  Le  meme  vu  du  cote  des  crochets,  la  valve  ventrale  en  dessous. 

Fig.  5,  d.  Interieur  de  la  valve  dorsale  d’un  autre  individu. 

Fig.  5,  e.  Individu  trouve  sur  la  Serebrianka  (Oural). 

Fig.  5,  f.  Le  meme  vu  de  profil. 

Fig.  6,  a.  Var.  striatula.  Valve  dorsale  provenant  des  couches  devoniennes  du  Volkof 
Fig.  6,  b.  Valve  ventrale  trouvee  avec  la  precedente. 


B.  WON-SINUATE. 


A1.  STRIATA. -A2.  ARCU  AT  0- STRIATA. 


2.  ORTHIS  MICHELINI. 

PL.  XII,  FIG.  7,  a,  b ; PL.  XIII,  FIG.  1,  a,  b,  c. 

Terebralula  Michelini,  Levcille,  1835,  Mini,  de  la  Soc.  giol.  de  France,  vol.  n,  p.  39,  pi.  2,  fig.  lh-17. 
Spirifer fdiaria,  Phil].,  1836,  Gcol.  Yorksh.,  vol.  u,  p.  220,  pl.  11,  fig.  3 (non  S.  filaria,  Brown.,  Manchest. 

geol.  soc.  transact.,  vol.  1,  pl.  7,  fig.  62  et  63. 

Orlhis  — von  Buch,  Mini,  de  la  Soc.  giol.  de  France,  vol.  iv,  p.  210,  pl.  11,  fig.  8. 

— Michelini,  de  Kon.,  1842,  Desc.  desfoss.  de  Belg.,  p.  228,  pl.  13,  fig.  8 et  10. 

— — De  Castelnau,  1843,  Terr,  silur.  de  TAmtr.  du  Nord,  p.  36. 


Coquille  ovalaire,  arrondie  en  forme  de  bourse,  elargie  vers  le  front,  plus  allongee  que  la 
precedente.  La  valve  ventrale,  plus  epaisse  que  la  valve  dorsale,  presente  sur  la  ligne  mediane 
un  leger  aplatissement ; son  area  est  petite  et  parallele  a l’axe  de  la  coquille.  La  valve  dorsale, 
deprimee,  n a pas  de  sinus  median.  Son  crochet  est  petit,  faiblement  recourbe,  et  depasse  a 
peine  celui  de  1 autre  valve.  I.’ area  triangulaire,  basse  et  recourbee  au  sommet,  a la  meme  forme 
que  dans  les  O.  resupinata  et  striatula ; mais  elle  est  seulement  moins  haute  el  beaucoup  plus 
courte;  sa  longueur  est  egale  au  tiers  environ  de  la  plus  grande  largeur  de  la  coquille.  Le 
bord  cardinal  est  tres  court,  et  les  aretes  laterales  descendent  en  divergeant  jusqu’aux  deux 
tiers  de  la  coquille,  ou  se  trouve  la  plus  grande  largeur.  Le  front  est  large  et  la  commis- 
sure des  valves  y est  horizontale,  ou  n’offre  qu’une  courbure  a peine  sensible,  dont  la  con- 
vexite  est  tournee  vers  la  valve  ventrale.  Les  stries  de  la  surface  sont  fines,  serrees  et 
dichotomes,  comme  dans  les  deux  especes  precedentes,  et  sont  de  meme  coupees  par  des 
anneaux  d’accroissement  (souvent  sept  a huit)  legerement  eleves  en  gradins.  A 10  millimetres 
du  crochet,  on  compte  seize  stries  comprises  dans  un  espace  de  5 millimetres,  et  quatre-vingt- 
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dix  environ  snr  toute  la  surface.  Selon  M.  deKoninck,  la  valve  venlrale  est  quelquefois  criblee 
d’un  grand  noiubre  de  petits  trous,  et  couverte  d’epines  Ires  delieates. 

A l’interieur,  la  valve  venlrale  a deux  cavites  viseerales  oblongues  et  separees  entre  elles 
par  une  cote  obtuse  plus  ou  moins  saillante,  a peu  pres  comme  dans  1 0.  striatula  (Pi.  XII, 
fig.  7,  a).  Dans  certains  echantillons,  ces  cavites  sont  plates  et  mallimitees  (Pi.  XIII,  fig.  1 , a). 
La  valve  dorsale  offre  deux  impressions  peu  profondes,  digitees,qui  se  rcunissent  un  peu  a\  ant 
le  milieu  de  la  coquille  et  que  M.  de  Koniuck  regarde  comme  les  impressions  du  foie.  Sur 
le  milieu  du  bord  cardinal  de  la  valve  venlrale,  s’eleve  une  dent  ou  apophyse  assez  singuliere 
qui  penetre  dans  la  fente  triangulaire  de  l’area  dorsale  et  la  remplit  presque  entierement. 
Elle  est  accompagnee  de  deux  autres  dents  laterales,  obliques,  pointues  et  fragiles  comme 
les  dents  des  Tercbratules.  Le  limbe  interieur  des  valves  est  strie. 

Dimensions.  Longueur  moyenne,  21  millimetres.  — Par  rapport  a la  longueur  : largeur, 
1,00  a 1,10;  epaisseur,  0,40  a 0,50.  Largeur  del’area,  0,35  de  la  largeur  totale. 

Rapports  et  differences.  La  structure  interieure  de  VO.  Michelini  indique  suffisamment  ses 
rapports  naturels  avec  celle  qui  la  precede.  Elle  en  diflere,  toutefois,  par  sa  forme  generate, 
et  nous  la  considerons  comme  une  bonne  espece  que  la  petilesse  de  1 area,  le  peu  d epaisseur 
des  valves,  et  1’absence  de  sinus  sur  la  valve  dorsale,  font  aisement  reconnoitre. 

Nous  avons  compare  avec  soin  le  Spirifer  fiLiaria  Phill.,  avec  1 O.  Michelini , et  1 identite 
de  ces  deux  especes  ne  nous  parait  pas  douteuse.  ll  n en  est  pas  de  meme  du  S.  fdaria  de 
M.  Brown.  A en  juger  par  la  figure  qu’il  donne  de  cette  espece,  elle  parait  ctre  ornee  de 
stries  nombreuses  comme  VO.  Michelini ; mais  si  nous  en  croyons  la  description,  elle  n’aurait 
en  tout  que  cinq  stries  divergentes,  et  serait  par  consequent  entierement  differente.  De  plus, 
M.  Brown  ne  cite  pas  l’espece  de  M.  Phillips,  et  la  ressemblance  de  nom  ne  parait  etre 
due  qu’au  hasard.  G’est  sans  doute  par  erreur  que  M.  Leveille  a represente  VO.  Michelini 
avec  une  ouverture  ronde  analogue  a celle  des  Terebratules;  la  I'ente  de  farea  est  triangulaire 
comme  dans  toutes  les  Orthis. 

Gis.  el  loc.  Cette  espece  se  trouve  dans  le  calcaire  carbonifere  de  Cosatclii-Datchi,  sur  le 
revers  oriental  del’Oural,  et  de  Stila,  pres  de  Karakouba  (Donetz).  Rare  en  Russie,  elle  a pris 
un  grand  developpemenl  pendant  la  meme  periode,  soil  en  Belgique,  soit  en  Angleterre.  C’est 
une  des  especes  les  plus  communes  a Tournay,  a Soignies  et  dans  le  Yorkshire.  Elle  a ete 
sign  alee  aussi  dans  les  couches  siluriennes  de  l’Amerique  du  nord  par  MM.  de  Koninck  et  de 
Castelnau,  et  nous  a ete  envoyee  de  l’etat  du  Tennessee  par  M.  Troost. 

Explication  des  figures.  Pl.  XII,  fig.  7,  a.  Moule  provenant  du  Yorkshire,  vu  du  cote  de 
la  valve  venlrale. 

Fig.  7,  b-  Le  meme  vu  du  cote  oppose. 

Pl.  XIII,  fig.  1,  a.  Valve  ventrale  provenant  de  Tournay,  en  Belgique. 

Fig.  1 , b.  Individu  provenant  de  Cosatclii-Datchi  (Oural). 

Fig.  1 , c.  Le  meme  vu  de  profil. 
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3.  ORTHIS  OPERCULARIS.  — (/Vow.  sp.) 
PL.  xin,  FIG.  2,  a,  b. 


Orthis  testudinaria,  var.  venlro-plana,  G.  Romer,  18M,  Rhein  Ueberg.,  p.  76,  pi.  5,  fig.  6,  b,  c,  d 
(non  Data). 

Coquille  peu  epaisse,  a contour  presque  circulaire,  mais  cependanl  un  peu  plus  large  que 
longue.  Valve  venlrale  sub-plane,  operculaire,  legerement  creusee  dans  le  milieu  par  un  sillon 
peu  profond,  et.  munie  d’une  area  tres  petite,  perpendiculaire  a l ave  longitudinal  de  la  coquille. 
Valve  dorsale  peu  bombee,  legerement  carenee  pres  du  crochet.  Son  area  peu  developpee, 
soit  en  hauteur,  soit  en  largeur,  est  parallele  a l’axe  longitudinal,  et  forme  avec  l’area  op- 
posee  un  angle  a peu  pres  egal  a un  angle  droit.  Le  crochet,  tres  petit,  fortement  recourbe, 
revient  se  placer  dans  le  plan  des  aretes  laterales.  L’angle  au  sommet  est  tres  obtus.  La  com- 
missure des  valves  est  comprise  dans  un  meme  plan,  et  offre  seulement  pres  du  front  une  le- 
gere  courbure  dont  la  convexite  est  tournee  vers  la  valve  dorsale. 

Les  stries  de  la  surface  oflrent  d’une  maniere  tres  prononcee  ce  caractere  de  courbure  sur 
lequel  nous  avons  etabli  la  sous-division  des  Arcuato-striatm.  Elies  sont,  en  outre,  fines, 
dichotomes,  serrees  et  eoupees  par  deux  ou  trois  anneaux  d’accroissement.  Quelques  unes 
ressortent  au  dessus  des  autres,  et  offrent  de  ces  renflements  subitement  mterrompus  qui 
semblent,  comme  dans  les  especes  precedentes,  avoir  donne  naissauce  a de  pelites  epines 
couchees  en  avant.  A 10  millimetres  du  natis,  on  compte  quinze  a vingt  stries  dans  un 
espace  de  5 millimetres,  et  cent  trente  sur  toute  la  surface. 

Dimensions.  Longueur,  16  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,25 ; epais- 
seur,  0,28.  Largeur  de  l’area,  0,35  de  la  largeur  totale. 

Rapports  et  differences.  M.  C.  Romer,  dans  son  ouvrage  sur  les  formations  de  transition 
du  Rhin,  considere  cette  Orthis  comme  une  simple  variete  d’une  espece  tres  commune  dans 
I’Eifel,  qu’il  assimile  a l’O.  testudinaria,  et  qui  est  pour  nous  I’O.  tunata  de  M.  J.  Sowerbv. 
Nous  croyons  qu’elle  doit  former  une  espece  distincte,  soit  a cause  de  l’aplatissement  de  la 
valve  ventrale,  soit  a cause  de  la  finesse  de  ses  stries,  caracteres  dont  la  Constance  nous  a 
frappes.  \ 

Gis.  et  loc.  Nous  avons  recueilli  sur  la  riviere  Volkof,  dans  les  couches  devoniennes,  une 
valve  que  nous  rapportons  provisoirement  a VO.  opercularis ; mais  comme  cette  valve  etait 
assez  mal  conservee,  nous  avons  cru  devoir  figurer  un  bel  echantillon  de  l’Eifel,  afin  de 
donner  aux  geologues  les  moyens  de  decider  si  cette  espece  se  trouve  reellement  en  Russie. 

Explication  des  figures.  Pl.  XIII,  fig.  2,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  2,  b.  Le  meme  vu  deprofil. 
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4.  ORTHIS  PARVA. 

pl.  xiii,  fig.  3,  a,  b,  c,  d,  e,  f,  g.  — Var.  avellana,  fig.  4,  a,  b. 

Orthambonites  parva  ct  trigona,  Pander,  1830,  lie  Ur.  zur  geogn.  Russl.,  p.  83,  pi.  26,  lig.  10  et  11. 
Produdus  minimus,  minutus,  lalissimus,  ova t us,  id. , ibid.,  p.  86,  pi.  26,  fig.  12,  13,  14;  pi.  27,  fig-  13 
(non  P.  tatissinius,  Sow.) . 

Orlhis  elegantula,  von  Ruch,  1840,  lie  Ur.  zur  geb.  Russl.,  p.  20  (non  Dalm.). 

— — Eichw.,  1840,  Silur.  sysl.  in  Eslhl.,  p.  152  (non  Palm.). 

Coquille  petite,  a contour  sub-cordiforme,  ayant  sa  plus  grande  largeur  vers  le  milieu  de 
sa  longueur.  Valve  ventrale  ordinairement  peu  epaisse,  creusee  dans  sa  longueur  par  une 
depression  peu  profonde,  a bords  erases,  et  pourvue  d’une  area  tres  petite,  quelquefois  invi- 
sible a cause  du  rapprochement  des  crochets.  Valve  dorsale  forlement  voutee  sur  la  ligne 
mediane,  renflee  vrers  le  sommet,  et  atteignant  sa  plus  grande  epaisseur  au  quart  de  sa  lon- 
gueur. Crochet  petit,  forlement  recourbe,  et  venantse  placer  dans  leplan  des  aretes  laterales. 
Area  concave,  courte  et  peu  elevee.  Fente  mediane  libre  et  depourvue  de  dellidium.  Rord 
frontal  formant  une  ligne  legerement  sinueuse,  dont  la  convexite  est  tournee  vers  la  valve 
dorsale.  Surface  ornee  de  stries  rayonnanles,  tranchantes,  dichotoines  et  faseiculees. 

A I’interieur,  la  valve  ventrale  est  armee  de  deux  dents,  creusees  sur  la  face  qui  regarde 
le  bord  cardinal,  pour  recevoir  les  dents  de  l’autre  valve.  Une  arete  mediane  assez  saillante 
part  du  natis  et,  traversant  une  grande  partie  de  la  valve,  separe  deux  cavites  viseerales  peu 
profondes,  dont  les  bords  ne  sont  pas  limites.  La  valve  dorsale  a,  de  chaque  cote  de  I’ouver- 
ture  triangulaire,  une  petite  dent  cardinale  soutenue  inferieurement  par  une  lamelle  courte 
et  epaisse. 

Var.  avellana.  Des  passages  insensibles  conduisent  de  I’O.  parva  a cette  variete,  oil  la 
valve  ventrale  est  beaucoup  plus  epaisse,  et  ou  les  stries  sont  plus  fines  et  plus  nom- 
breuses. 

Dimensions.  Longueur,  10  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,00a  1,05; 
epaisseur,  0,70  a 0,72.  Angle  cardinal,  120  a 140°. 

Rapports  et  differences.  L’O.  parva  se  distingue  facilement  de  l’O.  basalis  Dalm.  et  de 
I’O.  orbicularis  J.  Sow.,  par  la  forte  courbure  de  son  crochet.  L’O.  hybrula,  dont  les  valves 
sont  sub-egales,  et  dont  le  front  ne  presente  pas  de  sinuosite  convexe  vers  la  valve  dorsale, 
ne  peut  pas  davantage  elre  confondue  avec  elle.  Il  n’en  est  pas  de  meme  de  l’O.  elegantula 
Dalm.  Notre  espece  de  Russie  s’en  rapproche  tellement,  qu’elle  y a ete  reunie  par 
MM.  de  Buch  et  Eichwald.  La  difference  du  gisement,  jointe  a des  differences  appreciables 
dans  les  caracteres  de  la  coquille,  nous  engage  cependanl  a l’en  distinguer.  En  effet, 
I’O.  elegantula  n’a  pas  de  stries  faseiculees,  ni  tranchantes,  comme  celies  de  I’O.  parva; 
elle  offre  sur  le  milieu  un  espace  etroit,  occupe  par  trois  ou  cpiatre  stries  plus  fines  que 
les  autres;  enfin,  sa  taille  est  plus  considerable,  et  son  contour  un  peu  different.  Si  on 
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eludie  ces  deux  especes  dans  leur  structure  interieure,  on  observe  que  dans  l’O.  elegantula  les 
impressions  viscerales  sont  plus  fortement  marquees,  et  que  la  eharniere  est  munie  de  trois 
dents,  dont  la  mediane  entre  dans  la  fente  triangulaire  de  1’area  et  se  voit  exterieurement. 

Gis.  et  loc.  Nous  n’avons  trouve  cette  espece  que  dans  les  environs  de  Saint-Petersbourg, 
surles  bords  de  laTosna  et  surle  Volkof,  particulierement  dans  les  bancs  inferieursdu  calcaire 
silurien  de  cette  contree.  M.  Kichwald  dit  I’avoir  trouvee  aussi  sur  les  cotes  de  la  Baltique 
Pile  caracterise  I’etage  inferieur  du  systeme  silurien,  tandis  que  VO.  elegantula  est  tres 
commune  dans  les  couches  superieures  de  ce  meme  systeme,  et  particulierement  dans  l’ile  de 
Gothland.  M.  de  Buch  cite  l’O.  elegantula  dans  le  nord  de  I’Oural,  sur  les  bords  de  la  riviere 
Jolva.  Nous  ne  l’avons  pas  vue  cependant  dans  les  collections  de  Bogoslofsk. 

Explication  des  figures.  Pl.  XIII,  fig.  3.  Individu  adulte  vu  du  cote  de  la  valve  dorsale . 

Fig.  3,  b.  Le  meme  vu  du  cote  oppose. 

Fig.  3,  c.  Le  meme  vu  de  profil. 

Fig.  3,  cl.  Valve  ventrale  vue  a l’interieur. 

Fig.  3,  e.  Petite  variete  a bord  cardinal  plus  long  et  a valve  ventrale  plus  epaisse. 

Fig.  3,  f.  La  meme  vue  de  prolil. 

Fig.  3,  g.  Valve  dorsale  vue  a l’interieur. 

Fig.  4,  a.  Var.  avellana.  Individu  age  vu  du  cote  de  la  valve  ventrale. 

Fig.  4,  b.  Le  meme  vu  de  profil. 

Fig.  5.  O.  elegantula  de  Gothland.  Valve  ventrale  figuree  pour  servir  de  terine  de  coin- 
paraison. 


5.  ORTHIS  LUNATA. 

PL.  XIII,  FIG.  6,  a,  b,  c,  d. 

1 

Orthis  lunata  J.  Sow.,  1839,  Sil.  syst.  Murch.,  p.  611,  pl.  3,  fig.  12,  d,  et  pl.  5,  fig.  15. 

Trigonotreta  testudinaria,  Bronn,  1837,  Leth.  geogn.,  vol.  i,  p.  82,  pi.  3,  fig.  2 (non  Dalm.). 

Orthis  — C.  Homer,  1844,  Rhein.  Ueberg.,  p.  79  (non  Data.). 

Coquille  petite,  orbiculaire,  plus  pointue  vers  la  eharniere  que  vers  le  front.  Valves 
d’epaisseur  moyenne,  presque  egalement  convexes.  La  valve  ventrale  est  creusee  dans  le 
milieu,  et  oflre  une  depression  peu  profonde,  I’eduite  pres  du  natis  a un  sillon  lineaire. 
La  valve  dorsale  est  reguliercment  arrondie,  et  deprimee  pres  du  front,  oil  elle  releve 
legeremenl  le  bord  de  la  valve  ventrale.  La  eharniere  est  courte;  la  plus  grande  largeur  de 
la  coquille  est  au  delii  du  milieu  de  sa  longueur ; elle  est  presque  double  de  la  eharniere.  Les 
crochets  sont  petits ; le  crochet  dorsal,  legerement  reeourbe,  depasse  a peine  celui  de  la  valve 
opposee.  L’area  ventrale  est  horizontale,  e’est-a-dire,  dans  le  plan  des  aretes  laterales  • elle 
a environ  1 millimetre  de  hauteur.  L’area  dorsale  est  ii  peine. plus  haute;  elle  est  recourbee 
et  inclinee  de  40°  sur  l’axe  longitudinal  de  la  coquille.  Elies  sont  divisees  Pune  et  1’autre 
par  une  petite  fente  triangulaire,  mediane,  libre  et  depourvue  de  deltidium. 
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La  surface  est  ornee  ile  stries  rayonnantes,  anguleuses,  inegales,  et  tres  dichotomes; 
chaque  strie  est  bifurquee  plusieurs  fois  dans  la  longueur,  et  il  y en  a environ  douze  au 
crochet  et  soixante  aux  bords.  A 10  millimetres  de  la  charniere,  on  en  compte  huit  a dix 
dans  un  espace  de  f>  millimetres. 

A l’interieur,  si  nous  en  jugeons  par  un  moule,  la  valve  ventrale  avait,  comme  les  Orthis 
du  groupe  des  slrcualo-striatce,  deux  petites  cavites  viscerales  placees  entre  le  bord  cardinal 
et  le  milieu  de  la  valve,  et  separees  par  une  arete  saillante  qui  s’avancait  jusque  pres  du 
bord.  Le  limbe  interieur  des  valves  etait  strie. 

Dimensions.  Longueur,  14  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,05; 
epaisseur,  0,60.  Longueur  de  l’area,  0,50  de  la  largeur  totale. 

Dans  les  individus  de  l’Eifel  l’epaisseur  est  un  peu  moindre. 

Rapports  et  differences.  Nous  aurions  rapporte  cette  coquille  a I'O.  orbicularis,  dont  elle 
possede  tous  les  caracteres,  si  M.  J.  Sowerby  ne  disait  que  dans  l’O.  orbicularis  la  valve  ven- 
trale est  beaucoup  moins  convexe  que  la  valve  dorsale,  landis  que  dans  I’O.  lunata  les  deux 
valves  sont  presque  egalement  convexes.  Ges  deux  especes  sont  d’ailleurs  si  voisines,  comme 
il  l’avoue  lui-meme,  qu’il  est  souvent  impossible  de  les  distinguer;  la  difference  qu  il  signale 
entre  les  impressions  interieures,  ne  provient  meme  que  de  ce  qu'il  considere,  tantot  le  moule 
de  la  valve  dorsale,  et  tantot  celui  de  la  valve  opposee.  Cette  coquille,  qui  abonde  dans  l’Eifel, 
a ete  confondue  par  MM.  Bronn  et  G.  Romer  avec  I’O.  testudinaria  Dalm.  L’un  de  nous  ayant 
rapporte  de  Suede  la  veritable  O.  testudinaria,  a pu  s’assnrer  qu’elle  differe  entierement  de 
l’espece  qui  nous  occupe,  tant  par  sa  forme  generate,  qui  rappelle  celle  de  l’O.  elegantula,  que 
par  ses  stries  inegales  et  alternes.  Nous  considerons  comme  des  especes  distinctes  les  deux 
Orthis  que  M.  C.  Romer  y a reunies  a titre  de  varietes  sous  les  noms  de  letragona  et  vcntro- 
plana.  Cette  derniere  est  notre  O.  opercularis. 

Gis.  et  loc.  Cette  espece  ne  se  trouve  en  Russie  que  dans  l’Oural  septentrional,  sur  la  riviere 
Sosva,  ou  elle  a ete  decouverte  par  le  capitaine  Strajesky,  dans  son  expedition  au  nord  de 
Bogoslofsk.  Elle  est  tres  commune  dans  les  calcaires  devoniens  de  1 Eifel.  En  Angleterre  elle 
se  rencontre  dans  les  couches  siluriennes  superieures  de  Ludlow,  ainsi  que  dans  les  assises 
inferieures  du  vieux  gres  rouge.  On  la  cite  partieulierement  a Ludlow  et  a Ledbury. 

Explication  des  figures.  Pl.  XIII,  fig.  6,  a.  Individu  adulte  provenant  du  nord  de  l’Oural, 
vu  du  c&le  de  la  valve  ventrale. 

Fig.  6,  b.  Le  mdme  vu  de  profil. 

Fig.  6,  c.  Le  meme  vu  du  cote  du  front,  la  valve  ventrale  en  haut. 

Fig.  6,  d.  Moule  interieur  de  la  valve  ventrale  provenant  de  l’Eifel. 
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6.  ORTHIS  ASMUSI.  — (Nov.  sp.). 
pl.  x,  fig.  17,  a,  b,  c. 

Orthis  pecten,  von  Buch,  1832,  Neues  Jahrbuchfur  min.,  p.  107  (non  Linn.)- 
— — Eichw.,  1840,  Sil-  sysl.  in  Eslhl.,  p.  153. 


Coquille  extremement  plate  et  deprimee,  transverse,  a contour  semi-elliptique,  ayant  sa  plus 
grande  largeur  au  bord  cardinal.  Valve  dorsale  legerement  concave,  terminee  carrement  aux 
deux  angles  lateraux.  Crochet  petit,  peu  saillant  et  relevant  a peine  les  aretes  cardinales,  qui 
s’unissent  en  ligne  droite.  Area  surbaissee,  egale  en  hauteur  a peu  pres  au  dixieme  ou  au 
douzieme  de  sa  longueur,  plane  et  non  recourbee,  se  projetant  au  dela  du  bord  cardinal,  el 
inclinee  de  45°  sur  1’axe  longitudinal  de  la  coquille.  Fente  triangulaire  cicatrisee,  plus  large 
que  haute.  Valve  ventrale  legerement  convexe,  deprimee  et  presque  entierement  depourvue 
d area.  Sur  le  milieu  de  la  charniere  se  detache  un  bourrelet  ou  levre  qui  s’adapte  au  deltidium 
echancre  de  la  valve  dorsale,  et  qui  parait  fermer  completement  l’ouverture.  Les  stries 
d’aecroissement  de  ce  bourrelet,  qui  rappelle  celui  de  1'0.  anomala,  sont  concentriques  a 
eelles  du  deltidium  oppose,  et  ont  com  me  elles  leur  convexite  tournee  vers  la  pointe  du  cro- 
chet de  la  valve  dorsale. 

A l’exterieur,  les  valves  sont  elegamment  strides.  Dix-huita  vingt  stries  elevees  partenten 
rayonnant  du  crochet,  et  atteignent  les  bords  sans  se  bifurquer.  Entre  ces  stries  il  en  nait 
quelquefois  d’autres  qui  deviennent  presque  aussi  grosses  que  les  premieres;  ce  qui  eleve 
souvent  a vingt-cinq  ou  trente  environ  le  nombre  des  rayons  qui  se  dessinent  sur  lepourtour. 
Entre  chacun  de  ces  rayons  se  voient  des  stries  plus  fines,  variant  de  trois  a six,  et  naissant 
par  interposition  beaueoup  plus  que  par  dichotomie.  Dans  les  individus  de  40  millimetres  de 
largeur,  on  compte  plus  de  cent  cinquanLe  stries  au  pourtour.  Sur  les  echantillons  parfaitement 
conserves,  on  voit  que  les  stries  et  leurs  intervalles  sont  creneles  comme  dans  beaueoup 
d'especes  d’ Orthis,  notammenl  dans  l’O.  umbraculum.  Cette  disposition  des  stries,  analogue  a 
celle  qu’on  observe  dans  le  Lcptama  imbrex,  est  sujette  a des  irregularites  qui  rendent  moins 
sensibles  les  differences  entre  les  stries  principales  et  les  stries  intervallaires. 

Dimensions.  Longueur,  30  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,25; 
epaisseur,  0, 1 5 ; hauteur  de  l’area  0,9. 

Rapports  et  differences.  Cette  espece,  que  nous  croyons  etre  celle  que  MM.  de  Buch  et 
Eichwald  ont  reunie  a l’O.  pecten  Linne,  s’en  distingue  par  la  forme  de  sa  valve  dorsale, 
ainsi  que  par  le  nombre  el  la  disposition  de  ses  stries.  En  eflet,  l’O.  pecten , telle  que  l’ont 
figuree  Dalman  et  Hisinger,  a la  valve  dorsale  legerement  convexe,  et  des  stries  alternes 
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analogues  a celles  de  ¥0.  arachnoidea,  c’est-a-dire,  qu’entre  cliaque  strie  principale  il  n y a 
qu’une  seule  petite  strie.  Nous  avons  pu  nous-memes  observer  ce  dernier  caractere  sur  une 
0.  pecten  que  l’un  de  nous  a rapportee  de  Suede. 

Gis.  et  toe.  Le  bel  echantillon  que  nous  figurons  provient  de  Reval,  et  nous  a ete  donne  par 
M.  le  professeur  Asmus,  connu  par  ses  belles  decouvertes  de  poissons  fossiles  dans  les  couches 
devoniennes  de  Dorpat,  et  auquel  nous  nous  faisons  un  plaisir  de  dedier  cette  espece.  Nous 
en  avons  trouve  d’assez  nombreux  fragments  a Mecbkovitza,  dix-huit  verstes  au  nord  de 
Chavli  (Lithuanie).  Cette  espece  est  encore  citee  par  M.  Eichwald  sous  le  nom  d’O.  pecten,  dans 
1’ile  d’Odinsholm,  et  par  M.  de  Buch  dans  les  calcaires  des  environs  de  Pokroi ; partout  elle 
caracterise  le  svsteme  silurien. 

Explication  des  figures.  Pl.  X,  fig.  17,  a.  Echantillon  des  environs  de  Reval,  vu  du  cold 

de  la  valve  ventrale. 

Fig.  17,  b.  Le  m&ne  vu  de  profit. 

Fig.  17,  c.  Grossissement  des  stries  de  la  surface. 

7.  ORTHIS  EXIMIA. 

PL.  xi,  fig.  2,  a,  b,  c,  d,  e. 

Productus  eximius,  Eichw.,  Collect,  du  corps  des  mines  de  Saint- Pitersbourg. 

Choristites  Walcolii,  Fisch.,  1837,  Oryct.  du  gouv.  dcMoscou,  p.  l/il,  pi.  22,  fig.  k (non  Spirifer  Wal- 
cotii,  Sow.). 


Coquille  gibbeuse,  obronde,  beaucoup  plus  large  au  milieu  que  pres  du  bord  cardinal. 
Valves  regulierement  voutees  et  sans  aucune  trace  de  sinus.  La  valve  ventrale  n’apas  d’area. 
Son  moule  interne  presente  deux  fentes  divergentes  produites  par  deux  lamelles  courtes  qui, 
dans  la  coquille,  venaient  s’attacher  a une  apophyse  mediane,  longue  de  plus  dc  10  milli- 
metres. Cette  apopliyse,  dont  l’extremite  est  engagee  dans  la  roche,  a beaucoup  d’analogie 
avec  le  support  bifurque  de  la  valve  ventrale  des  Strigocephales.  La  valve  dorsale,  peu  voutee, 
est  munie  d’une  area  tres  elevee,  verticale,  ayant  presque  en  hauteur  la  moitie  de  sa  lon- 
gueur. Deux  lignes  legeres,  partant  du  bord  cardinal  et  s’unissant  au  sommet  de  l area,  v 
dessinent  un  triangle  dans  lequel  est  inscrite  l’ouverture  triangulaire  (1 ).  A cette  ouverture 
aboutissent  sur  le  moule  deux  fissures  paralleles  produites  par  des  cloisons  qui  divisenl 
1’interieur  de  la  coquille.  La  surface  est  ornee  de  stries  deliees,  filiformes,  deux  ou  trois  fois 
plus  etroites  que  les  intervalles  qui  les  separent  Leur  nombre  augmente  par  f interposition 
de  stries  nouvelles  dans  les  sillons,  et  non  par  bifurcation  des  stries  primitives.  Ces  dernieres 


(1)  Ce  caractere  est  commun  au  groupe  d’espf'C.es  & la  I etc  desquelles  nous  placons  l’O.  eximia.  Le  plus  oa 
moins  d’ouverture  de  ce  triangle  fournit  un  assez  bon  caractere  sp^cifique : ici  l’angle  au  sommet  est  aigu  et 
n’a  que  70°;  il  est  droit  dans  TO.  crenistria,  et  obtusdans  TO.  umbraculum. 
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ii  epaississent  pas  avec  l age.  Pres  des  bords,  on  compte  viugt  a vingt-cinq  stries  dans  un 
espace  de  1 0 millimetres.  A une  cerlaine  distance  du  crochet  (un  tiers  environ  de  la  longueur) 
on  voit  naitre  dix  a douze  plis  longitudinaux,  larges  et  arrondis,  sur  lesquels  les  stries  se 
continuent  sans  interruption. 

Dimensions.  Longueur,  32  a 35  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,20; 
hauteur  de  l’area,  0,37.  Largeur  de  I’area  a sa  base,  0,66  de  la  largeur  tolale. 

Hapports  et  differences.  Cette  espece  se  rapproche  de  VO.  arachnoidea,  par  la  nature  de  ses 
stries,  et  plus  encore  de  VO.  Olivieriana  par  les  deux  cloisons  paralleles  de  la  valve  dorsale. 
Mais  par  la  longue  apophyse  qui  se  detache  du  sornmet  de  la  valve  ventrale,  par  la  hauteur  de 
I area  dorsale,  et  surtout  par  la  combinaison  des  plis  et  des  stries  de  la  surface,  elle  se  dis- 
tingue de  toutes  les  especes  connues. 

Gis.  et  toe.  Nous  1’avons  trouvee  dans  1’etage  moyen  du  calcaire  carbonifere  a Unja,  pres 
de  Kosimof;  a Kachira,  sur  1 Oka;  et  a Gossoudareva,  dans  la  contree  du  Donetz.  M.  Fischer, 
qui  1 a prise  a tort  pour  le  Spirifer  IV alcotii  du  lias,  la  cite  dans  les  couches  inferieures  de  Miat- 
ehkova.  Elle  a echappe  a nos  recherches  dans  cette  localite. 

Explication  des  figures.  Pl.  XI,  fig.  2,  a.  Valve  dorsale  oil  1’on  voit  les  fissures  paralleles 
laissees  par  les  deux  cloisons. 

Fig.  2,  b.  Autre  individu  vu  du  cote  de  l’area. 

Fig.  2,  c.  Moule  interieur  de  l’area  d’une  valve  dorsale. 

Fig.  2,  d.  Valve  ventrale. 

Fig.  2,  e.  La  meme  montrant  la  longue  apophyse  mediane. 

8.  ORTHIS  OLIVIERIANA.  — {Nov.  sp.) 
pl.  xi,  fig.  3,  a,  b,  c. 

Coquille  arrondie,  globuleuse,  un  peu  plus  large  que  longue,  couverte  de  stries  nombreuses, 
rayonnantes,  deliees,  qui  se  mulliplient  par  interposition  plus  que  par  bifurcation,  et  qui  sont 
plus  fines  vers  les  bords  que  pres  de  la  charniere.  A 10  millimetres  du  crochet  de  la  valve 
dorsale,  on  en  compte  environ  vingt-deux  dans  un  espace  de  10  millimetres,  et  au  bord  ante- 
neur,  a peu  pres  trente  dans  le  meme  espace.  La  charniere  est  plus  courte  que  la  coquille, 
dont  la  plus  grande  largeur  est  un  peu  au  dela  du  milieu  de  sa  longueur.  Le  front  est  large,  el 
son  contour  sub-arrondi.  La  valve  ventrale  est  gibbeuse ; au  bord  cardinal  elle  est  depourvue 
d’area  commedans  toutes  les  Orthis  voisines  de  I’O.  crenistria.  Sur  le  moule  interieur  existent 
deux  fentes  qui  indiquent  l’existence  de  deux  petites  lames  divergentes  de2  ou  3 millimetres 
de  longueur,  qui  venaient  aboutir  sans  doute  aux  dents  cardinalcs.  La  valve  dorsale  est  moins 
epaisse  que  la  valve  ventrale,  surtout  dans  sa  partie  anterieure,  ou  elle  s’aplatit  considera- 
blement ; elle  est  couverte  de  plusieurs  plis  transverses,  irreguliers  et  rugueux  comme  dans 
la  variete  de  l’O.  crenistria  que  M.  Phillips  a nominee  O.  senilis.  Son  crochet  est  droit  et  ne 
se  recourbe  pas  sur  l’area.  A l’interieur,  elle  a du  etre  munie  de  deux  lamelles  verticales, 
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paralleles,  qui  ont  laisse  sur  le  motile  deux  fissures  exactement  semblables  a celles  de 
VO.  eximia.  Nous  avons  dedie  cetle  espece  a M.  Olivieri,  colonel  au  corps  des  mines  de  Russie, 
charge  dans  ces  dernicres  annees  de  faire  des  reclierches  de  honille  dans  lcs  gom  ei  nements  e 
Toula  et  de  Kalouga,  et  a qui  Ton  doit  des  notions  exactes  sur  les  nombreux  gisements  de  cc 
combustible. 

Dimensions.  Longueur,  21  millimetres.  — Par  rapport  a la  longueur:  largeur,  1,10; 
epaisseur,  0,55.  , 

Rapports  et  differences.  Cette  coquille,  tres  voisine  de  10.  crenistria  (var.  s emits)  n en  ddlere 

que  par  sa  structure  interne  qui  la  rapproche  de  l’O.  eximia. 

Gis.  et  loc.  Le  seul  echantillon  que  nous  possedions  provienL  des  calcaires  magnesiens  de 
Peredki  (Valdai)  qui  sont  a la  base  du  systeme  carbonifere.  Il  est  a letat  de  moule.  Nous 
avons  trouve  aussi  dans  les  calcaires  carboniferes  qui  forment  les  escarpements  du  \ olga, 
a 1’ embouchure  de  la  riviere  Ussa,  non  loin  de  Samara,  et  dans  les  proprietes  de  notre  ami 
M . Davidof,  une  valve  ventrale  isolee  que  nous  croyons  devoir  rapporter  a cetle  espece. 
Explication  des  figures.  Pi..  XI,  fig.  3,  a.  Mode  interne  vu  du  cote  de  la  valve  ventrale. 
Fig.  3,  b.  Le  meme  vu  du  cote  oppose,  montrant,  comme  dans  l’espece  precedente,  deux 

fissures  paralleles. 

Fig.  3,  c.  Le  meme  vu  de  profil- 


9.  ORTHIS  WANGENHEIMl. 
pl.  xi,  FIG.  5,  a,  b. 


Coquille  tres  inequivalve,  ayant  sa  plus  grande  largeur  entre  la  charniere  et  le  bord  anterieur . 
Valve  ventrale  plane,  operculaire,  a contour  ovalaire,  tronquee  par  le  bord  cardinal  et  depour- 
vue  d’area.  Une  legere  fissure  mediane  entre  deux  impressions  oblongues  dans  le  mode, 
indique  l’existence  dans  la  coquille  d’une  Crete  peu  saillante  et  de  deux  caviles  visceral  e*. 
Valve  dorsale  gibbeuse,  a crochet  pointu,  a front  large  et  arrondi.  Area  triangulaire  tres 
elevee,  etinclineede  45°  sur  le  plan  des  aretes  laterales.  L’ouverture  mediane  est  assez  etroite 
et  n’a  que  4 millimetres  de  base  sur  1 1 de  hauteur.  Elle  est  fermee  dans  sa  moilie  superieure 
par  un  deltidiam  saillant,  anguleux  et  en  forme  de  toil.  Le  mode  interne  de  l’area  est  lege- 
rement  granuleux. 

Dimensions.  Longueur,  27  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,00; 
epaisseur,  0,45;  largeur  de  la  valve  ventrale,  0,70.  Angle  cardinal,  85  a 90°. 

Rapports  et  differences.  Cette  espece,  de  meme  que  VO.  pclargonata  Schlot.  (O.  Laspii  von 
Bucli),  est  tres  voisine  de  certaines  varietes  de  VO.  crenistria.  Elle  s en  distingue  cependant 
par  son  crochet  plus  proeminent  et  plus  pointu,  par  son  area  plus  elevee,  par  1 extreme 
aplatissement  de  la  valve  ventrale,  et  par  la  forme  anguleuse  du  deltidium.  Ajoutons  encore 
qu’elle  appartient  a une  formation  moins  ancienne. 

Nous  nous  faisons  un  veritable  plaisir  de  la  dedier  a notre  ami  le  major  Wangenlieim  von 
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Oualen,  dont  les  recherches  ont  jete  une  vive  lumiere  snr  le  sol  encore  inexplore  du  district 
de  Bielebei,  et  chez  qui  nous  avons  trouve  la  plus  cordiale  hospitalite. 

Gis-  et  loc.  Le  seul  raoule  que  nous  possedions  de  cette  espece  a ete  trouve  par  notre 
compagnon  de  voyage,  le  lieutenant  Kokcharof,  dans  les  calcaires  permiens  de  Grebeni,  au 
nord  d’Orenbourg. 

Explication  des  figures.  Pl.  XI,  fig.  5,  a.  Moule  interne  vu  du  cote  de  la  valve  ventrale. 
Fig.  5,  b.  Le  merrie  vu  de  profil. 


10.  ORTHIS  CRENISTRIA. 
pl.  xi,  FIG.  4,  a,  b,  c. 

Spirifer  crenislria,  Phill.,  1836,  Geol.  of  Yorks.,  vol.  it,  p.  216,  pl.  9,  fig.  6. 

— senilis,  id.,  ibid.,  fig.  5. 

— reticulata,  J.  Sow.,  Encycl.  melrop.  art.  geology. 

— crenislria,  id.,  1840,  Trans,  geol.  Soc.  Lond.,  2e  sdr.,  vol.  v,  pl.  57,  fig.  7. 

Orthis  tenuistriala ? id.,  ibid. , pl.  57, fig.  12. 

— crenislria,  Phill.,  1841,  Palasoz.  foss.,  p.  66,  pl.  27,  fig.  113. 

— umbraculum,  var.  senilis,  de  Kon.,  1842,  Desc.  des  foss.  de  Belg.,  p.  222,  pl.  13,  fig.  7;  pl.  13  bis, 

fig.  7 (non  Schloth.). 


Goquille  deprimee,  a contour  arrondi  plus  que  demi-circulaire,  ayant  sa  plus  grande  largeur 
au  milieu  de  sa  longueur.  Valve  ventrale  tres  plate,  depourvue  cl’ area,  plus  large  que  longue, 
et  presentant  la  forme  d’une  ellipse  tronquee  par  le  bord  cardinal.  Valve  dorsale  convexe, 
renflee  au  crochet  et  s’aplatissant  graduellement  vers  le  front.  Crochet  prononce,  mais  peu 
recourbe.  Area  lisse,  haute  et  triangulaire,  mais  assez  courte  et  n’ayant  environ  que  les 
deux  tiers  de  la  largeur  de  la  coquille.  L’ouverture  mediane,  urt  peu  plus  haute  que  large, 
est  entierement  fermee  par  un  deltidium  arrondi  et  eleve  au  dessus  de  l’area.  Elle  est  inscrile 
dans  un  triangle  forme  sur  l’area  par  deux  lignes  tres  legeres  qui  partent  du  bord  cardinal, 
et  se  reunissent  a la  pointe  du  crochet.  L’augle  que  foment  ces  deux  lignes  est  egal  a peu  pres 
a un  angle  droit.  Nous  attachons  une  grande  importance  a ce  caractere,  au  moyen  duquel 
on  pent  souvent  distinguer  10.  crenislria  de  l’O.  umbraculum , ou  ces  lignes  sont  plus 
ouvertes  et  Tangle  au  sommet  plus  obtus. 

La  surface  est  ornee  de  stries  longitud inales,  fines,  inegales  et  granuleuses;  celles  du  milieu 
sont  droites,  celles  des  cotes  sont  inllechies,  de  maniere  a aboutir  aux  bords  libres  sous  un 
angle  droit.  Les  plus  anciennes  se  continueni  sans  interruption,  et  en  s’epaississant  legerement 
avec  Tage;  leur  nombre  augmente  par  insertion,  et  non  par  dichotomie.  Dans  les  individus 
qui  proviennent  des  depots  devoniens,  on  ne  voit  jamais  plus  d’une  strie  secondaire  dans  les 
intervalles  qui  separent  les  stries  principales. 

Dimensions.  Longueur,  1 3 millimetres.  — Par  rapport  a la  longueur:  largeur,  1,30;  epais- 
seur,  0,36. 
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Rapports  et  differences.  Cette  espece  a tant  d’analogie  avec  l’O.  umbraculam,  qu  elle  y a ete 
reunie  par  M.  M.  de  Bach  et  de  Koninck,  et  meme  par  l’un  de  nous  {Trans,  geolog.  Soc.  Lond., 
2«  ser.,  vol.  vi,  p.  396).  Cependant,  apres  un  examen  plus  approfondi,  nous  avons  reconnu, 
quant  k present,  enlre  ces  deux  especes  les  differences  suivantes  : dans  l’O.  umbraculum,  la 
valve  dorsale  est  toujours  concave,  et  a sa  plus  grande  largeur  au  bord  cardinal;  les  stries  du 
test  sont  plus  serrees  et  plus  fortement  crenelees;  l’area  de  la  valve  dorsale  est  surbaissee,  et 
enlin  le  della  qu’y  dessinent  les  deux  lignes  que  nous  avons  representees  fig.  4,  a,  est  plus 
ouvert.  Quoi  qu’il  en  soit,  nous  devons  avouer  qu’il  n’est  pas  toujours  facile  de  distinguer 
ces  deux  especes,  surtout  lorsqu’on  n’a  sous  les  yeux  que  des  descriptions  et  des  figures. 
Aussi  ne  rapportons-nous  qu’avec  doute  a l’O.  crenistria,  la  coquille  figuree  sous  ce  nom  par 
M.  Phillips,  dans  ses  Palceozoic  fossils,  ainsi  que  YO.  tenuistnata  de  M.  J.  Sowerby.  L’O. 
senilis  ne  parait  ctre  qu’une  variete  irreguliere  de  lespece  qni  nous  occupe;  vanete  qui 
conduit  presque  a l’O.  pelargonata  Scblot.  (0.  Laspii  von  Buch). 

Gis.  et  loc.  Calcaires  devoniens  des  bords  du  lac  Ilmen  et  des  environs  de  Voroneje.  La 
presence  de  cette  espece  dans  ces  deux  localites  confirme  d’autant  plus  1 opinion  que  nous 
avons  emise  sur  le  parallelisme  de  ces  depdts,  qu’elle  est  inconnue  dans  le  systeme  silurien. 
Les  echantillons  de  Russie  sont,  a lataille  pres,  parfaitement  idenliques  avec  ceux  de  Ferques, 

dans  les  environs  de  Boulogne,  en  France. 

Explication  des  figures.  Pl.  XI,  fig.  4,  a.  Individu  provenant  de  Voroneje. 

Fig.  4,  b.  Le  meme  vu  de  profil. 


11.  ORTHIS  AR ACHNOIDE  A . 

PL.  x,  fig.  18,  a,  b;  pl.  xi.  fig,  1 , a,  b. 


Spiri/er  arachnoidea,  Phill. , 1836,  Geol.  ofYorks.,  vol.  n,  p.  220,  pl.  11,  fig.  4 (non  Pal.  foss.,  pl.  27, fig.  114). 
Orthotetes,  Fischer,  1837,  Oryct.  du  Gouv.  de  Moscou,  p.  133,  pl.  20,  fig.  4,  a,  b,  c. 

Strophomena  pecten,  id.,  ibid.,  p.  145,  pl.  20,  fig.  5 et  6 (an  Orthis  peclen?  Data.). 


Coquille  Ires  deprimee,  a contour  demi-circulaire,  ayant  sa  plus  grande  largeur  a la  cliar- 
niere.  La  valve  ventrale,  plate  ouconvexe,  plus  large  que  longue,  parait,  autant  qu’on  en  peut 
juger  sur  nos  echantillons,  toujours  depourvue  d’area.  Le  bord  cardinal  droit,  aussi  large  que 
la  coquille,  est  coupe  presque  carrement  aux  extremites  paries  aretes  lalcrales,  qui,  d’abord 
sub-paralleles,  s’arrondissent  et  forment  avec  le  front,  une  courbe  semi-circulaire.  La  valve 
dorsale,  plane  on  legerement  concave,  a un  crochet  peu  prononce,  qui  forme  a peine  saillie 
au  dela  du  bord,  en  sorte  que  les  aretes  cardiuales  se  joignent  presque  en  l.gne  droite ; area, 
tres  surbaissee,  n’a  en  hauteur  que  le  dixieme  on  le  quinzieme  de  sa  longueur,  et  la  fente 

deltoide  est  ordinairement  etroite. 

La  surface  des  valves  est  garnie  de  stries  longitudinales,  filiformes,  tres  dehees  et  grossis- 
sant  peu  avec  l’age.  Leur  nombre,  qui  varie  beaucoup  selon  les  individus,  augmente,  non 
par  dichotomie,  mais  par  I’insertion  de  stries  plus  fines  dans  les  sillons.  Chaque  interva  e 
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renferme  rarement  plus  d’une  strie  secondaire.  Les  sillons,  toujours  beaucoup  plus  larges  que 
les  stries,  sont  traverses  par  des  rides  d’accroissement. 

M.  Fischer  a donne  un  assez  bon  dessin  de  l’organisation  interieure  de  cette  coquille. 
On  y voit  une  crete  mediane,  qui  vient  aboulir  a une  dent  cardinale  epaisse,  et  deux  cretes 
moms  saillantes  qui  divergent  du  crochet  et  qui  rappellent  la  structure  de  VO.  Verneuiti.  C’est 
sur  cette  espece  qu’il  a etabli  le  genre  Orthotetes,  genre  inadmissible  et  meconnu  par  son  auteur 
lui-meme  qui,  dans  une  autre  partie  de  son  ouvrage,  reunit  aux  Ortliis  on  aux  Slrophomena 
une  espece  tout-a-fait  semblable. 

Dimensions.  Longueur,  30  a 3,5  millimet.- — Par  rapport  a la  longueur  : largeur,  1 ,30  a 1 ,40. 

Ces  dimensions  sont  les  plus  ordinaires  dans  les  echantillons  de  Russie ; mais  nous  avons 
trouve,  soil  dans  le  Donetz,  soit  a Unja,  pres  de  Kosimof,  des  individus  beaucoup  plus  grands, 
qui  out  60  millimetres  de  longueur,  et  70  de  largeur. 

Rapports  cl  differences.  M.  de  Buch  et  M.  Fischer  reunissent  cette  espece  a l’O.  pecten  des 
couches  siluriennes  inferieures  de  la  Scandinavie,  et  l’onnesaurait  nier,  en  elfet,  qu’il  n’y  ail 
entre  elles  la  plus  grande  resseinblance.  Cependaut  I’O.  arachnoidea,  propre  aux  couches  car- 
boniferes,  est  toujours  plus  grande.  Voisine  des  O.  crenistria  et  umbraculum,  elle  se  distingue 
de  la  premiere  par  la  forme  concave  de  sa  valve  dorsale,  ainsi  que  par  le  peu  de  hauteur  de 
son  area;  dela  seconde,  par  ses  stries  plus  espacees,  et  par  son  ouverture  apiciale  plus  etroite; 
enfin,  de  toutes  deux,  par  ses  stries  unies  et  non  creuelees.  L’O.  arachnoidea  que  M.  Phillips  a 
figuree  dans  ses  Palceozoic  fossils  nous  parait  plus  allongee  que  la  veritable  espece  de  ce  nom, 
et  nous  avons  cru  devoir  Ten  separer  (Trans,  geol.,  vol.  vi,  p.  372,  pi.  36,  fig.  3).  Nous  ne 
sommes  pas  entierement  certains  que  la  coquille  que  nous  avons  representee,  pi.  XI,  fig  1, 
soit  bien  veritablement  l’O.  arachnoidea ; la  largeur  de  sa  fente  apiciale  la  rapproche  de  l’O. 
umbraculum,  a iaquelle  nous  Paurions  reunie,  si  elle  n’en  differait  sous  le  rapport  des  stries. 
Dans  la  collection  du  Corps  des  mines  de  Saint-Petersbourg,  l’espece  que  nous  venons  de 
decrire  porte  le  nom  d’O.  pianissimo,  nom  que  M.  Eichwald  a donne  depuis  a une  autre 
coquille  (Sil.  syst.  in  Estlil.,  p.  136) 

Gis.  et  loc.  Cette  espece  est  une  des  plus  abondantes  dans  le  Valdai,  et  particulierement 
a Stolobinskoi,  dans  les  parties  inferieures  du  calcaire  de  montagne.  Nous  l’avons  trouvee  aussi 
dans  l’etage  moyen,  a Volofskaya,  sur  la  route  de  Vitegra  a Archangel;  a Kopatscheva,  sur  la 
Dvina;  a Unja,  pres  de  Kosimof;  a Lissitchi-Balka,  dans  le  Donetz;  et  a Cheractau,  dans  les 
environs  de  Sterlitamak.  Selou  M.  Fischer,  elle  existe  encore  a Podolsk,  gouvernement  de 
Moscou,  et  a Kalouga.  En  Belgique  et  en  Angleterre,  elle  est  egalement  propre  au  systeme 
carbonifere.  Nous  la  possedons  de  Sable,  en  France,  et  deTournay,  en  Belgique;  M.  Phillips 
la  cite  a Stradone,  a Haltwhistle  dans  le  Northumberland,  et  nous  en  avons  vu  dans  la  collec- 
tion de  M.  Morris  des  echantillons  qui  provenaient  du  comle  de  Wexford,  en  Irlande.  Elle 
parait  occuper,  en  general,  une  position  assez  basse  dans  le  systeme  carbonifere,  et  s’y  trouve 
souvent  dans  les  shales  qui  sont  inferieures  au  calcaire  de  montagne. 
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12.  ORTHIS  INFLEXA.  • 

PL.  xi,  FIG.  6,  a,  b,  c,  d,  e,  f,  g,  h. 

Gonambonites  quadrala,  laiissima,  injlexa,  transversa,  obliqua,  Pander,  1830,  Beilr.  zur  qeoqn.  Russl., 
p.  77,  pi.  15,  fig.  1,  2,  3,  ti,  5. 

— qua  dr  angular  is,  paralltla,  recurvata,  id.,  ibid.,  pi.  16,  A,  fig.  1,  2,  5. 

— erecta , id.,  ibid.,  pi.  16,  B,  fig.  10. 

maxima,  tetragona,  id.  ibid.,  pi.  20,  fig.  5,  6. 

— reclinata,  repressa,  aqua?  recta  ? id.,  ibid.,  pi.  25,  fig.  3,  A,  6,  7. 

Pronites  oblonga,  id.,  ibid.,  p.  73,  pi.  17,  fig.  1. 

•• 

Coquille  sub-quadrangulaire,  assez  gibbeuse,  a cotes  legerementdivergentsousub-paralleles. 
La  plus  grande  largeur  est.  versle  milieu  de  la  longueur.  Le  front  est  large,  et  sonbord,  epaissi 
dans  les  vieux  individus  par  les  anneaux  d’accroissement,  forme  une  courbe,  dont  la  convexite 
est  tournee  vers  la  valve  dorsale.  Valve  ventrale  fortement  renflee  pres  du  natis,  legerement 
creusee  dans  le  milieu  par  un  sinus  peu  profond  et  pourvue  d’une  area  petite  et  parallele  au 
plan  des  aretes  laterales.  Cette  area  est  percee  d’une  ouverture  triangulaire  qui  est  divisee 
en  deux  parties  egales  par  une  dent  mediane  (fig.  G,  /').  Valve  dorsale,  moins  gibbeuse 
que  la  valve  opposee,  moins  courbee  dans  sa  longueur,  renflee  pres  du  crochet,  mais  deprimee 
vers  le  bord  anterieur.  Area  lisse,  legerement  recourbee,  et  inclinee  de  40  a 45“  sur  le  plan 
que  l’on  suppose  passer  par  les  aretes  laterales.  Fente  triangulaire,  occupant  un  tiers  de  la 
longueur  du  bord  cardinal  et  fe.rmee  par  un  deltidium  convexe  et  eleve  au  dessus  de  l’area. 

La  surface  est  ornee  de  stries  inegales,  les  unes  prenant  leur  origine  aux  crochets,  les  autres 
plus  fines,  naissant  entre  les  premieres. plus  souvent  par  interposition  que  par  dichotomic; 
toutes  sont  crenelees  elegamment,  tandis  que  les  sillons  paraissent  etre  lisses. 

La  structure  interieure  est  assez  interessante.  La  valve  ventrale  estmuniede  deux  dents 
cardinales  ecartees,  entre  lesquelles  se  voit  dans  le  fond  de  la  valve  une  cote  mediane 
courte,  epaisse,  entouree  de  chaque  cote  de  deux  cavites  peu  profondes,  portees  sur  lies 
callosites  irregulieres.  La  valve  dorsale,  dont  nous  n'avons  qu’un  moule,  parait  avoir  deux 
cloisons  obliques  qui  forment  les  parois  de  1’ ouverture,  et  qui  se  reunissent  sur  une  cloisou 
mediane,  coinme  dans  la  Tercbratula  Schlotheimi  et  le  Spirifer  lieteroclitus. 

Dimensions.  Longueur,  23  millimetres.  — Par  rapport  a la  longueur:  largeur,  1,13; 

epaisseur,  0,57.  Angle  cardinal,  120  alo0°.  ^ ^ 

La  plus  grande  largeur  qu’atteigne  cette  coquille  ne  depasse  pas  28  a 30  millimetres. 
Le  seul  echantillon  que  nous  possedons  de  cette  taille  parait  etre  tres  age,  a cn  juger  pai 
repaississement  de  ses  bords.  Les  dimensions  de  longueur  et  de  largeur  sont  variables  ici 
coinme  dans  la  plupart  dcs  brachiopodes.  Le  plus  grand  nombre  des  echantillons  sont  plus 
larges  que  longs,  mais  chez  quelques  uns  ces  deux  dimensions  sont  egales  (fig.  6,  h),  et  1 on 
a alors  lavariete  allongee  que  M.  Pander  a figuree  souslenom  de  Gonambonites  quadrata. 

Rapports  et  differences.  L’Orthis  in  jlexa,  assez  voisine  de  1 espece  suivante,  s en  distingue 
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par  sa  plus  grande  epaisseur,  par  sa  fente  triangulaire  plus  large,  par  son  area  ventrale  hori- 
zontale,  et  enfin,  par  ses  stries  plus  fortes  et  plus  inegales.  Entraine  par  le  desir  de  faire 
connaitre  toutes  les  moindres  varietes  de  cette  espece,  M.  Pander  l’a  representee  dans  son 
ouvrage  sous  deux  noms  generiques,  et  sous  seize  noms  specifiques  differents.  Grace  a un 
assez  grand  nombre  d’echantillons  que  nous  avons  trouves  sur  les  lieux,  ou  que  nous  devons 
a la  liberalite  de  M.  Worth,  nous  avons  pu  etablir  d’une  maniere  certaine  ses  limites  veri- 
tables  et  sa  synonvmie.  Les  Gonambonites  cegua  et  recta , que  nous  n ’avons  jamais  vus  en 
nature,  paraissent  ne  se  distinguer  que  par  leur  moindre  epaisseur. 

Gis.  et  toe.  Cette  espece  est  une  des  coquillesles  plus  abondantes  dans  les  couches  silu- 
riennes  inferieures  de  Pavlosk,  de  Jumalasari,  et  de  quelques  autres  localites  aux  environs 
de  Saint-Pelersbourg.  Nous  ne  la  connaissons  nulle  part  ailleurs. 

Explication  des  figures.  Pl.  II,  fig.  6,  a.  Individu  age  vu  du  cote  de  la  valve  ventrale. 

Fig.  6,  b.  Le  meme  vu  du  cote  oppose. 

Fig.  6,  c.  Le  meme  vu  de  profil. 

Fig.  6,  d.  .Le  meme  vu  du  cotedu  front,  la  valve  ventrale  en  dessus. 

Fig.  6,  e.  Grossissement  des  stries. 

Fig.  6,  f.  Interieur  de  la  valve  ventrale. 

Fig.  6,  g.  Moule  interieur  d’un  autre  individu. 

Fig.  6,  b.  Variete  allongee,  nominee  par  M.  Pander  Gonambonites  (/uadrata. 


1 3.  ORTHIS  PLANA. 
pl.  xi,  fig.  7,  a,  b,  c,  d,  e,  f,  g,  h. 

Gonambonites  plana  et  ovata,  Panel.,  1830,  Beitr.  zurgeogn.  Russl.,  p.  78,  p).  16,  A, fig.  3 et  7 (non O. pia- 
nissimo, Eichw.,  Silur.  syst.  in  Esthl.,  p.  166). 

— rotunda , semicircularis, preerupta,  excavata,  id.,  ibid.,  pl.  20,  fig-  1-4. 

— lata , rclroflexa,  id.,  ibid.,  p.  77  et  79,  pl.  25,  fig.  1 et  2. 

Coquille  semi-elliptique,  deprimee,  a bords  tranchants,  horizontaux,  non  sinueux,  et  ayant 
sa  plus  grande  largeur  au  bord  cardinal.  Valve  ventrale  peu  convexe,  pourvue  d’un  sinus 
tres  faiblement  marque  et  d’une  area  inclinee  d’a  peu  pres  60°  sur  le  plan  des  aretes  laterales. 
Cette  area,  deux  ou  trois  fois  moins  elevee  que  l’area  de  la  valve  dorsale,  a dans  lc  milieu  une 
fente  triangulaire  cicalrisee  par  un  deltidium  convexe,  qui  s’unil  au  detlidium  de  l’autre  valve, 
et  intercepte  ton  le  communication  apparente  de  l’interieur  de  la  coquille  a l’exterieur.  Sous 
ce  deltidium  en  forme  de  levre  se  trouvent,  comme  dans  l’espece  precedente,  une  dent 
mediane  et  deux  petites  dents  laterales.  Valve  dorsale  plane,  et  n ayant  de  profondeur  que  pres 
de  I’area.  Celle-ci,  haute  et  peu  recourbee,  est  inclinee  comme  l’area  dela  valve  opposee  d’ en- 
viron GO0  sur  le  plan  des  aretes  laterales;  sa  surface  est  lisse,  et  n’offre  pas  de  stries  ver- 
ticales.  La  fente  triangulaire  est  etroile,  et  son  angle  au  sommet  est  de  30  a 40°.  La  surface 
des  deux  valves  est  couverte  de  stries  rayonnantes,  fines,  egales,  plusieurs  fois  dichotomes 
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dans  leur  longueur,  et  n’augmentant  pas  de  grosseur  depuis  le  crochet  jusqu  aux  bords.  A 
10  millimetres  du  crochet  on  en  compte  douze  environ,  dans  un  espace  de  5 millimetres; 
elles  paraissent  a peine  crenelees  et  sont  interrompues  par  trois  ou  quatre  anneaux  d’accrois- 
sement  eleves  en  gradins. 

A l’interieur  on  observe,  sous  le  crochet  de  la  valve  dorsale,  une  espece  d ecusson,  t ont 
les  parois  remontent  au  bord  cardinal  et  aboutissent  aux  deux  cotes  de  la  fente  trianDulaire 
Cet  ecusson  se  termine  en  avant  par  une  pointe  mediane  en  forme  de  bee,  amsi  qu’on  en 
voit  ordinairement  dans  beaucoup  de  Cranies.  Le  fond  de  la  valve  csl  decoupe  en  lamere 
irregulieres  et  separe,  par  un  rebord  interienr  tres  saillant,  du  bmbe,  qui  estetroit  et  stne. 

Var.  retroflexa.  Cette  variete,  figuree  par  M.  Pander  sous  le  nom  de  Gonambomtes  retroflexa, 
se  reconnait  a la  hauteur  extreme  de  l’area  dorsale,  a la  pelitesse,  au  contraire,  de  1 area 
ventrale,  reduite  au  point  de  n’ctreplus  que  le  cinquieme  de  la  premiere,  a son  angle  cardinal 
plus  aigu,  et  enfm  a la  longueur  de  la  coquille.  La  plus  grande  largeur  nest  pas  au  bord 
cardinal,  mais  au  dela  du  milieu  de  la  coquille,  et  la  valve  dorsale  est  plusrenflee  que  la  valve 
ventrale.  Toutes  ces  differences  sont  amenees  par  des  transitions  insensibles.  La  modification 
meme  de  1’area  ventrale,  qui  est  si  frappante  dans  cette  variete,  n’y  est  pas  constante,  et  existe 
quelquefois,  au  contraire,  dans  I’espece  type.  Sans  une  attention  particuliere,  cette  variete 
pourrait  etre  prise  pour  une  espece  dislincte. 

Dimensions.  Longueur,  16  a 22  millimetres.  - Par  rapport  a la  longueur  : largeur,  1,12  a 

1 ,20;  epaisseur,  0,40  a 0,47.  Angle  cardinal,  1 10  a 120°. 

Rapports  et  differences.  Cette  Or  this  se  distingue  dans  la  section  des  Rectostnatce  a deux  areas 
par  l’etroitesse  de  l’ouverture  triangulaire,  par  l'inclinaison  de  l’area  de  la  valve  ventrale,  qui 
dans  les  autres  especes  est  ordinairement  dans  le  plan  des  aretes  laterales,  par  le  peu  de  cour 
bure  de  la  valve  dorsale,  et  enfin  par  la  finesse  et  l’egalile  de  ses  stnes.  Nous  avons  assez 
d’echantillons  pour  donner  avec  certitude  la  svnonymie  de  I’ouvrage  de  M.  Pander,  qui  a figure 
cette  espece  sous  buit  noms  diflerents.  Le  genre  Gonambomtes  de  cet  auteur  se  reduit  pour 
nous  a deux  especes  d’ Or  this  (O.  inflexa  et  plana),  qui,  quoiqu’il  en  dise,  ne  passent  pas  au 
o-enre  Orthambonites,  represente  par  les  Orlhis  de  notre  division  des  plicosce. 

Gis.  et  loc.  De  meme  que  l’espece  precedente,  VO.  plana  n’est  encore  connue  que  dans  es 
environs  de  Saint-Petersbourg,  a Pavlosk,  Jumalasari  et  autres  lieux  circonvoisins. 

Explication  des  figures.  Pl.  XI,  fig.  7,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  7,  b.  Le  meme  vu  du  cote  oppose. 

Fig.  7,  c.  Le  meme  vu  de  profil. 

Fig.  7,  d.  Le  meme  vu  du  cote  des  crochets. 

Fig.  7,  e.  Interieur  de  la  valve  dorsale. 

Fig.  7,  f.  Valve  ventrale  grossie. 

Fig.  7,  g.  Grandeur  naturelle  de  la  meme. 

Fig.  7,  h.  Variete  a stries  un  peu  plus  fortes. 
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14.  ORTHIS  VERNEUILI. 

PL.  xr,  FIG.  8,  a,  b,  c,  et  pl.  xii,  fig.  1,  a,  b. 

Orihis  Verneuili,  Eichw. , 1842,  Urwelt  Russl.,  heft  n,  p.  51,  pl.  2,  fig.  3,  4,  5, 

Coquille  Ires  inequivalve,  ayant  ordinairement  sa  plus  grande  largeur  au  bord  cardinal 
et  terminee  de  cliaque  cote  par  des  angles  droits.  Aretes  laterales  sub-paralleles  ou  diver- 
gentes.  Front  large  et  arrondi.  Valve  ventrale  operculaire  et  plane.  Area  rudiinentaire, 
elargie  dans  le  milieu  par  un  bourrelet  convexe,  qui  s’unit  intimement  au  deltidium  de  la 
valve  dor  sale.  Sous  ce  bourrclef  se  trouve,  coniine  dans  les  especes  precedenles,  une  petite 
dent  mediane,  qui  nait  d’une  large  callosite  interieure  en  forme  d’ancrc,  dont  les  bras  oir- 
conscrivent  deux  cavites  ovalaires  peu  profondes.  Ges  cavites  sont  traversees  par  deux  cotes 
divergentes,  qui  expliquent  ces  impressions  en  forme  de  fourche  a trois  dents  si  communes 
sur  les  moules  d ’Orihis. 

Valve  dorsale  plus  longue  que  large,  gibbeuse  et  regulierement  voutee  dans  sa  longueur. 
Crochet  pointu,  saillant  etlegerement  recourbe;  area  triangulaire  tres  developpee,  ayant  en 
hauteur  la  inoilie  de  sa  longueur,  inclinee  en  arriere,  et  se  projetant  au  dela  du  bord  car- 
dinal. Fenle  triangulaire  large,  formant  au  sommet  un  angle  de  40°.  Deltidium  bombe, 
convert  de  stries  d’accroissement  convexes  vers  le  crochet,  et  perce  d’une  ouverture  oblongue, 
irreguliere,  placee  au  dessous  du  crochet  comme  dans  certaines  Terebratules,  mais  sujette  a 
se  termer  dans  les  vieux  indi vidus.  A la  base  de  la  fenle,  le  bord  cardinal  est  muni  de  deux 
dents  saillanles,  d’ou  partent  deux  lames  tres  minces  et  obliques,  qui  se  joignent  dans  le  milieu 
de  la  valve.  La  surface  exterieure  est  longitudinalement.  striee;  les  stries  sont  plus  larges  que 
dans  les  deux  especes  precedentes,  et  egalent  presque  en  grosseur  les  plis  de  certaines  Or  this 
du  groupe  des  plicosce.  Elies  se  multiplient  par  dichotomie,  et  sont  souvent  plus  petites  vers  les 
bords  que  dans  le  milieu  de  la  coquille.  A 1 0 millimetres  du  crochet,  on  en  compte  sept 
environ  dans  un  espace  de  5 millimetres.  Elies  sont  traversees  par  quelques  anneaux  d’acerois- 
sement  peu  eleves,  qui  neles  rendent  pas  ecailleuses,  comme  dans  VO.  adsccndem. 

Dimensions.  Longueur,  30  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,90;  epais- 
seur,  0,40  a 0,48;  longueur  de  la  valve  ventrale,  0,60  a 0,70.  Angle  cardinal,  86  a 92°. 

Rapports  et  differences.  Cette  espece,  qui  par  l’inclinaison  de  1’area  apparlient  encore  aux 
Gonambonites,  semble,  par  la  forme  de  son  double  deltidium  et  par  f ouverture  irreguliere  dont 
elle  est  percee,  former  le  passage  au  groupe  suivant.  Il  y a dans  la  craie  certaines  Terebra- 
tules voisines  de  la  T.  pectitu  Sow.,  qui,  par  leur  haute  area  et  leur  deltidium,  se  rappro- 
chent  en  apparence  de  l’ Or  this  V erneuili,  mais  qui  s’en  distinguent  en  ce  que  l’ouverture 
pour  le  muscle  d’attaclie  occupe  la  pointe  meme  du  crochet. 

Gis.  et  loc.  Dans  les  calcaires  siluriens  des  environs  de  Reval  et  dans  ceux  de  File  de 
Dago.  Les  plus  grands  echantillons  proviennent  de  Reval,  et  nous  ont  ete  envoves  par 
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M.  Asmus;  les  autres,  trouves  a Dago  par  M.  Eichwald,  nous  ont  ete  donnes  par  ce  savant 
professeur  sous  un  nom  que  nous  sommes  heureux  de  conserver. 

Explication  des  figures.  Pl.  XI,  fig.  8,  a.  Valve  dorsale  provenant  de  Dago. 

Fig.  8,  b.  La  meme  vue  du  cote  oppose. 

Fig.  8,  c.  La  meme  vue  de  prolil. 

Pl.  XII,  fig.  1,  a.  Grand  individu  provenant  de  Reval. 

Fig.  1 , b.  Valve  ventrale  vue  a l’interieur. 

1 5,  ORTHIS  ANOMALA. 
pl.  xii,  fig.  2,  a,  b,  c,  d. 


Anomites  anomalus , Schlot.,  1822,  Nachtrdge,  p.  65,  pl.  14,  fig-  2,  a,b,c,d. 

Orthis  anomala,  von  Bach,  Mim.  de  la  Soc.  gM.  de  France,  vol.  iv,  p.  211,  pl.  H,  fig-  “• 

_ ? Sow.,  1839, in  Sil.  syst.,  Murch.,  p.  638,  pl.  21,  fig.  10. 

_ — Eichw.,  18/i0,  Sil.  syst.  in  Esthl.,  p.  147- 

proniles,  von  Buch,  1840,  Beitr.  zur  geb.  Russl.,  p.  20. 

Coquille  tres  remarquable  par  la  plus  grande  longueur  de  sa  valve  ventrale  comparee  a la 
valve  dorsale,  par  le  renversement  de  son  area  et  par  sa  forme  pyramidale.  Valve  ventrale 
quadrangulaire,  plate  ou  peu  convexe  et  quelquefois  creusee  dans  le  milieu  par  un  sdlon 
peu  profond  qui  remonte  jusque  pres  de  lacharmere.  Bord  cardinal  egal  a la  largeur  de  la  co- 
uille  Angles lateraux aigus.  Aretes laterales  legerement  ecliancrees  et  sub-paralicles.  Larea, 
Jo-ale  au  tiers  environ  de  celle  de  la  valve  dorsale,  et  placee  dans  le  plan  des  aretes  laterales, 
est  elargie  dans  le  milieu  par  un  deltidium  triangulaire  bombe.  Ce  deltidium  est  couvert  e 
lames  d’accroissement,  convexes  vers  la  charniere,  et  s’adapte  si  bien  au  deltiduim  de  autre 

valve  uu’il  n’existe  aucune  ouverture  le  long  du  bord  cardinal. 

Valve  dorsale  pyramidale,  epaisse,  atlcignant  sa  plus  grande  hauteur  au  crochet,  legere- 
ment  smueuse  au  front,  et  relevant  un  pen  le  bord  de  1’autre  valve  L area  triangulaire,  tres 
developpee,  et  fortement  renversee  en  avant,  e’est-a-dire  du  cote  du  front,  est  mume  d un 
deltidium  large  et  bombe,  qui  s’unit  dans  un  meme  plan  avec  eelui  de  la  valve  ventrale, 
landis  que  I’an-le  suivant  lequel  se  rencontrent  les  deux  area  a lacharmere,  est  a peu 
ores  de  U0».  Sa  surface  est  couverte  de  stries  verticales,  deliees,  confuses,  qui  se  con- 
inuent  sur  l’area  de  la  valve  ventrale.  Le  deUidium  est  perce  a sa  parlie  supeneure  d une 
ouverture  irreguliere,  placee  a quelque  distance  au  dessous  du  crochet  ; cette  ouverture 
se  ferme  dans  les  individus  ages.  Les  deux  valves  sont  convenes  de  stries  fines  e dicho- 
tomes,  au  nombre  de  cinquante  a soixante  a la  distance  de  8 millimetres  du  crochet  et  de 
cent  a cent  vingt  sur  les  bords.  Elies  sont  traversees  par  des  anneaux  d accroissement  plus  ou 
moins  marques,  iuegalement  espaces  et  en  nombre  variable  (de  cinq  a douze),  selon  1 age  et 

les  individus.  , ... 

A pinterieur,  la  valve  ventrale  est  epaissie  pres  du  bord  cardinal,  et  presente  une  callosi  e 
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en  forme  d'ancre,  dont  la  tige  courte  descend,  en  s’attenuant,  vers  le  milieu  de  la  valve.  Des 
deux  extremites  de  cette  ancre  partent  des  aretes  a peine  saillantes,  qui  limitent  deux  im- 
pressions ovalaires  et  symetriques.  Sous  le  bord  cardinal,  des  deux  cotes  du  dellidium,  se 
voient  deux  petites  fossettes,  destinees  sans  doute  a recevoir  les  dents  cardinales  de  la  valve 
dorsale. 

Dimensions.  Longueur,  30  a 35  millimetres.  — • Par  rapport  a la  longueur  : largeur,  1 ,00 
a 1,15;  epaisseur,  0,60;  longueur  de  la  valve  dorsale,  0,86. 

Rapports  et  differences.  Un  des  caracteres  les  plus  remarquables  de  cette  espece  consiste 
dans  la  position  de  l’ouverlure  placee  presque  au  sommet  du  dellidium.  Ce  caractere,  qui  lui 
est  commun  avec  l’espece  precedent®  et  la  suivante,  n'a  pas  encore  ete  signale,  et  cependant 
il  est  d’autant  plus  digne  d’interet,  qu’il  ofFre  une  sorte  de  passage  vers  les  Terebratules.  Il 
parait  qu’en  vieillissant,  ces  especes  d:  Or  this  cessent  d’etre  adherentes,  car  l’ouverture  pour 
le  passage  du  muscle  se  ferme  entierement.  M.  de  Buch  reunit  sous  le  nom  d’O.  pronites,  les 
O.  anomala,  adscendens  et  trigonula.  Nous  ne  connaissons  pas  YO.  Irigonula  de  M.  Eichwald, 
et  cet  auLeur  semble  douter  lui-meine  de  la  Constance  des  caracteres  qu’il  lui  assigne.  Quant 
a l’O.  adscendens , nous  en  possedons  assez  d’echantillons  pour  la  croire  reellement  distincte  de 
YO.  anomala. 

Gis.  et  loc.  Calcaires  siluriens  des  environs  de  Reval.  L’indication  de  Christiania,  donnee 
avec  doute  par  Scblotheim,  est  une  erreur.  Si,  comme  nous  sommes  disposes  a le  croire, 
le  fragment  represente  par  M.  J.  Sowerby  dans  le  Silurian  system,  pi.  21,  fig.  10,  appar- 
tient  a une  autre  espece,  YO.  anomala  serait  une  coquille  propre  a la  Russie,  et  aurait  une 
distribution  fort  restreinte. 

Explication  des  figures.  Pl.  XII,  fig.  2,  a.  Grand  individu  vu  du  cote  de  la  valve  ventrale. 

Fig.  2,  b.  Lc  merne  pose  sur  la  valve  ventrale  et  vu  d’en  haut. 

Fig.  2,  c.  Le  meme  dans  la  meine  position  et  vu  de  profil. 

Fig.  2 , d.  Interieur  de  la  valve  ventrale. 


16.  ORTHIS  ADSCENDENS. 

PL.  XII,  FIG.  3,  a,  b,  c,  d,  e,  f,  g. 

Pronites  adscendens  .plana,  rotunda,  convexa,  alta,  Pand.,  1830,  Beit,  zur  geogn.  Russl.,  p.  72,  pi,  17, 
fig.  2-G. 

— prceceps,  tetragona,  lata,  excelsa,  preerupta , id.,  ibid.,  p.  73,  pi.  18,  fig.  1-5. 

— humilis,  id.,  ibid.,  pi.  23,  fig.  1. 

— transversa,  id.,  ibid.,  pi- 16,  B,  fig.  1. 

Orthis  zonala?  Dalman,  1827,  Yet.  Acad,  haul.,  pi.  2,  fig.  1. 

— — ? Hising.,  1837,  Leth.  suec-,  p.  70.  pi.  20,  fig.  8. 

— adscendens,  von  Buch,  1840,  Mini,  de  laSoc.  giol.  de  France,  vol.  rv,  p.  211,  pi.  li,  fig,  io. 

— pronites,  id.,  Beitr.  zur  geb.  Russl.,  p.  20. 

— — Eiehw.,  1840,  Sil.syst.  in  Esthl.,j>.  148. 
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Orthis  adscendens,  Eichw.,  1840,  Urwelt  Russl. , heft,  i,  p.  15. 

— proniles , id.,  1842,  ibid.,  heft,  ii,  p.  145,  pi.  4,  fig.  1,  d. 

Goquille  gibbeuse,  arrondie,  a bords  epaissis  et  non  sinueux . Valve  ventrale  inoins  epaisse 
que  la  valve  dorsale,  ordinairenient  convexe  sur  la  ligne  mediane.  Area  tout-a-fait  rudimen- 
taire,  et  elargie  seulement  au  milieu  par  un  petit  bourrelet  ou  deltidium  qui  s’ajuste  dans 
le  bord  concave  du  deltidium  oppose,  de  la  meme  maniere  que  dans  l’O.  anomala.  Valve  dor- 
sale  bombee,  arrondie  sur  presque  tous  les  points  de  sa  surface,  et  ayant  sa  plus  grande 
hauteur  pres  du  crochet ; son  area  est  tanlot  perpendiculaire  sur  le  plan  des  aretes  laterales, 
et  tantot  renversee  du  cote  du  front,  comme  dans  1 O.  anomala.  Le  deltidium  est  bombe  el 
s’eleve  au  dessus  de  l’ area.  Il  est  perce  soit  au  milieu,  soit  a son  extremite,  d une 
ouverture  de  forme  un  pen  irreguliere  qui  disparait  dans  certains  echantillons  sans  qu’on  en 
(tiiisse  voir  la  moindre  trace,  et  comme  les  deltidium  de  chacune  des  deux  valves  sont  unis 
a ]eur  base,  il  n’y  a aucune  communication  du  dedans  au  dehors  pour  le  passage  des  fibres 
musculaires  les  plus  deliees.  Le  bord  cardinal  est  un  peu  moindre  que  le  diametre  transverse 
median,  et  ne  se  termine  jamais  en  pointe  comme  dans  l’O.  anomala.  Toutela  surface  est 
couverte  de  stries  assez  larges,  espacees,  dichotomes,  rondes  et  creuses  comme  des  tuyaux, 
de  sorte  que  lorsqu’elles  sont  usees  et  coupees  obliquement  par  le  frottement,  elles  presentent 
une  serie  de  festons.  Ces  stries  longiludinales  sont  traversees  par  des  lignes  d’accroissement 
qui,  se  multipliant  et  s’etageant  en  terrasses,  epaississent  fortement  les  bords  des  valves. 
A 15  millimetres  du  crochet,  on  compte  environ  soixante  a soixante-dix  stries  sur  toute 
la  surface. 

A l’interieur,  la  valve  ventrale  parait  avoir,  comme  dans  les  especes  precedentes,  une  petite 
dent  mediane  au  milieu  de  l’area,  caehee  ordinairenient  par  le  deltidium,  et  deux  dents  late- 
rales sur  lesquelles  s’appuie  I’espece  de  levre  ou  bourrelet  qui  s’ajuste  dans  le  deltidium  de 
I’autre  valve.  La  valve  dorsale,  si  nous  en  jugeons  par  un  moule,  avait  comme  dans 
l'O.  inflexa , une  Crete  mediane  verticale  donnant  attache  a deux  cloisons  obliques  qui  formaient 
les  parois  de  la  fenle  triangulaire.  La  valve  ventrale  a,  comme  1 O.  plana,  le  limbe  interieur 
orne  de  stries. 

Dimensions.  Longueur  20  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,20; 
epaisseur,  0,60  a 0,75.  Angle  cardinal,  105  a 120°. 

Rapports  et  differences.  Bien  que  nous  considerions  l’O.  adscendens  comme  speeifiquement 
distincte  de  l’O.  anomala,  nous  ne  saurions  meconnaitre  qu’il  n’y  ait  entre  ces  deux  especes  de 
nombreuses  affinilcs.  Ce  qui  distingue  partieulierement  l’O.  adscendens,  c’esl  la  nature  de  ses 
stries,  la  position  verticale  de  son  area,  la  moindre  longueur  de  sa  charniere,  et  enfm 
I'horizontalite  et  I’epaississement  de  ses  bords.  Son  polymorphisme  fait  contraste  avec  la  fixite 
de  l’O.  anomala.  line  de  ses  varietes  se  rapproche  assez  de  cette  derniere,  par  le  renversement 
de  l’area.  D’autres  varietes  sont  tellement  differenles  entre  elles,  soit  par  leur  epaisseur,  soit 
par  la  grosseur  des  stries,  qu’il  faut  pour  s’assurer  de  leur  identite  specihque,  pouvoir  comparer 
un  grand  nombre  d’ echantillons. 

Gis.  et  loc.  Cette  espece  est  assez  commune  dans  les  calcaires  siluriens  des  environs  de 
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Saint-Petersbourg,  a Pulkova,  Pavlosk,  Tzarskocelo,  Jumalasari,  etc.,  et  dans  les  gres  de  la 
riviere  Vloia,  affluent  du  Volkof.  11  est  douteux  qu’elle  existe  en  Esthonie,  car  l’espece  de 
Reval  que  M.  Eichwald  y rapporte  doit  etre  tout-a-fait  differente,  si  elle  ressemble,  ainsi  qu’il 
le  dit,  a celle  que  M.  Pander  a representee,  pi.  20  fig.  4,  et  que  nous  avons  assimilee  a I’O.  plana . 
Elle  se  trouverait,  au  contraire,  en  Ostrogothie,  a Skarpasen,  si  Ton  admet  couime  bonne 
la  reunion  que  nous  proposons  de  VO.  zonata  a VO.  adscendens.  La  plupart  des  earacleres 
importants  sont  communs  a ces  deux  especes,  et  si  nous  avions  pu  nous  convaincre  enlieremerit 
de  visa  de  leur  identite,  nousaurions  laisse  subsister  le  nom  de  Dalman,  qui  est  le  plus  ancien. 

Appendice.  Nous  placons  a la  suite  de  TO.  adscendens,  une  Or l his  des  environs  de  Saint- 
Petersbourg,  dont  nous  n’ avons  qu’une  valve  dorsale  qui  nous  a ete  donnee  par  M.  Worth,  et 
que  nous  sommes  disposes  aconsiderer  comme  uneanomalie  individuelle  de  cette  espece.  Nous 
avons  deja  eu  occasion  d’observer  que  finclinaison  de  l’area  est  uu  caractere  variable  dans  les 
Orthis , et  VO.  adscendens,  comrae  VO.  F ernetdli,  nous  en  offre  des  exemples.  Mais  cette 
variability,  toutefois,  a ses  limites  qu’elle  ne  depasse  que  dans  certaines  circonstances  oil 
la  coquille,  genee  dans  son  devcloppement,  affecte  des  formes  anormales.  C’est  a une  de  ces 
exceptions  que  nous  attribuons  la  forte  courbure  de  la  valve  dorsale  dont  il  est  iei  question, 
et  la  grande  inclinaison  de  l’area,  plus  pres  d’etre  horizontale  que  verlicale.  La  nature  des 
stries  longitudinales,  celle  des  stries  d’accroissement  et  les  festons  qu’elles  produisent,  sont  les 
memes  que  dans  VO.  adscendens.  Les  lames  qui  partent  des  bords  de  la  fente  triangulaire,  et 
qui  se  reunissent  dans  le  milieu  et  sur  l’axe  de  la  coquille,  rappellent  tout-a-fait  la  structure 
de  I’O.  V emetuli.  Ce  sont  ces  lames  qui  ont  laisse  les  fissures  que  l’on  remarque  sur  le  moule 
de  l’O.  adscendens. 

Explication  des  figures.  Pl.  XII,  fig.  3,  a.  Individu  age,  vu  du  cote  de  la  valve  ventrale- 

Fig.  3,  b.  Le  mdme  vu  de  profil. 

Fig.  3,  c.  Individu  plus  jeune,  montrant  sur  le  delticUum  une  fente  ovalaire  allongee. 

Fig.  3,  d.  Le  meme  vu  de  profil. 

Fig.  3,  e.  Autre  individu  sans  trace  de  perforation  au  dessous  du  crochet. 

Fig.  3,  f.  Intericur  d’une  valve  ventrale. 

Fig.  3,  g.  Moule  interieur  d’une  valve  dorsale. 


17.  ORTHIS  HEMIPRONITES. 
pl.  xii,  fig.  4,  a,  b,  c,  d,  e,  f. 

Uemiproniles  perlala,  latissima,  transversa,  maxima,  orbicularis,  Pand.,  1830,  Beitr.  zur  geogn.  Russl., 
p.  75,  pl.  16,  B,  fig.  2,  3,  U,  5,  9. 

— lumida,  id.,  ibid.,  pl.  18,  fig.  6. 

— lata,  rotunda,  per  alia,  prominens,  alia,  sphcerica,  id.,  ibid.,  pl.  23,  fig.  2-7. 

— cequalis,  brevis,  expatisa,  obtusa,  circularis,  elong ala,  plana,  id.,  ibid.,  pl.  24,  fig.  1-7. 
Orthis  radians,  Eichw.,  apud  von  Buch,  1840,  Mini,  de  la  Soc.  giol.  de  France,  vol.  iv,  p.  208,  pl.  11, 

fig.  5 (non  0.  radians,  J.  Sow.,  Sit.  syst.,  pl.  22,  fig.  11). 

— Uemiproniles,  von  Buch,  1840,  Beitr.  zur  geb.  Russl.,  p.  20. 
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Coquille  ronde,  globuleuse,  avalves  presque  egalement  gibbeuses.  Valve  ventrale  sansdepres- 
sion  mediane,  regulierement  voutee,  et  atteignant  sa  plus  grande  hauteur  a un  quart  environ 
de  sa  longueur.  Son  area,  basse  et  horizontale,  est  elargie  au  milieu  par  une  levre  qui,  s’ajustant 
dans  le  bord  concave  du  deltidium  de  la  valve  dorsale,  ne  laisse  pas  la  plus  petite  fente  pres 
du  bord  cardinal,  pour  le  passage  de  fibres  musculaires.  Valve  dorsale  arrondie  eomme  I autre 
valve  dans  tous  les  points  de  sa  surface,  ayant  sa  plus  grande  hauteur  a un  quart  ou  a un  cin- 
quieme  environ  de  sa  longueur.  Crochet  un  peu  recourbe.  Area  dorsale  perpendiculaire  ou 
legerement  inclinee  au  dela  du  bord  cardinal,  moins  elevee  que  dans  les  especes  precedentes, 
sa  hauteur,  assez  variable,  etant  egale  au  quart  ou  au  cinquieme  de  sa  longueur.  Le  deltidium 
est  large,  bombe,  eleve  au-dessus  de  l’area,  et  occupe  a sa  base  le  quart  au  moins  du  bord 
cardinal;  il  n’est  presque  jamais  perfore  a sa  partie  superieure  comme  dans  I’O.  adscendens. 

Les  bords  des  valves  sont  horizontaux  et  non  sinueux;  leur  surface  est  ornee  de  stries  fines 
serrees,  tranchantes  et  dichotomes par  bifurcation  et  nonpar  interposition.  A 10  millimetres 
de  la  charniere,  on  compte  douze  stries  dans  un  espace  de  5 millimetres,  et  soixante-quinze 
environ  sur  toute  la  surface.  Les  stries  d’accroissement  sont  superficielles  et  a peine  visibles. 

A 1’interieur,  la  valve  ventrale  a,  comme  dans  l’O.  adscendens,  une  petite  crete  mediane,  et 
sous  le  bord  cardinal,  deux  petites  dents  sur  lesquelles  repose  la  levre  mediane  de  1 area 
ou  deltidium  (fig.  4,  f).  La  valve  dorsale  a deux  petites  dents  cardinales  a la  base  de  la  fente 
triangulaire. 

Dimensions.  Longueur,  20  a 27  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,10  a 
1,12;  epaisseur,  0,72  a 0,78.  Angle  cardinal,  120  a 126°. 

Rapports  et  differences.  L’O.  adscendens  offre  quelquefois  certaines  varietes  qui,  par  la 
courbure  legere  de  la  valve  dorsale  vers  le  crochet,  ont  beaucoup  d’analogie  avec  l’O.  hemi- 
pronites;  ces  deux  especes  se  rapprochent  encore  sous  le  rapport  de  leur  structure  interieure. 
Mais  l’O.  hemiproniies  se  distingue  toujours  par  la  moindre  elevation  de  l’area  dorsale,  par  ses 
valves  egalement  convexes,  par  la  finesse  des  stries  dont  elles  sont  ornees,  leur  surface  lisse 
et  non  ecailleuse  et  par  le  peu  de  saillie  des  lignes  d’accroissement.  L’O.  radians  Sow.,  Sil. 
syst .,  pi.  22,  fig.  11,  est  uneespece  tres  differente.  C’est  ce  qui  nous  a engages  a ne  pas 
conserver  le  nom  de  M.  Eichwald,  mais  a adopter  celui  qu’a  propose  M.  de  Buch,  et  qui  a l’avan- 
tage  de  rappeler  les  travaux  de  M.  Pander. 

Gis.  et  loc.  Comme  la  precedente,  elle  n’a  encore  ete  trouvee  que  dans  les  environs  de  Saint- 
Petersbourg,  a Jumalasari,  Pavlosk,  Pulkova,  etc.,  et  n’a  pas  encore  ete  citee  en  Esthonie. 

Explication  des  figures.  Pl.  XII,  fig.  4,  a.  Individu  adulte  vu  du  cote  de  la  valve  dorsale. 

Fig.  4,  b.  Le  meme  vu  de  profil. 

Fig.  4,  c.  Le  meme  vu  du  cote  des  crochets. 

Fig.  4,  d.  Variete  a bord  cardinal  plus  court,  et  a area  plus  surbaissee. 

Fig.  4,  e.  La  meme  vue  de  profil. 

Fig.  4,  f.  Interieur  de  la  valve  ventrale  d un  jeune  individu. 
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B*.  PLICOSJE. 

18.  ORTH1S  CALLIGRAMMA. 

PL.  XIII,  fig.  7,  a,  b,  c,  d,  e,  f.— Yar.  orthambonites,  fig.  8.  — Var.  ovata,  fig.  9. 
Orthis  calligramma,  Data.,  1827,  Vet.  Acad,  handl.,  pi.  2,  fig.  3. 

Orthambonites  crassicosta,  eminens,  Pander,  1830,  Beitr.  zur  geogn.  Russl.,  p.  81,  pi.  21.  fig.  l,  2. 

— Iransversa,  semicircularis,  telragona,  rotundata,  rotunda,  mqualis,  lata,  plana,  id. , ibid. , 
pi.  22,  fig.  1-8. 

— ovata,  id.,  ibid.,  p.  83, pi.  16,  A,  fig.  9. 

Orthis  calligramma,  Ilising.,  1837,  Lelh.  suec.,  p.  71,  pi.  20,  fig.  10. 

— flabellulum,  J.  Sow.,  1839,  Sil.  syst.,  Murch.,  p.  639,  pi.  19,  fig.  8,  et  pi.  21,  fig.  8. 

— calligramma,  von  Buch,  1840,  Mem.  de  la  Soc.  giol.  de  France,  vol.  iv,  p.  206,  pi.  11,  fig.  1. 

— ovata,  id.  ibid.,  p.  207,  pi.  11,  fig.  3. 

— orthambonites,  id.,  ibid.,  fig.  16. 

— — Id.,  1840,  Beitr.  zurgeb.  Russl.,  p.  18. 

— — Eichw.,  1840,  Sil.  syst.  in  Esthl.,  p.  150. 

— callactis,  id.,  ibid,  (an  O.  callactis  ? Data.). 

Leptcena  plicata?  J.  Sow.,  1842,  Trans,  geol.  Soc.  Lond.,  2C  s£rie,  vol.  vi,  p.  410,  pi.  38,  fig.  16. 

Orthis  flabellulum  , de  Castelnau,  1843,  Terrains  siluriens  de  I’Am.lrique  du  Nord,  p.  37. 

— — James  Hall,  1843,  Geol.  of  New-York,  4'  part.,  p.  105,  fig.  5. 

Coquille  transverse,  d’epaisseur  moyenne,  a contour  plus  que  demi-circulaire,  ay  ant  ordi- 
nairement  sa  plus  grande  largeur  vers  le  milieu  de  la  longueur.  Bord  cardinal  rarement  aussi 
long  que  le  plus  grand  diametre  transversal.  Valve  dorsale  bombee,  ayant  sa  plus  grande 
hauteur  avant  le  milieu.  Crochet  forlemenl  recourbe  et  alteignantle  plan  des  aretes  laterales. 
Area  tres  surbaissee,  percee  d’une  fente  triangulaire,  fibre  et  sans  deltidium.  Valve  ventrale 
deprimee,  trois  ou  quatre  fois  inoins  convexe  que  la  valve  dorsale,  et  pourvue  d’une  petite 
area  qui  est  tres  legerement  inelinee  sur  le  plan  des  aretes  laterales.  Le  bord  cardinal  est 
entierement  droit,  et  le  natis  n’y  fait  aucune  saillie.  La  surface  des  valves  est  ornee  de  plis 
simples  et  droits,  qui,  comptes  avec  soin  sur  plus  de  cinquante  individus,  nous  ont  offert  tous 
les  nombres  depuis  quinze  jusqu’a  quarante,  mais  se  maintiennent  le  plus  souvent  entre 
vingt  a vingt-ciuq,  Cesplis,  arrondis  comme  les  sillons  qui  les  separent,  naissent  successivement 
le  long  du  bord  cardinal,  et  ne  se  reunissent  pas  tous  au  crochet.  Dans  les  intervalles,  on 
decouvre  a la  loupe,  sur  les  echantillons  d’une  parfaile  conservation,  deux  a trois  stries 
longitudinales  extremement  fines. 

Var.  orthambonites,  fig.  8,  a,  b,  c,  d,  e,  f,  g.  — Dans  celte  variete,  les  sillons  ne  sont  pas 
finement  stries  dans  le  sens  de  la  longueur,  mais  ils  sont,  ainsi  que  les  plis  eux-memes,  recon- 
verts de  fines  stries  transverses.  Cette  difference,  souvent  tres  difficile  a apercevoir,  est  la  seule 
que  nous  ayons  pu  observer  entre  les  O,  calligramma  et  orthambonites,  et  encore  est-il  per- 
mis  de  croire  qu’elle  est  plus  apparente  que  reelle,  et  depend  des  divers  degres  de  conser- 
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vation  de  la  coquille;  en  efifet,  presque  tous  nos  echantillons  paraissent  plus  ou  moins  alteres, 
la  plupart  out  lcs  plis  tout-a-fait  lisses,  les  uns  prennent  graduellement  des  stries  longitudinales, 
d’autres  des  stries  transverses,  et  enfin  un  echantillon  plus  complet  nous  a offert  quelques 
stries  longitudinales  recouvertes  et  presque  cachees  par  des  stries  transverses. 

Ces  differences  ont  echappe  a M.  Pander,  dont;  les  especes  ne  sont  etablies  que  sur  des  rapports 
de  longueur  et  de  largeur,  snr  le  nombre  des  plis  ou  sur  les  dimensions  de  l’area,  qui  sont  ce 
qu’il  v a de  plus  variable.  Elies  ont  au  contraire  ete  observees  par  M.  Eichwald,  qui  a appele 
0.  orthambonit.es  la  variete  a stries  transverses,  et  O.  callaclis  celle  a stries  longitudinales. 
Nous  avons  prefere  adopter  pour  cette  derniere  le  noin  d’O.  caUigramma,  en  nous  fondant  sur 
les  caracteres  que  lui  a reconnus  M.  Hisinger. 

La  variete  orthambonites  est  la  seule  dont  nous  avons  pu  voir  l’interieur.  La  valve  ventrale 
est  divisee  dans  sa  longueur  par  une  cote  mediane,  obtuse,  arrondie,  qui  s’epanouit  en  deux 
rameanx  vers  le  milieu  de  la  coquille  (fig.  8,  f).  De  chaque  cote  se  trouvent  les  deux  cavites 
viscerales,  d’autant  plus  profondes  qu’elles  sont  plus  pres  du  bord  cardinal.  La  fente  triangn- 
laire  de  I’area  est  partagee  par  une  dent  etroite,  qui  fait  suite  a l’arele  inlcrieure.  La  valve 
dorsale  (fig.  8,  g ) a deux  dents  cardinales,  placees  a la  base  de  la  fente  triangulaire , et 
soutenues  par  deux  lamelles  courtes  el  epaisses  qui  se  reunissent  vers  le  premier  tiers  de 
la  longueur.  Les  plis  externes  se  repetent  a 1’interieur  vers  les  bords,  et  sont  partages  par  un 
sillon.  Cette  subdivision  des  plis  a l’interieur  nous  porte  a croire  que  le  Lcptama  plicata 
pourrait  n’etre  qu’un  inoule  de  l’espece  qui  nous  occupe. 

Var.  ovata,  fig.  9,  a,  b,  c.  — Cette  variete,  a plis  nombreux  (dix-huit  a vingt-huit)  et  a 
forme  oblongue,  passe  par  degres  si  insensibles  a l’O.  caUigramma,  qu’il  est  absoliunent  im- 
possible de  l’en  distinguer,  lorsqu’on  etudie  une  suite  nombreuse  d’echantillons.  Le  nombre 
des  plis,  de  meme  que  dans  l’espece  type,  ne  presente  rien  de  constant. 

Dimensions.  Longueur,  12  a 25  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,90 
a 1,20;  epaisseur,  0,45  a 0,50. 

Rapports  et  differences.  Parmi  les  coquilles  les  plus  caracteristiques  de  l’etage  inferieur  du 
svsteme  silurien,  se  presenteut  en  premiere  ligne  les  Orthis  a plis  simples.  Ces  coquilles,  tres 
repandues  dans  le  nord  de  1’Europe,  ont  recu  divers  noms  que  Vinconstance  de  certains  carac- 
teres, tels  que  la  longueur  de  la  charniere  el  le  nombre  des  plis,  a contribue  a multiplier. 
Nous  reunissons  sous  le  nom  d’O.  caUigramma,  les  O.  orthambonites,  ovata  et  flabellulum  qui 
ne  se  distinguent  reellement  par  aucun  bon  caractere.  Nous  conservons  quelques  doutes  a 
l’egard  du  Leplcena  plicata.  It  en  estde  meme  des  O.  callaclis  et  demissa  Dalui.,  que  nous  reu- 
nirions  ici,  si  M.  de  Buch  ne  disait  expressernent  qu’elles  out  la  valve  ventrale  tres  plate  et 
ornee  d’un  petit  nombre  de  plis,  caracteres  qui  les  rapprochent  de  I’O.  moneta  Eichw. 

Gis.  et  loc.  L’O.  caUigramma  se  rencontre  a Skarpasen,  en  Ostrogothie,  dans  les  couches 
les  plus  profondes  de  la  formation  silurienne;  en  Angleterre,  dans  les  gres  de  Caradoc,  et  meme 
dans  les  calcaires  et  sc.histes  de  Bala  et  du  Snowdon;  enfin,  dans  le  sol  des  environs  de  Saint- 
Petersbourg.  Selon  les  auteurs  americains,  elle  n’est  pas  rare  dans  leur  immense  region 
silurienne. 

L’O.  orthambonites  est  une  variete  qui  n’existe  qu  en  Russie,  a moins  qu’on  n’y  rapporte 
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certains  individus  de  VO.  callactis  de  Suede.  Elle  est  tres  abondante  aux  environs  de  Saint- 
Petersbourg,  et  on  la  trouve  quelquefois,  mais  bien  plus  rarement,  en  Esthonie,  pres  de 
Reval.  La  valve  ventrale,  dont  nous  avons  represente  l’interieur,  vient  de  la  cote  de  la  Bal- 
tique,  et  nous  a ete  envovee  par  M.  Asmus.  M.  Eicbwald  dit  avoir  trouve  cette  variete  a 
Baltischport  et  dans  File  d’Odinsholm.  VO.  ovala  provient  aussi  des  environs  de  Saint-Pe- 
tersbourg. 

Explication  des  figures.  Pl.  XIII,  fig.  7,  a.  Individu  adulteorne  de  vingt-trois  plis. 

Fig.  7,  b.  Le  meme  vu  de  profil. 

Fig.  7,  c.  Variete  a seize  plis  montrant  les  stries  fines  qui  ornent  les  sillons. 

Fig.  7,  d.  Variete  a trente  plis  montrant  egalement  les  stries  intervallaires. 

Fig.  7,  e.  Variete  a trente-six  plis,  vue  du  cote  de  la  valve  ventrale. 

Fig.  7,  f.  La  memo  vue  de  profil. 

Fig.  8,  a.  Var.  ortliambonites,  echantillon  orne  de  quinze  plis. 

Fig.  8,  b.  Autre  individu  avec  vingt-deux  plis  stries  transversalement. 

Fig.  8,  c.  Le  meme  vu  de  profil. 

Fig.  8,  d.  Le  meme  vu  du  cote  du  front. 

Fif.  8,  e.  Variete  transverse  couverte  de  trente-sept  plis. 

Fig.  8,  f.  Valve  ventrale  ornee  al’exterieur  de  trente  plis  stries  transversalement. 

Fig.  8,  g.  Valve  dorsale  d’un  autre  individu. 

Fig.  9,  a.  Var.  ovata,  dix-huit  plis  a la  surface. 

Fig.  9,  b.  La  meme  variete  avec  trente  plis. 

Fig.  9,  c.  Le  meme  echantillon  vu  de  profil, 

19.  ORTHIS  MONETA. 
pl.  xiii,  fig.  10,  a,  b,  c,  d. 

Orthis  moneta,  Eichw.,  apud  son  Buch,  1837,  Ueber  Delthyris,  p.  65. 

— callactis ? Dalm.,  1827,  Vet.  Acad,  lxandl..  pl.  2,  fig.  2. 

— demissa?  id.,  ibid.,  fig.  7. 

Orthamboniles  convexa.  Pander,  1830,  llcitr.  zur  geogn.  Russl.,  p.  82,  pl.  25,  fig.  8. 

Productus  orbicularis,  pteratus,  elevatus,  oblongus,  coracoideus , pterygoideus , extensus , hamatus,  id,, 
p 89,  pl.  25,  fig.  9-16. 

Orthis  callactis ? Hising.,  1837,  Lath,  suec.,  p.  70,  pl.  20,  fig- 19. 

— demissa  ? id.,  ibid.,  p.  71,  pl.  20,  fig.  14. 

— callactis  p ? J.  Sow.  1839,  in  Sil.  syst.,  Murch.,  pl.  19,  fig.  5. 

Coquille  petite  et  arrondie;  bord  cardinal  egal  a la  plus  grande  largeur,  et  termine  par  des 
angles  vifs.  Aretes  laterales  paralleles  ou  legerement  convergentes.  Front  demi-circulaire. 
Valve  dorsale  bombee  et  regulierement  voutee,  a crochet  petit  et  recourbe  jusque  dans  le 
plan  des  aretes  laterales.  Area  tres  etroite  et  concave.  Valve  ventrale  plate,  quelquefois  meme 
legerement  concave,  avec  une  petite  area  perpendiculaire  a la  charniere,  et  une  dent  ou  apo- 
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physe  mediane  qui  s’introduit  dans  la  fente  triangulaire  de  l’autre  valve.  La  coquille  est 
cnuverte,  dans  le  sens  de  sa  longueur,  de  onze  a dix-huit  plis  eleves,  simples  et  arrondis. 
Dimensions.  Longueur,  9 a 12  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,05 

a 1 ,15;  epaisseur,  0,45  a 0,50.  . 

Rapports  et  differences.  Cette  espece  ne  diflere  de  VO.  orthambomtes  que  par  1 extreme 

aplatissement  de  la  valve  ventrale  et  par  le  petit  nombre  de  ses  plis.  Elle  s’en  rapproche  tene- 
ment sous  tous  les  autres  rapports,  qu’on  a quelquefois  de  la  peine  a l’en  distinguer.  Elle  n a 
rien  de  common  avec  les  Productus,  parmi  lesquels  M.  Pander  1 a ran0ee.  Elle  est, 
contraire,  intimemeut  alliee,  sinon  identique,  avec  les  O;  caUactis  et  demissa  Dalm.;  mais 
n’avant  jamais  vu  ces  dernieres,  nous  preferons,  comme  l’a  fait  M.  de  Bucli,  eonserver  pro- 

visoirement  a notre  espece  de  Russie  le  nom  de  M.  Eichwald. 

Gis.  et  loc.  L’O.  monela  appartient  aux  calcaires  siluriens  mferieurs  de  Samt-Petersbourg. 
I es  O.  caUactis  et  demissa  se  rencontrent  egalement  dans  les  couches  les  plus  anciennes  de  la 
Scandinavie.  M.  Hisinger  les  cite  dans  l’ile  d’OEland;  a Husbytiol,  en  Ostrogothie,  et  a 
Ulunda,  en  Westrogothie. 

Explication  des  figures.  Pl.  XIII,  fig.  10,  a.  Individn  de  grandeur  naturelle. 

Fig.  10,  b.  Le  meme  vu  de  profit. 

Fig.  10,  c.  Individu  a plis  plus  nombreux. 

Fig.  10,  d.  Le  meme  vu  de  profd. 

20.  ORTHIS  EXTENSA. 

PL.  XIII,  FIG.  11,  b,  c. 


Productus  semicircularis,  extensus,  cequalis , Pander,  1830,  Beitr.  zur  geogn.  Russl.,  pl.  16,  A,  fig.  6,  10 
et  11  (non  P.  extensus,  id.,  pl.  25,  fig.  15). 

Orthambonites  dubia,  id.,  ibid.,  fig.  k- 


Coquille  d’epaisseur  moyenne,  a contour  arrondi  et  a crochets  rapproches.  Bord  cardinal 
presque  egal  a la  plus  grande  largeur  de  la  coquille.  Valve  ventrale  un  peu  moins  gibbeuse 
que  la  valve  dorsale,  pourvue  d’une  area  tres  basse,  dont  la  face  est  dans  le  plan  des  aretes 
laterales.  L’area  de  la  valve  dorsale  un  peu  plus  developpee,  n’a  guere  que  1 millimetre  et 
demi  de  hauteur  dans  les  individus  adultes.  Elle  est  legerement  concave  par  suite  de  la  cour- 
bure  du  crochet.  Chaque  petite  area  porte  une  fente  triangulaire  libre  et  sans  deltidium. 

La  surface  des  valves  est  couverte  de  plis  rayonnants,  droits,  arrondis,  qui  sont  ornes  de 
lines  crenelures,  visibles  seulement  a la  loupe  et  sur  des  echantillons  d’une  parfaite  conserva- 
tion. Ces  plis,  variables  en  nombre  et  en  grosseur,  sont  toujours  dichotomes  et  a peu  pres 
egaux  aux  sillons  qui  les  separent ; ils  sont  traverses  quelquefois  par  deux  ou  trois  anneaux 
d’accroissement.  On  compte  environ  vingt-cinq  ou  trente  phs  a 5 millimetres  du  crochet,  et 
quarante-cinq  ou  cinquante  au  bord  anterieur. 
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Dimensions.  Longueur,  15  a 18  millimetres.  — • Par  rapport  a la  longueur  : largeur,  1,20 
a 1,22;  epaisseur,  0,50  a 0,60.  Angle  cardinal,  150°. 

Rapports  et  differences.  Cette  espece  assez  analogue  a la  precedente  par  sa  forme  generale, 
s’en  distingue  par  la  dichotomie  de  ses  plis.  Elle  a ete  coufondue  par  MM.  de  Buch  et  Eichwald 
avee  VO.  semicircularis  ( O . Panderi),  bien  qu’elle  en  differe  par  la  convexite  de  sa  valve  ven- 
trale,  caractere  auquel  ces  auteurs  n’ont  pas  attache  assez  d’importance.  La  position  de  l’area 
de  la  valve  ventrale,  par  rapport  a 1’axe  longitudinal  ou  au  plan  des  aretes  laterales  de  la 
coquille,  fournit  encore  un  bon  moyen  de  distinguer  ces  deux  especes. 

Gis.  et  loc.  Cette  espece  assez  commune  a Pavlosk,  pres  de  Saint-Petersbourg,  ne  parait  pas 
se  rencontrer  dans  le  calcaire  des  environs  de  Reval.  On  y trouve  une  coquille  de  la  meme 
taille  qui  lui  ressemble  assez,  mais  que  son  contour  plus  cordiforme,  sa  valve  ventrale  plus 
aplatie  et  ses  stries  fasciculees,  nous  font  rapporter  plutot  a I’O.  testudinaria  Dalm.,  dont  elle 
serait  une  variete  de  grande  dimension.  Nous  n’en  avons  qu’un  individu  incomplet  que  nous 
a envoye  M.  Asmus. 

Explication  des  figures.  Pl.  XIII,  fig.  11 , a.  Individu  adulle  vu  du  cote  de  la  valve  ventrale. 

Fig.  11,  b.  Le  meme  vu  du  cote  oppose. 

Fig.  11,  c.  Le  meme  vu  de  profil. 

21.  ORTHIS  SEMICIRCULARIS. 
pl.  xiii,  fig.  12,  a,  b. 

Terebralula  semicircularis,  Eichw.,  1829,  Zool.  spec.,  vol.  i,  p.  276,  pl.  4,  fig.  10  (non  Orthis  id..  Sow.). 
Productus  planus,  Pand.,  Iieitr.  zur  geogn.  Russl.,  pl.  16,  A,  fig.  8. 

— semiglobosus,  rotundaius,  trigonus,  rotundas,  transversus,  id.,  ibid.,  p.  85,  pl.  21,  fig.  3-7. 
Orthis  Panderi,  von  Buch , 1840,  Mint.  Soc.  giol.  de  France,  vol.  iv,  p.  216, pl.  12,  fig.  17. 

— — Id.,  Beitr.  zur  geb.  Russl.,  p.  21. 

— semicircularis,  Eichw.,  1840,  Sil.  syst.  in  Esthl.,  p.  155. 

Coquille  presentant:  la  forme  d’un  demi-cercle,  ou  plutot  d’une  demi-ellipse.  Valve  ven- 
trale creusee  en  cuvette,  la  plus  grande  profondeur  se  trouvant  a peu  pres  au  milieu.  Bord 
cardinal  droit,  egal  ou  un  peu  inferieur  a la  plus  grande  largeur  de  la  coquille,  et  lermine 
lateralement  par  des  angles  droits;  aretes  laterales  sub-paralleles;  front  arrondi  en  demi- 
cercle.  Area  petite,  verticale,  comme  dans  la  plupart  des  Leptcena , e’est-a-dire  perpen- 
diculaire  au  plan  des  aretes  laterales.  Valve  dorsale  regulierement  vout.ee,  fortement  renflee 
vers  le  crochet,  et  un  peu  plus  longue  que  la  valve  ventrale.  L’area,  aussi  etroite  que  celle 
de  la  valve  opposee,  a environ  1 millimetre  de  haut  sur  20  a 22  de  long.  Elle  est  concave 
par  suite  de  la  grande  courbure  du  crochet,  et  sa  base,  qui  est  dans  le  plan  de  l’axe  longitu- 
dinal de  la  coquille,  fait  un  angle  droit  avee  celle  de  l’area  ventrale.  La  fente  mediane  trian- 
gulaire  est  fermee  par  un  deltidium  fortement  eleve  au  dessus  de  l’area,  qui  s’ unit  au  delti- 
dium  de  l’autre  valve,  et  ne  fait  qu’un  avee  lui.  La  surface  de  la  coquille  est  ornee  dans  sa 
longueur  de  plis  eleves  et  etroits,  separes  par  des  intervalles  de  meme  largeur;  des  plis 
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plus  fins  s’en  detachent  el  forment  une  sorte  de  dichotomie.  On  compte  ordinairement 
quarante  a cinquante  plis  au  bord,  et  seize  a vingt  pres  du  crochet.  Leur  surface  est  unie  et 
sans  stries  d’accroissement. 

Dimensions.  Longueur,  20  a 22  millimetres.  - Par  rapport  a la  longueur  : largeur,  1,00 
a 1,15;  epaisseur,  0,45  a 0,50. 

Rapports  et  differences.  Cette  espece  est  la  seule  qui  ait  la  valve  ventrale  concave,  et  qui 
fasse  exception  a la  regie  generate,  par  laquelle  nous  distinguons  les  Or  this  des  Leptama. 
Nous  l’aurions  meme  placee  dans  ce  dernier  genre,  auquel  elle  se  rattache  encore  par  son 
area  surbaissee  et  a bords  sub-paralleles,  si  elle  n’avait  dans  la  forme  et  dans  la  nature  de  ses 
plis  une  telle  affinite  avec  l’O.  externa , que,  selon  certains  auteurs,  elle  ne  fiat  avec  elle 
qu’une  seule  espece.  Cependant  quelle  que  soil  cetle  ressemblance,  elle  s’en  distingue  specifi- 
quement,  non  seulement  par  sa  valve  ventrale,  mais  aussi  par  son  crochet  plus  recourbe, 
par  la  position  de  son  area  ventrale  et  par  l’absence  de  stries  d accroissement. 

L’O.  semicircularis  a quelques  rapports  avec  le  Chonetes  rninuta  Gold.  (O.  minuta,  Irons . 
geol.  Soc.,  2e  serie,  vol.  vi,  pi.  36,  fig.  5);  mais  elle  n’a  jamais  5 la  charntere  les  tubes  qui 
constituent  le  genre  Chonetes.  C’est  M.  Eichwald  qui  a fait  connaitre  le  premier  cette  espece; 
il  en  a donne  un  bon  dessin  et  une  bonne  description,  et  le  nom  qu’il  lui  a impose  doit  etre 
prefere,  comme  le  plus  ancien,  a celui  d’O.  Panderi.  L’O.  semicircularis  de  M.  J.  Sowerby 
(Sil.  syst.,  pi.  21,  fig.  7),  parait  dire  une  espece  differente;  c’est  une  coquille,  d’ailleurs,  lort 

mal  connue.  . 

Gis.  et  loc.  Cette  espece  n’a  encore  ete  trouvee  que  dans  les  couches  silunennes  de  Pavlosk, 

pres  de  Saint-Petersbourg. 

Explication  des  figures.  Pl.  XIII,  fig.  12,  a.  Individu  adulte  montrant  la  concavite  de  la 
valve  ventrale;  l’area  ventrale  perpendiculaire  ne  peut  etre  vue  dans  notre  dessin. 

Fig.  12,  b.  Le  meme  vu  du  cote  oppose. 

22.  ORTHIS  OBTL1SA. 

PL.  XIII,  FIG.  13,  o,  b,  c,  d,  e,  f.—Var.  eminens,  fig.  14.— Var.  expansa,  fig.  15. 

Productus  obtusus,  testudinatus,  aculeatus,  excelsus,  convexus,  expansus,  subrolundus,  tenuis,  plamsst- 
mus,  Pander,  1830,  Beilr.,  p.  87,  pl.  26,  fig.  1-9. 

eminens,  parallelus,  cameratus,  uncinatus,  alatus,  quinqueradiatus,  abscissus,  letragonus. 

latus,  depressus,  brevis,  intermedins,  id.,  ibid.,  pl.  27,  fig.  1-12. 

_ costatus,  id. , ibid. , fig.  Id  (non  Sow. ). 

Orthis  cincta,  Eichw.,  apud  von  Buch,  1837,  Ueber  Delthyris,  p.  68. 

_ _ von  Buch,  1840,  Mim.  de  la  Soc.  giol.  de  France,  vol.  iv,  p.  217,  pl.  12,  fig.  19 

— — Id-,  1840,  Beitr.  zur  geb.  Russl.  p.  21,  pl.  2,  fig.  17. 

— — Eichw.,  1840,  Silur.  syst.  in  Esthl.,  p.  153. 

Coquille  petite,  a contour  arrondi  ou  semi-circulaire,  ayant  sa  plus  giande  largeur  soil 
au  bord  cardinal,  soit  au  milieu,  et  terminee  de  chaque  cote  par  des  angles  tantot  droits,  et 
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tantot  obtus.  Qaelqaefois  meme  ces  angles  depassent  un  peu  la  coquille.  Front  large  et 
arrondi,  presentant  une  tres  legere  courbure  vers  la  valve  dorsale.  Valve  ventrale  deprimee, 
peu  convexe  et  sans  area.  Valve  dorsale  Ires  gibbcuse,  sans  area  apparente.  Crochet  forte- 
ment  recourbe  et  depassant  le  bord  cardinal.  Surface  couverte  de  plis  rayonnanls,  fins, 
inegaux  et  dicbotomes.  Pres  du  crochet,  on  remarque  assez  souvent  trois  ou  quatre  plis  eleves 
qui,  vers  le  bord  des  valves,  finissent  par  se  confondre  avec  les  autres.  On  eompte  ordinaire- 
meut  huit  ou  dix  plis  pres  de  la  charniere,  et  trente  ou  trente-cinq  aux  bords.  Ils  sont  tra- 
verses sur  la  valve  ventrale  par  des  stries  concentriques,  ecailleuses,  d’autant  plus  serrees  que 
la  coquille  est  plus  agee,  et  dont  la  forme  indique  que  I’accroissement  s’est  fait  plus  en 
longueur  qu’en  largeur.  Ces  stries  sont  presque  nulles  sur  la  valve  dorsale. 

A Pinterieur,  la  valve  ventrale  porte  une  dent  mediane  proeminente,  non  verticale,  mais 
inclinee  en  arriere,  depassant  le  bord  cardinal  et  s’inserant  sous  le  crochet  de  la  valve  dorsale. 
Cette  dent  est  le  prolongement  d’une  arete  mediane  qui  s’avance  jusque  dans  le  milieu  de 
la  valve  comme  dans  la  plupart  des  Or  this,  et  qui  separe  deux  impressions  oblongues.  Des 
deux  cotes  s’elevent  verticalement  deux  autres  petites  dents.  Le  limbe,  fortement  epaissi  et 
strie,  est  garni  d’un  bourrelet  interieur,  comme  dans  I’O.  plana.  La  valve  dorsale  a deux 
dents  cardinales  separees  par  une  petite  fente  mediane  triangulaire,  ou  penetre  la  deni 
mediarte  de  la  valve  opposee. 

Dimensions.  Longueur,  1 2 millimetres.  — Par  rapport  a la  longueur  : largeur,  1 ,05  a 1,13; 
epaisseur,  0,54  a 0,64. 

La  description  que  nous  venons  de  faire  s’applique  a la  variete  la  plus  abondante,  et  que 
nous  avons  du  par  cette  raison  choisir  pour  type;  mais  on  trouve  encore  plusieurs  autres  varie- 
tes,  dont  deux  nous  paraissent  dignes  d’etre  signalees. 

Var.  eminens  fig.  14,  a,  b [Prod,  eminens  Pander).  Cette  variete  est  tres  gibbeuse  et  tres 
renflee,  surtout  vers  le  col  du  crochet.  Celui-ci  est  fortement  recourbe,  de  maniere  que  la 
valve  ventrale  est  beaucoup  moins  longue  que  la  valve  dorsale.  La  plus  grande  largeur  n’est 
pas  a la  charniere,  mais  au  milieu.  Enfin,  les  stries  sont  plus  egales  et  plus  nombreuses  : on 
en  eompte  quinze  a dix-huit  pres  du  crochet. 

Var.  expansa,  fig.  15,  a,  b,  c,  d (P.  expansus  et  costatus  Pand.).  Le  bord  cardinal  se  ter- 
mine  en  pointes  aigues,  la  surface  est  couverte  de  dix  a douze  plis  tranchants,  egaux  et 
presque  simples.  Les  stries  concentriques  lamelleuses  ne  se  voient  souvent  que  sur  la  valve 
ventrale  qui  est  tout-a-fait  plate. 

Quelles  que  soient  les  differences  qui  existent  entre  ces  deux  varietes  et  l’espece  dont  elles 
dependent,  il  est  facile,  quand  on  peut  etudier  un  grand  nombre  d’ecbantillons,  de  se  con- 
vaincre  que  ces  formes  extremes  sont  liees  par  des  intermediaires  : ce  sont  ces  intermediaires 
que  M.  Pander  a figures  sous  vingt-deux  noms  differents. 

Rapports  ct  differences.  Ce  qu’il  y a de  plus  remarquable  dans  cette  espece,  et  ce  qui  a 
induit  en  erreur  M.  Pander  sur  son  veritable  genre,  e’est  que  la  charniere  est  lineaire  et 
depourvue  d’area.  Les  bords  des  deux  valves  sont  en  contact  et  ne  laissent  entre  eux  aucun 
intervalle;  quand  le  sommet  de  la  valve  dorsale  est  un  peu  casse,  on  voit  que  la  dent  mediane 
de  la  valve  ventrale  s’enfonce  sous  le  crochet,  et  ferme  toute  communication  de  l’interieur 
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a l’exterieur.  La  coquille  est  done  entierement  close,  de  meine  que  dans  les  Productus. 
Ge  serait  cependant  a tori,  qu’a  lexemple  de  M.  Pander,  on  la  placerait  dans  ce  genre, 
car  elle  n’en  a ni  la  structure  interne  ni  les  ornements  exterieurs.  Ce  serait,  d’ailleurs, 
contraire  a tout  ce  que  les  faits  observes  nous  out  appris  sur  lepoque  de  la  premiere  apparition 
des  Productus.  L’opinion  de  M.  Pander,  pour  qui,  d’ailleurs,  nous  professons  tant  d’estime, 
ne  saurait  en  cette  circonstance  avoir  beaucoup  de  poids  a nos  yeux,  quand  nous  voyons  cet 
auteur  ranger  dans  le  genre  Productus  non  seulement  cette  espece,  inais  d’autres  qui  s’en 
eloignent  encore  davantage. 

Le  nom  d’O.  cincta,  sous  lequel  M.  de  Buch  a decrit  cette  coquille,  coinme  lui  ayant  ete 
donne  par  M.  Eichwald,  ne  se  trouve  dans  aucun  ouvrage  de  ce  dernier  auteur  avant  celui 
qu’il  a publie  en  1840  sur  l’Esthonie.  Il  n’etait  connu  probablement  auparavant  de  M.  de  Buch, 
que  par  des  communications  particulieres.  Nous  croyons  done,  par  fidelite  a la  regie  de  la 
priorite,  devoir  lui  restituer  un  des  noms  sous  lesquels  M.  Pander  l’a  fait  connaitre  le  premier, 
et  nous  choisissons  celui  que  M.  de  Buch  a indique  coinme  synonyme  de  YO.  cincta,  el  qui 
repond  a la  variete  la  plus  commune. 

Gis.  et  toe.  Tres  abondante  aux  environs  de  Saint-Petersbourg,  de  Schlusselbourg  et  sur  le 
Volkof,  elle  se  rencontre  rarement  sur  la  cote  de  Reval,  selon  M.  Eichwald,  et  elle  est  inconnue 
en  Suede  et  en  Angleterre. 

Explication  des  figures.  Pl.  XIII,  fig.  13,  a.  Individu  detaille  raoyenne. 

Fig.  13,  b.  Le  meme  vu  de  prolil. 

Fig.  13,  c.  Individu  avec  des  cotes  prononcees. 

Fig.  13,  d.  Autre  individu  a plis  plus  egaux. 

Fig.  13,  e.  Interieur  de  la  valve  ventrale. 

Fig.  13,  f.  Interieur  de  la  valve  dorsale. 

Fig.  14,  a.  Var.  eminens. 

Fig.  14,  b.  La  meme  vue  de  prolil. 

Fig.  15,  a.  Var.  expansa.  Valve  dorsale. 

Fig.  15,  b.  Valve  ventrale. 

Fig.  15,  c.  La  meme  grossie. 

Fig.  15,  d.  Interieur  de  la  meme  grossi. 


LEPTiENA.  — ( Dalman .) 


a isomites  , LinnS,  Hiipsch,  Wahlenberg,  etc. 
peridiolithus  , Hiipseh. 

TEREBRATOLITES , Schlotheim. 

strophomena,  Uafinesque,  Defrance,  Emmons,  J.  Hall. 
producta  , Pliill.,  parlim. 
productus,  Dcshayes. 
plectambonites.  Pander. 
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orthis,  von  Buch,  Portlock,  partim. 

lept^na,  Dalman,  Hisinger,  de  Koninck  (id.,  partim , J.  Sow.,  Pusch,  Phffl  ). 

Coquille  inequivalve,  equilaterale.  Valve  dorsale  plus  ou  moins  couvexe,  non  lobee,  mais 
quelquefois  geniculee  ou  prolongee  en  avant.  Valve  ventrale  plus  ou  moins  concave, ' com- 
pletement  embrassee  par  la  valve  dorsale,  dont  elle  suit  laeourbure.  Area  etroite  surbaiss^e 
a bords  trancliants,  sub-para  Holes,  generalement  double  et  formee  aux  depens  de  l’une  et 
de  1’ autre  valve.  Bord  cardinal  depourvu  de  tubes.  Crochet  deprime.  Ouverture  deltoide 
ordinairement  etroite,  lanceolee  (1)  et  fermee  par  un  deltidium,  qui  est  echancre  circulaire- 
ment  a sa  partie  inferieure,  pour  recevoir  le  bord  saillant  du  deltidium  oppose,  ou  la  dent 
mediane  et  souvent  trifide  de  la  valve  ventrale.  Charniere  droite,  egale  a la  plus  grande 
largeur  de  la  coquille,  souvent  crenelee  an  bord  interieur  par  de  petites  dents  seriales,  qui 
laissent  sur  l’area,  a mesure  que  celle-ci  s’accroit,  des  stries  verticales  correspondantes. 
Surface  ordinairement  couverte  de  stries  fines,  filiformes,  rayonnantes,  simples,  separees 
par  des  stries  plus  fines  et  rarement  interrompues  par  des  plis  transversaux  et  concen- 
triques;  ees  stries  ne  sont  jamais  ni  epineuses,  ni  tubiferes.  La  valve  ventrale  est  munie 
tantot  de  trois  dents,  comine  dans  certaines  Orthis  (L.  Humboldti,  pi.  XIV,  fig.  7),  tantot 
d’une  dent  mediane  qui  ressort  sur  I’area  en  forme  de  levre,  et  qui  parait  etre  composee  de 
deux  dents  reunies  (L.  depressa  et  oblonga,  pi.  XV,  fig.  2 et  7).  Les  deux  dents  de  la  valve 
dorsale  sont  souvent  a peine  distinctes.  La  surface  interieure  des  valves  est  couverte  de  gra- 
nulations coinine  dans  les  Chonetes  et  les  Product  us.  La  forme  des  bras  cilies  nous  est  inconnue, 
excepte  dans  une  seule  espece  indeterminable  (Pi.  XV,  fig.  8). 

Nous  avons  dit  ailleurs,  en  parlant  des  Orthis,  comment  le  genre  Leptama,  cree  par  Dalman 
pour  des  coquilles  differentes  des  Productus,  fut  cependant,  par  la  faute  meme  de  son  auteur, 
confondu  avec  ce  dernier  genre.  Les  deux  noms  de  Productus  el  de  Leptcma  furent  employes 
indifferemment  pour  designer  les  memes  objets,  et  certains  auteurs  meme  prefererent  le 
nom  de  Dalman  a celui  de  Sowerby,  bien  que  ce  dernier  fut  le  plus  ancien.  Nous  n’avons  pas 
eru  devoir  les  imiter,  et  nous  proposons  de  rendre  au  genre  Leptama  sa  valeur  primitive,  en 
v reunissant  toutes  les  coquilles  plus  ou  moins  analogues  a celles  que  Dalman  avait  ainsi 
nominees,  et  qui  out  ete  placces  depuis  soit  dans  les  Orthis,  soit  dans  les  Productus. 

Le  genre  Leptama,  tel  que  nous  le  definissons,  ne  comprend  que  des  coquilles  a valve  ven- 
trale concave,  pourvues  d’area  et  privees  de  tubes,  soit  a la  charniere,  soit  sur  le  reste  de  la 
surface.  Il  embrasse  en  partie  le  genre  Strophomena,  cree  par  Rafinesque,  en  Amerique, 
pour  des  coquilles  plates  qui  nous  semblent,  en  general,  avoir  aussi  la  valve  ventrale  lege- 
rement  concave.  Ce  dernier  caractere,  1 un  des  plus  importants  dans  la  forme  exterieure  des 
brachiopodes,  correspond  a des  differences  interieures  qui  meritent  d’etre  signalees.  En 
effet,  les  Leptama,  de  meme  que  les  deux  genres  qui  le  suivent  dans  noire  tableau,  ont  l’inte- 
rieur  des  valves  herisse  de  granulations  ou  de  petites  asperites  produites  par  le  manteau 

(1)  La  fentc  est  quelquefois  si  Etroite  qu  elle  a dehappi;  k plusieurs  observateurs;  elle  est,  au  contraire  assez 
large  dans  les  L ornata,  depressa,  transversalis,  sericea  et  dans  le  L.  a/lernala,  d’Am’erique. 
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dont  la  surface  spongieuse  etait  en  rapport  sans  doute  avec  les  fonctions  (le  la  respiration. 
Ces  granulations  s’observent  Ires  bieu  sur  la  valve  ventrale,  quand  on  peut  enlever  la  valve 
dorsale  tout  entiere,  tandis  que  lorsqu’on  enleve  seuleinent  une  couche  superficielle  de  celte 
derniere,  on  decouvre  une  quantile  immense  de  pelites  cavites  qui  ressemblent  a des  piqures 
d’epingles.  Compares  aux  Or  this,  les  Leptcena,  tels  que  nous  venons  de  les  definir,  pre- 
senjent  encore  certaines  differences  inoins  constantes  que  celles  de  la  forme  de  la  valve  ven- 
trale, mais  qui  cependant  ne  son t pas  sans  importance.-  Ainsi  1’area  dans  les  Orthis  est 
ordinairement  plus  elevee,  plus  triangulaire,  a bords  inoins  paralleles,  que  dans  les  Leptcena ; 
la  fente  mediaue  v est  assez  large,  et  le  bord  cardinal  n’est  pas  denticule.  Les  Leptcena  ont, 
au  contraire,  une  fente  etroite  el  lanccolee,  et  le  bord  cardinal  sur  Vune  et  I’autre  valve,  est 
souvent  garni  de  crenelures  que  certains  auteurs,  et  entre  autres  M.  Defrance,  ont  companies 
aux  dents  seriales  des  Arches.  A mesure  que  Farea  s’accroit  en  hauteur,  ces  crenelures 
se  transforment  en  stries  perpendiculaires  au  bord  cardinal.  Nous  ajouterons  encore  que 
les  Orthis  n’ont  point  cette  forme  geniculee  ou  prolongee  en  avant,  qu’affectent  certaines 
especes  de  Leptcena,  et  qui  indique  leur  affinite  avec  les  Productus.  Enlin,  F etude  des  stries 
dont  les  valves  sont  couvertes,  fournit  aussi  dans  certains  cas  un  bon  moyen  de  dislinguer  les 
deux  genres  que  nous  comparous.  Dans  les  Leptcena,  les  stries  sont  ordinairement  filiformes, 
espacees  et  separees  par  des  stries  plus  fines;  dans  les  Orthis,  elles  sont  plus  souvent  dicho- 
tomes,  et  se  transforment  quelquefois  en  veritables  plis. 

Ce  n’est  pas  encore  ici  le  lieu  d’ exposer  les  difl'erences  des  Leptcena  avec  les  Chonetes  et  les 
Productus ; qu’il  nous  suflise  de  dire  en  deux  mots  qu’ils  se  distinguent  des  premiers  par 
Fabsence  de  tubes  cardinaux,  et  des  seconds  par  leur  double  area,  par  Fabsence  de  tubes 
sur  la  surface  des  valves  et  par  la  nature  de  leurs  stries. 

Classification.  Nous  placons  a la  tete  des  Leptcena  trois  especes,  dont  les  ornemenls  super- 
liciels  sont  assez  dislincts;  l’une  a le  test  reticule,  comme  le  Spirifer  Tcheffkini,  et  les  deux 
autres  ont  des  plis  confus  divises  par  des  siries  tres  fines.  Toutes  les  autres  especes  sont 
finement  strifes  et  se  divisent  en  deux  sections,  suivant  que  leurs  stries  sont  largemenl 
espacees  en  forme  de  rayons  { Radiatim-striatce ),  ou  serrees  et  relevees  par  des  cercles  d ac- 
croissement  ( Confertim - striata 

La  premiere  section  comprend  le  plus  grand  nombre  d’ especes;  elle  se  subdivise  en  rayonnees 
regulieres  et  rayonnees  irregulieres ; dans  les  unes,  les  stries  rayonnanles  sont  egalement 
espacees  et  toujours  bien  distinctes;  dans  les  autres,  au  contraire,  elles  se  confondent  pen  a 
peu  avec  les  stries  intervallaires,  et  vers  les  bords,  elles  ne  peuvent  souvent  en  etre  distinguees. 
Ce  groupe  pi'esente  des  especes  appartenaut  aux  systemes  silurien  et  devonien ; les  rayonnees 
regulieres  ne  renferment  que  des  especes  siluriennes,  a une  seule  exception  pres(L.  Fisclieri). 

Les  Leptcena  a stries  fines  et  serrees  et  a anneaux  d’accroissement  eleves,  composent  le 
petit  groupe  des  Rugosce  dans  lequel  se  trouvent  cinq  especes,  assez  voisines  les  unes  des  autres, . 
qui  appartiennent  aux  trois  grands  systemes  inferieurs  ilu  terrain  paleozoique.  Deux  de  ces 
especes  sont  assez  repandues  dans  le  calcaire  carbonifere;  elles  se  rapprochent  beaucoup 
d’une  espece  silurienne  et  devonienne  dont  elles  ne  seraient,  selon  M.  de  Koninck,  que  des 
modifications  produites  par  des  influences  de  temps  ou  de  lieu.  Quoi  qu’il  en  soil,  ces  especes 
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sont  les  derniers  representants  de  ce  genie  qui  s’eteint  dans  le  calcaire  carbonifere,  et  ne 
s’eleve  pas  comme  les  Orlhis  jusque  dansle  systeme  permien. 

Avant  de  passer  a la  description  des  especes  que  nous  avons  trouvees  en  Russie,  nous 
donnerons,  comine  pour  les  Orthis,  un  tableau  de  leur  classification  et  une  analyse  des  carac- 
teres  differentiels,  comprenant  non  pas  toutes  les  especes  decrites  jusqu’a  present,  mats 
seulement  celles  que  nous  avons  pu  voir  et  etudier  dans  les  collections,  quelle  que  soil 
d’ailleurs  leur  origine. 


CLASSIFICATION  DES  LEPTiENA. 


Les  espices  pricAdies  d'un  asUrisque,  n’ontpas  encore  6U  trouvies  en  Russie. 


A.  Reliculalce 7. 

B.  Plicistriatce j * 

a2  Irregu-\  a*  Prod^tiformes 2. 

lalivn  ra-l  ) $ 

■M  i dialw.  . • I Non  productiformes | 5. 

C ' / I a*  Sillons /a;orsValae1;/(  6. 

I entre;  les  l “ ) 7. 

el  i \ stries,  cou"  l ment  voft-  i * 

•§  I j..*  i>  Plus  ou  ] verts  de<  f 8. 

.«  / « It*  Regula-J  moills  / stries  Ion-  j . ‘ , , * 

I \ ? Tmdta:) bombto--  !£“•  ( doisia 

« I I tres  \ niculde. . . ( 

* ! f I it*  Sillons  lisses  ou  strife  j 7 0. 

I [ transversalement,  . . .(77. 

\b!  Tout-a-fait  plates.  ...  .....  72. 

.§  fa2  Plis  transverses  obsoletes , non  continus;  stries!  * 
tej  longitudinales,  & peine  visibles  it  l’ceil  nu [ * 

§’•£  jba  Plis  transverses  continus;  stries  longitudinales  I V 
« <5  / trfe  sensibles  it  l’oeil  nu ) * 


ornata,  Eichw. 

Murchisoni , d’Arch.  et  de  Vern. 
Sedgwicki,  d’Arch.  et  de  Vern. 
euglypha,  Balm. 

Ouralensis,  Nob. 
delloidea,  Conrad. 

Duterlrii,  Murch. 
asella,  Nob. 
alternala,  Conr. 

Humboldti,  Nob. 
sericea,  J.  Sow- 
transversalis,  Dalm. 
oblonga,  Pand. 

lepis,  Goldf. 
imbrex,  Pand. 

Id.,  varidtd. 
transversa,  Pand. 
convexa,  Pand. 

Fischeri,  Nob. 

quadrangularis,  Stein. 
nodulosa,  Phill. 
depressa,  Sow.  ( rugosa  Dalm.y 
analoga,  Phill. 
dislorta,  J.  Sow. 
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ANALYSE  DES  CARACTERES  DES  LEPTiENA. 


Ilciiculalai.  — La  surface  est  couverte  d’un  reseau  4 maillcs  hexagones.  ...........  L ornala. 

Plicistrialae.  — La  surface  est  orn6e  de  plis  longitudinaux  irr^guliers,  sub-divis^s  par  des  stries  ties  tines. 
a1  Les  plis  sont  simples  et  nettement  s£par<5s  jusque  vers  les  bords;  il  y en  a dix-liuit  a vingt.  On  pent 
compter  jusqu'a  quinze  stries  sur  chacun  d’eux.  — Longueur,  0Z1  millimetres;  largeur,  50. 

L*  Mur  chxsoxvt  (1) . 

b1  Les  plis  se  sub-divisent  de  plus  en  plus  vers  les  bords,  oil  ils  ne  sont  plus  reprdsentds  quo  par  des  fais- 

ceaux  de  stries  peu  disiincfes  les  unes  des  autres » • ‘ oedgimcKi  (2). 

Striatce. La  surface  est  couverte  de  stries  iiliformes,  a peu  pres  dgales  dans  toute  leur  longueur,  augmen- 

tant  en  nombre  par  interposition  ou  par  dichotomic.  , . . . 

•tl  Uadialim-slrialce.  — La  surface  est  couverte  de  stries  fililormes,  dcavldes,  simples,  ressemblant  a des 
rayons  sdt  arees  les  unes  des  aulres  par  d'assez  grands  inter valles,  lisses  ou  orndes  elles-mtaics  de  stries 
plus  lines  Le  nombre  des  stries  augmente,  non  par  dichotomy,  mais  par  interposition  de  stries  nou- 

..3  Les  rayons  ne  sont  espacds  que  pres  de  la  charnicre ; vers  les  bords,  les  peiites 

stries  intervallaires,  peu  nombreuscs,  linissent  par  avoir  les  mfimes  dimensions  que  les  stries  ou  rayons 
primitifs,  et  les  valves  sont  couvertcs  a un  certain  age  de  stries  sinueuscs,  presque  dgales  entre  elles, 
ou  du  moins  trfes  irrdguliferement  indgales. 

a5  Product ifor mcs.  — La  coquille,  en  vieillissant,  se  recourbe  fortement  sm-  elle-mdme,  et  prend  une 
forme  analogue  a cello  des  Productus. 

a4  La  coquille  est  grande  et  irregulifere  dans  son  ddvcloppement.  Les  stries,  elevees  en  layons,  soni 
s ('panics , pres  de  la  charniferc,  par  des  stries  intervallaires  nombreuses  et  ires  fines. 
a5  La  valve dorsale,  ddprimde  dans  le  voisinage  do  Lord  cardinal,  presume,  dans  sa  premiere  pariie, 
un  disque  aplati,  et  se  recourbe  ensuite  perpendiculaircment  sur  elle-mdme.  L’interieur  des 
valves  parall  avoir  (’to  pourvu  de  stries  fines  et  granuleiises.  — Longueur,  40  millimetres. 

1 L.  euglypha  (d). 

I,  La  valve  dorsale,  fortement  renflde  vers  le  crochet,  se  recourbe  sur  elle-meme,  snivant  une  voute 
continue  rdgulifere,  et  n’offre  pas  de  disque  aplati.  L’interieur  des  valves,  quand  le  lest  esi 
onleve  montre  des  cotes  granuleuses,  arrondies  el  dichotomes.  — Longueur,  80  millimetres. 
’ L.  (Juralensis- 

La  cortuille  est  de  taille  moyenne  et  assez  rdgulifere  dans  son  ddveloppement.  Les  stries,  dlevdes  en 
rayons,  sont  serrdes  prfes  de  la  chatnifere,  et  ne  sont  sdpardes  entre  elles  que  par  une  ou  deux 

stries  intervallaires  plus  fines • , deltvidea. 

Ii3  Non-producti  formes. — La  coquille,  en  vieillissant,  s'allonge  suivant  une  corn  be  d(  pi  im^e,  .sans 
jamais  presenter  de  coude  ni  d’expansion  productiforme.  Elle  est  rdgulifere  dans  son  developpe- 
ment, el  n’atteint  pas  de  grandes  dimensions.  — Longueur,  17  4 40  millimetres. 
a4  La  fente  mediane  de  l’area  et  le  dettidium  sont  dtroits  et  lancdolds. 

a“  La  valve  dorsale  est  rdguliferement  voutde,  et  son  bold  cardinal  ddpasse  4 peine  la  coquille 

L.  JJuleHrii . 

b5  La  valve  dorsale  est  relevde  au  milieu  en  dos  d’&ne,  et  son  bord  cardinal  s’dtend  de  chaque  cote  en 

allcs  assez  aigues.  . • • : ‘ • • " , ‘ ‘ asella' 

bi  La  fente  mddlane  de  l’area  et  le  dettidium  sont  larges  et  torment  un  triangle  equilateral 

Li  auernaia. 

I,o  crochet  dc  la  valve  dorsale  est  pered  au  sommcl  d’un  Iron  petit  ct  arrondi. 
b Renu/atim  radiata:  — Les  stries  Iiliformes,  .'levees  en  rayons,  sont  trfes  espaedes.  Les  interstices  vers 
les  bords  sont  4 peu  prfes  aussi  larges  que  prfes  du  crochet.  Ils  sont  lisses  ou  ornds  de  stries  toujours 
plus  fines  que  celles  qui  les  sdparent. 

a5  La  valve  dorsale  est  fortement  convexe,  et  la  coquille  a toujours  une  certaine  dpaisseur. 
a4  Les  interstices  entre  les  stries  rayonnantes  sont  ornds  de  stries  fines  et  longitudinales. 
a5  La  valve  dorsale  est  arrondie  et  vofltde  rdguliferement.  Sa  coupe  transverse  donnerait  4 peu  pres 

un  contour  demi-circulaire.  ., 

a6  La  fenle  mddiane  et  cicatrisee  de  l’area  dorsale  est  aigue  et  lancdolde.  Le.  milieu  de.  1 area  ven- 
trale  est  occupd  par  un  dettidium  dtroit  qui  s’adapte  au  dettidium  de  1 autre  vajve.^ 

La  valve  venirale  est  munie,  4 I'imerieur,  de  deux  cites  dem  Uracil  cm  cti'’™88011  ‘ Pan"' 

viscdrale.  et  sc  rcunissent  a une  eftte  mddiane.  Les  stries  du  lest  s etlacenl  lacuement. 


) Trans.  qeot.Soc.  Land.,  2.  sdrie,  vol.  vi,  pi.  36,  fig.  2. 

Sart?ondsUdont  la  surface  mldrieure  des  valves  est  parsemee,  nous  engagcnl  4 lalaisser  parmi  les  Leptcena,  ou  elle  formerail 
exception^  comparable  a celle  que  nous  avons  dtablie  dans  le  genre  Ortlus  pour  1 0.  semicircutam. 
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l»s  La  fente  mediane  cicatrisde  de  l’area  dorsale  est  assez  large,  et  forme  un  triangle  sub-equila- 
tdral.  Le  milieu  de  l’arca  vent  rale  est  occupe  par  trois  dents  rdunies  qui  descendent  tin 
natis,  et  sont  cn  parlie  extdrienres. 

»7  Les  aretes  laternles  sont  convergentes,  et  la  coquille  est  demi-circulaire.  Le  crochet  do  la 

valve  dorsale  n’est  pas  trfes  recourhd,  et  1’arca  est  ddcouverte L.  sericea 

1»7  Lcs  aretes  latdrales  sont  presque  paralleles,  et  la  coquille  est  sub-quadrangoiaire.  Le  crochet 
de  la  valve  dorsale  est  ties  recourbe,  et  l’area  est  cn  partie  cachde. 


t.a  valve  ventrale  est  mimic,  a I’inlcrieur,  .fun  appareil  apophysaire  considerable  mnmnw 
lames  longitudinales,  on  demi-circulaires  comnie  dans  les  Theuiddes.  rdD  L’  compost 


St8  La  coquille  est  un  pen  plus  large  que  longue.  Les  stries  sont  assez  persisiantes  el  sc 
voienl  sur  la  plupart  des  dchantillons.  La  valve  ventrale  est  munie  de  six  lames  demi 

circulaires f Iransversalis 

I»s  La  coquille  est  plus  longue  que  large.  Les  stries  sont  peu  persistantes,  et  ne  se  voient  que 
sur  quelques  fares  dchantillons.  La  valve  ventrale  est  munie  de  quaire  lames  longi- 
tudinales  L.  oblonga. 

I»5  La  valve  dorsale  est  plus  ou  moins  coudee.  Sa  coupe  transverse  donnerait  une  ligne  bristle 
formant  un  angle  obtus  et  arrondi. 

s»R  La  coquille  est  beaucoup  plus  large  que  longue.  La  cliarniere  est  mullidontde,  et  1’area  stride 
verticalement.  La  valve  dorsale  est  peu  prolongde  en  avant.  — Longueur,  15al7millim. 

L.  lepis. 

I.a  fente  mt-diane  de  l’area,  aigue  et  lancdolde,  est  toujours  fermde  par  un  deltidium. 

I»,:  La  coquille  est  aussi  large  que  longue.  On  ne  voit  pas  de  stries  verticales  sur  l’area  La  valve 
dorsale  est  fortement  prolongde  en  avant.  — Longueur,  35  a 48  millimetres.  L.  imbrex. 
» Les  larges  interstices  entre  les  stries  rajonnantes  sont  lisses  et  orucs  seulement  de  quelques  stries  ou 
rugosites  trans  verses. 

aJ  Huit  5 dix  shies  rayounantes  partent  des  crochets  et  augmentent  rapidement  par  interposition. 
L’area  dorsale  est  horizontale  ou  parallele it  1’axe  longitudinal.  — Longueur  de  la  coquille,  22 

_ . n?illim6tres L.  transversa. 

Cinq  a six  shies  rayonnantes  partent  des  crochets.  Elies  augmentent  rarement  par  interposition  sur 
la  valve  dorsale,  et  plus  rarement  encore  stir  la  valve  ventrale.  L’area  dorsale  est  un  peu  oblique 
_ P-ir  rapport  5 l’axe  longitudinal.  — Longueur  de  la  coquille,  10  a 12  millimetres.  L.  convexa. 

ii  re  est  l"'s  P^ale  et  *a  v'a'vc  dorsale  est  ldghrement  convexe L.  Fischeri. 

I>  Conferti m-slrinl.m.  — La  surface  estcouverle  de  stries  fines,  serrdes,  dgales,  dichotomes,  ondulc.es,  sepa- 
rees  par  des  siilons  etroits  et  relevees  par  des  anneaux  d’accroissement  plus  ou  moins  rugueux.  La  coquille 
9 *st  ordmairement  gdniculde  a sa  partie  anterieure  (1). 
a-  Les  plis  d’accroissement  sont  obtus,  obsolfctes,  discontinus,  et  font  place  quelquefois  5 des  rides  plates  et 
peu  sensibles.  Les  stries  longitudinales  de  la  surface  sont  trfes  fines,  et  difficiles  5 voir  sans  le  secours 
de  la  loupe. 

a3  La  coquille  est  quadrangulaire,  gdniculde ; sa  partie  visedrale  (2)  est  convexe.  A 20  millimetres  du  cro- 
chet, on  compte  environ  cinquante  stries  dans  un  espace  de  10  millimetres.  — Longueur,  35  milli- 
metres; largeur,  60 L.  quadrangularis  (3). 

*’  La  coquille  est  semi-elliptique,  gdniculde;  sa  partie  viscerale  est  plate.  A 20  millimetres  du  crochet,  il 

y a moins  de  quaiante  stries  elans  un  espace  de  10  millimetres L.  nodulosa  (4) 

l»2  Les  plis  d’accroissement  sout  cantinas  d’un  bord  4 1’autre,  saillanls  et  fortement  exprimds.  Les  stries 
longitudinales  sont  facilement  visibles  5 l’oeil  nu. 

a5  La  valve  ventrale,  enveloppde  par  la  valve  dorsale,  est  plate  dans  sa  partie  viscdrale.  Ses  bords  pro- 
longs en  avanl  sont  replies  perpendiculairement,  et  la  coquille  est  gdniculde.  La  plus  grande  largeur 
est  4 la  cliarniere. 

a'*  Les  plis  d’accroissement  concentriques  ne  depassent  point  le  norabre  dix,  et  restent  souvent  au  dessous. 

L.  depressa. 

Les  stries  longitudinales  sonl  assez  variables  en  nombre.  A 10  millimetres  du  crochet,  on  en  comple  environ 
r'rf- i*uatrl'  dansnn  espace  large  de  10  millimetres,  el  soixanle  sur  loute  la  surface.  Dans  les  ecbanlillons  de 
i tiiei,  nous  cn  avons  irouve  souvent  soixanle- huit,  ct  dans ccux  de  Su6dc  qnalre-vingt. 

1,4  Les  plis  d’accroissement  concen  triques  sont  au  nombre  de  quinze,  et  memc  souvent  plus  nombreux 

encore X.  analog  a (5). 

I*5  La  valve  ventrale  est  convexe  dans  sa  partie  viscerale,  et  les  concavitds  des  deux  valves  sont  opposes 
l’une  4 1’autre.  Les  bords  de  la  valve  dorsale,  replies  perpendiculairement,  sont  fortement  ddcoupes 
et  forment  des  expansions  irrdgulidres.  La  coquille  est  rdtrdcic  vers  la  charniere,  et  la  plus  grande 
largeur  est  vers  le  milieu  de  la  longueur L distorla  (6). 


trio!  a!.C,.'„.').'!'on  nc  lrouve  on  Rl,ssie  qu’une  seule  espdee  apparlenant  ,i  ce  groupe,  nous  avons  cru  devoir  donner  ici  les  carat- 
ji1-  louies  cclles  que  nous  connaissons. 

«■  Koninck  pour  designer  dans  les  Produclus  cette  partie  de  la  coquille  qui  s’dlend  des 
uioiiis  ,,,  ; ! . endroii  ou  les  deux  valves  se  recourbent,  se  rapproebent  et  sont  presque  en  contact.  C’est  dans  cette  premiere 
ifi  se  trouvaient,  en  edet,  les  organes  digeslifs,  cireulatoires  et  genilaux.  1 

pillata  Goldf  * I<1‘  sleimnSer.  Cette  espece  est  idenlique  avec  l’O.  irregularis  C-  Roemer,  et  probablement  aussi  avec  le  L.  ca- 

'il-li11!.®’  Patieozoic  fossils,  elc.,  pi.  24,  fig.  94 
&)  Plull.,  Geot.of  Yorks.,  vil.  £l.  7,  Bg.  10.’  S 
1")  > Sow-,  Mm.  conch.,  vol.  vn  pi.  61S,  fig.  3. 
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1.  LEPTON  A ORNATA. 

PL.  xv,  FIG.  8,  a,  b,  c,  d. 


Orthis  ornata,  Eichw.,  18A0,  Sit-  syst.  in  Eslhl.,  p.  160. 


Coquille  petite,  transverse,  avant  sa  plus  grande  largeur  a la  charniere,  ornee  a la  sur- 
face d’un  reseau  de  mailles  hexagones  que  separent  des  stries  longitudinales  sunples  ou 
dichotomes,  dont  le  nombre  varie  de  douze  a dix-huit  vers  les  bords.  Valve  dorsale,  regu- 
lierement  convexe,  a crochet  saillant  et  non  recourbe.  Area  plane,  elevee,  divisee  par  une 
fente  triaugulaire  large  et  sans  deltidium.  Valve  ventrale  semi-circulaire,  presque  deux 
fois  aussi  large  que  longue,  concave,  plus  profonde  pres  de  la  charniere  qu’ailleurs.  Son  area, 
inoitie  moins  haute  que  Farea  opposee,  est  perpendiculaire  a l’axe  longitudinal  de  la  coquille, 
et  se  renverse  meme  quelquefois  comme  dans  la  plupart  des  Lrptcena  oil  la  valve  ventrale  est 
profonde ; elle  est  partagee  par  un  bourrelet  ou  deltidium  triangulaire  qui  correspond  a la 
fente  de  l’autre  valve. 

Dimensions.  Longueur,  12  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,20; 

epaisseur,  0,50  a 0,55.  Angle  cardinal,  140°. 

Rapports  et  differences.  Ce  Leptcena  est  le  seul  qui  ait  la  surface  des  valves  reticulee,  a la 
maniere  du  Spirifer  Tcheffkini.  Cette  repetition  des  caracteres  superficiels  dans  des  coquilles 
differentes,  mais  ayant  le  meme  gisement,  rappelle  ce  qui  se  passe  dans  la  formation  cretacee, 
a Fegard  des  Ammonites  et  des  Turrilites  qui  affectent  des  ornements  analogues,  snivant  les 
etages  ou  ils  se  rencontrent. 

Gis.  et  loc.  Le  Leptcena  ornata  n’a  encore  ete  trouve  qu  a Pulkowa.  L’echantillon  que  nous 

faisons  figurer  nous  a ete  donne  par  M.  Worth. 

Explication  des  figures.  Pl.  XV,  fig.  8,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  8,  b.  Le  meme  vu  du  cole  oppose. 

Fig.  8,  c.  Le  meme  vu  de  profd. 

Fig.  8,  d.  Grossissement  d’une  partie  de  la  surface. 

2.  LEPTCENA  ouralensis. 
pl.  xiv,  fig.  1,  a,  b,  c , d. 

Coquille  transverse,  grande  et  prolongee  en  avant  a la  maniere  des  Product  us.  La  valve 
dorsale,  convexe  et  arrondie  sur  loute  sa  longueur,  est  fortement  renflee  pres  du  crochet ; 
elle  est  recourbee  a ses  extremites,  et  revient  sur  elle-meme  comme  un  siphon  a branches 
inegales,  en  sorte  qu’une  tangente  au  crochet  menee  a travers  la  coquille,  couperait  la  \alve 
dorsale  vers  les  deux  tiers  de  sa  longueur.  Le  bord  cardinal  droit  parait  etre,  autant  qu  on  en 
pent  juger  par  nos  echantillons,  un  peu  moindre  que  la  plus  grande  largeur  de  la  coquille;  it 
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est  garni  sur  toute  sa  longueur  d’une  serie  de  petites  dents  etroites  et  verticales.  L’area, 
concave  et  surbaissee,  est  couverle  de  stries  verticales,  epaisses  et  fortement  marquees,  qui 
correspondent  aux  dents  cardinales,  et  qui  n’en  sont  que  la  continuation,  Ce  sont,  pour  ainsi 
dire,  les  dents  elles-meines  qui  deviennent  exterieures,  a mesure  que  1’animal  se  porte  en 
avant  et  abandonne  son  talon  ou  area.  La  fente  triangnlaire  mediane  est  equilaterale.  Le  deltidium 
plat  s’ unit  si  bien  avec  les  bords  de  l’area,  qu’on  aurait  quelque  peine  a Ten  distinguer,  s’il 
n’etait  exempt  de  stries  verticales,  et  s’il  n’offrait  la  trace  des  lignes  courbes  de  son  accrois- 
sement  (1).  La  valve  ventrale  n’a  pas  d’area,  ce  qui  est  rare  chez  les  Leptcena;  elle  est 
reguliereinent  concave,  et  suit  si  exactement  le  contour  de  la  valve  dorsale,  que  le  logement 
de  1’ animal  est  d’une  etroitesse  remarquable,  comparativement  an  volume  de  la  coquille.  Cette 
disposition,  qui  rappelle  celle  des  valves  du  Product  as  giganteus,  indique  l’analogie  qui  exisle 
entre  les  genres  Leptcena  et  Productas. 

Les  stries  qui  ornent  la  surface  des  valves,  ont  une  disposition  particuliere  signalee  par 
Dalman,  ainsi  que  par  MM.  Hisinger  et  J.  Sowerby,  dans  le  L.  euglypha.  Des  stries  filiformes, 
simples  et  onduleuses,  rayonnent  a partir  du  crochet ; leurs  intervalles  inegaux  sont  ornes  de 
quatre  a cinq  stries  pins  fines  et  plus  serrees,  traversees  par  des  lignes  d’accroissement  d’une 
extreme  tenuite.  A mesure  que  la  coquille  vied! it,  cette  disposition  perd  sa  regularite,  et  les 
stries  fines  et  intervallaires  finissent  par  etre  peu  distinctes  des  premieres.  Le  test  est  extre- 
mement  mince;  quand  il  est  depouille  de  sa  partie  corticale,  il  laisse  voir  sur  la  valve  dorsale, 
des  sillons  larges  et  cribles  d’un  nomhre  infini  de  petits  points  enfonces,  et  sur  la  valve  ventrale 
des  cotes  couvertes  de  granulations  saillantes  et  separees  entre  elles  par  des  intervalles  etroits  et 
lisses.  Ces  ponctuations  et  granulations  interieures,  differentes  de  celles  qui  s’observent  si 
frequemment  a I’exterieur  du  test  des  Terebratules,  sont  caracteristiques  des  trois  genres  a 
valve  ventrale  concave,  Leptcena,  Chonetes  et  Productas. 

Dimensions.  Longueur,  75  a 85  millimetres.  — Par  rapport  a la  longueur  : largeur,  1, 20 
a 1,80;  epaisseur,  0,55  a 0,65. 

Rapports  et  differences.  Cette  belle  et  grande  coquille  se  distingue  de  toutes  ses  congeneres 
par  la  saillie  et  la  forme  recourbee  de  son  crochet,  ainsi  que  par  sa  taille  : e’est  veritablement 
le  geant  des  Leptcena.  Elle  a,  plus  que  toute  autre,  la  forme  des  Productas,  et  pourrait  etre 
confondue  avec  certaines  espeees  de  ce  genre,  si  Ton  ne  faisait  attention  a son  area  et  a la  na- 
ture de  ses  stries  exterieures.  Ce  dernier  ca carte re  suffit  pour  en  distinguer  les  plus  petits 
fragments.  Le  L.  euglypha  est  la  seule  espece  qu’on  puisse  en  rapprocher,  mais  sa  taille  est 
moindre,  il  est  aplati  pres  du  crochet,  et  chaque  valve  est  pourvue  d’une  area,  tl  parait  ineme 
que  la  valve  concave  a 1’area  la  pins  elevee. 

Gis.  et  loc.  Le  L.  Ouralensis  marque  dans  la  chaine  de  l’Oural  l’etage  superieur  du  svs- 
teme  silurien,  et  occupe  la  meme  position  que  le  L.  euglypha,  en  Suede  et  en  Angleterre.  Les 
premiers  fragments  que  nous  decouvrlmes  sur  les  bords  de  la  Serebrianka,  affluent  de  la  Tchu- 


(1)  Cette  union  du  deltidium  avec  l’area  devient  telle  dans  un  Leptcena  des  environs  de  Boulogne-sur-Mer 
analogue  au  L.  asella,  qu’on  ne  peut  plus  les  distinguer  l’un  de  l’autre,  et  que  la  coquille  parait  privde  de  toute 
espi'ce  de  fente  ou  de  deltidium  triangulaire. 
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sovaia,  etaient  depouilles  de  leur  test,  et  ressemblaient  tellement  a des  Prodactus,  que  nous 
les  aurions  rapportes  a ce  genre,  si  nous  n'avions  pas  ete  convaincus  que  les  Prodactus  ne 
descendent  pas  aussi  bas  dans  les  formations.  Plus  tard,  nous  trouvames  la  menie  espece  mieux 
conservee  a Isvioska,  pres  de  Nijni  Tourinsk.  C’est  de  la  que  proviennent  les  individus  que 
nous  avons  figures.  M.  Strajeski  a rapporte  des  rives  de  la  Sosva,  dans  son  expedition  au 
nord  de  l’Oural,  un  fragment  de  valve  qui  a quelque  analogie  avec  le  L.  Ouralensis. 

Explication  des  figures.  Pe.  XIV,  fig.  1,  a.  Individu  adulte  vu  du  cote  de  la  valve  dorsale 
et  depouille  en  partie  de  son  test.  On  y voit  les  sillons  interieurs  cribles  de  pelites  piqures,  et 
separes  par  des  cotes  plates  et  lisses. 

Fig.  1,  b.  Le  merne  vu  de  profit  pour  montrer  la  forte  courbure  du  crochet. 

Fig.  1,  c.  Fragment  vudu  cote  de  la  valve  veatrale.  La  ligne  pouctuee  a,  8,  mesure  l’e- 
paisseur  de  la  cavite  que  les  valves  laissent  entre  elles.  i 

Fig.  1,  d.  Jeune  Individu  vu  du  cote  de  la  valve  dorsale. 


3.  LEPT7ENA  DELTOIDEA. 
tl.  xiv,  fig.  5,  a,  b. 

Slrophomena  deltoidea,  Conrad,  Emmons,  18A2,  Geol.  of  New-Yorli,  part,  ir , p.  389,  fig.  2. 

Coquille  semi-elliptique,  de  grandeur  moyenne.  Valve  dorsale  deprimee  dans  la  plus  grande 
partie  de  sa  longueur,  et  recourbee  presque  perpendiculairement  snr  elle-meme  vers  les  bords. 
Surface  couv  erte  de  stries  ravonnantes,  nombreuses,  irregulieres,  inegales.  Les  stries  principales, 
c est-a-dire  ceiles  qui  partent  du  crochet,  sont  moins  distantes  que  dans  l’espece  precedente, 
et  ne  sont  separees  que  par  une  ou  deux  stries  fines.  Ces  dernierfes  naissent  au  milieu  des 
intervalles,  et  deviennent  rapidement  aussi  grosses  que  les  stries  primitives,  en  sorte  que  sur 
certains  echantillons,  rares  il  est  vrai,  leur  inegalite  est  a peine  sensible;  dans  un  individu 
adulte,  comme  celui  que  nous  avons  figure,  le  nombre  des  stries  au  bord  des  valves  est  d’environ 
cent  vingt  a cent  trente.  La  longueur  de  la  charniere  est  egale  a la  largeur  de  la  coquille. 
L area  de  la  valve  dorsale  est  etroite,  surbaissce;  1 ouverture  et  le  deltidium  ne  se  voient  pas 
dans  nos  echantillons,  dont  aucun  n est  complet.  Il  est  assez  probable  que  ces  parties  ont  la 
merne  forme  que  dans  le  L.  Dulertrii.  La  valve  ventrale,  concave  et  profonde,  suit  la  courbure 
de  la  valve  dorsale. 

Dimensions.  Longueur,  23  millimetres.  — Par  rapport  a la  longueur:  largeur,  1,20; 
epaisseur,  0,33. 

Rapports  et  differences.  Par  la  forme  de  sa  valve  dorsale,  cette  coquille  se  distingue 
assez  facilement  des  deux  especes  suivantes  avec  lesquelles  elle  a,  du  reste,  les  plus  grandes 
affinites.  En  eflfet,  dans  le  L.  Dutertrii,  la  valve  dorsale  est  regulierement  convexe  ou  presque 
hemispherique,  et  dans  le  L.  asella,  elle  est  relevee  en  dos  d’ane  sur  la  ligne  mediane.  Cette 
forme  geniculee,  qui  est  ici  assez  caracteristique,  se  retrouve  dans  la  coquille  ameri- 
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caine  que  M.  Emmons  a figuree  sous  le  nom  tie  5.  deltoidea.  Les  stries  de  cette  derniere 
paraissent  etre  settlement  plus  fines  etplus  egales;  rnais  comme  ce  caractereest  assez  variable 
dans  une  espece  voisine,  le  L.  Dutertrii,  nous  croyons  etre  suffisamment  autorises  a reunir 
notre  coquille  de  Russie  a celle  tl’Amerique. 

Gis.  et  loc.  Cette  espece,  propre  au  systeme  silurien,  se  rencontre  en  Russie  dans  deux  loca- 
lites  differentes,  et  presente  dans  chacune  d’elles  quelques  legeres  variations.  A Paggart  en 
Esthonie,  ou  nous  l’avons  recueillie,  elle  est  Ires  aplatie  pres  du  crochet;  sa  courbure  ante- 
rieure  est  largement  arrondie  et  son  coude  peu  prononce;  les  stries  sont  serrees  et  sub- 
egales.  Dans  les  echanlillons  que  Ton  rencontre  aux  environs  de  Reval,  la  valve  dorsale  est 
ntoins  deprimee  vers  la  ebarniere;  mais  cette  depression  occupe  plus  de  surface,  et  la 
valve  est  brusquement  geniculee.  C’est cette  variete  que  nous  avons  fait  representer;  elle  nous 
a ete  envoyee  par  M.  le  professeur  Asmus. 

Explication  des  figures.  Pl.  XIV,  fig.  5,  a.  Individu  adulte,  valve  dorsale  (Reval). 

Fig.  5,  b.  Le  meme  vu  de  profil. 

4.  LEPLENA  DUTERTRII. 

PL.  xiv,  FIG.  2,  a,b,c. 

Orthis  Dutertrii,  March.,  Bulletin  de  la  Soc.  giol.  de  France,  y ol.  xi,  p.  253,  pi.  2,  fig.  6,  a,  b c 

Coquille  legerement  transverse,  semi-circulaire.  Valve  dorsale  hemispherique,  a bord  car- 
dinal un  peu  plus  court  que  le  diametre  transverse,  a crochet  petit  et  non  saillant.  Area 
etroite,  surbaissee,  a bords  sub-paralleles,  couverte  de  stries  verticales,  prononcees,  pecti- 
niformes,  qui  correspondent  aux  dents  nombreuses  de  la  charniere.  Quverture  Irian^idaire 
lanceolee,  aigue,  a base  etroite,  et  toujours  cicatrisee  par  un  dellidium  bombe.  Valve  ventrale 
concave,  suivant  la  convexite  de  l’autre  valve.  Area  plus  surbaissee  que  la  precedente  dans  la 
proportion  de  deux  a trois,  striee  de  meme,  et  perpendiculaire  a la  ebarniere  on  legerement 
renversee.  Ouverture  fermee  par  un  deltidium  triangulaire,  etroit  et  oppose  par  sa  base  au 
deltidium  de  l’autre  valve.  La  surface  des  valves  est  ornee  de  stries  nombreuses,  fines  irre- 
gulieres,  inegales,  lisses  et  rayonnantes.  Les  grandes  remontent  jusqu’au  crochet  ; les  petites, 
s’inserant  entre  les  precedentes  sans  bifurcation,  sont  peu  nombreuses  et  tres  irregulieres  • il 
est  rare  qu’il  y en  ail  plus  de  deux  dans  les  intervalles  inegaux  qui  separent  les  gran- 
des stries.  Elies  grossissent  assez  rapidement,  et  vers  les  bords  il  arrive  quelquefois  que 
toutes  les  stries  sont  presque  egales,  et  qu’il  n’est  plus  possible  de  distinguer  cette  disposi- 
tion, si  prononcee  pres  du  crochet,  de  stries  elevees  et  separees  par  d’autres  plus  fines 
A l’interieur,  les  valves  sont  couvertes  de  granulations  et  munies,  sur  le  bord  cardinal  de  pe 
tiles  dents  seriales  assez  semblables  a celles  des  Arches. 

Dimensions.  Longueur  17  millimetres.  — Par  rapport  a la  longueur:  largeur  1 25  a 1 'JO 
epaisseur,  0,40  a 0,50;  espace  compris  entre  les  deux  valves,  0,15. 

Rapports  et  differences.  Cette  espece  se  distingue  dela  precedente  par  sa  forme  regulierement. 
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oonvexe  et  non  geniculee.  Elle  serapproche  beaucoup  de  l’O.  interstriaiis  Phill.,  et  nous  au- 
i-ions  ineine  regarde  ces  deux  especes  comine  identiques,  si,  suivant  M.  Phillips,  cette  derniere 
n’avait  la  valve  ventrale  plate  plut6t  que  concave,  et  4 ou  5 stries  fines  entre  chaque  strie  prin- 
cipale , au  lieu  d’une  ou  deux  seulement  que  l’on  remarque  dans  l’espece  que  nousvenons 

de  decrire.  , , _ 

Gis  et  loc.  Le  L.  Dulertrii  a ete  rencontre  d’abord  dans  les  couches  devomennes  du  Bas- 

Boulonnais.  Les  individus  que  nous  avons  decouverts  dans  les  environs  de  Voroneje,  en 
Russie  sont  en  apparence  identiques  avec  ceux  de  France,  et  appartiennent  a des  depots  du 
tueme  We.  Nous  avons  aussi  quelques  fragments  de  cette  espece  provenant  de  Tchudovo 
sur  le  Yolkof.  Elle  parait  done  etre  commune  au  systeme  devomen  du  nord  et  du  centre  de  la 
Russie  Larochequi  renferme  les  echantillons  de  Voroneje , ofifre  aussi  des  Tent  acuities  fort 
petits  que  nous  crovons  devoir  rapporter  au  T.  tenuis  (Sd.  syst.,  Mureh.). 

Explication  des  figures.  1*.-  XIV,  fig.  2,  a.  Individu  adulte  provenant  de  Voroneje,  vu  du 

(tote  de  la  valve  dorsale. 

Fig.  2,  b.  Le  meine  vu  de  profil. 

Fig  2 c.  Grossissement  d’une  partie  de  la  surface  exterieure  des  valves. 


5.  LEPTjENA  ASELLA.  — (Nov.  sp.) 
pl.  xiv,  fig.  3,  a,  b,  c,et  fig.  4. 

Lette  espece  etant  excessivement  voisine  du  L.  Dulertrii,  dont  elle  ne  forme  peut-etre 
qu’une  variete,  une  grande  partie  de  la  description  precedente  lui  est  applicable;  il  devient 
done  inutile  de  la  repeter  ici,  et  il  suffira  de  signaler  les  differences  caracteristiques.  Ces 
differences  sont  au  nombrede  trois:  1°  la  valve  dorsale  au  lieu  d'etre  hemispherique,  comme 
dans  le  L Dulertrii,  est  legerement  relevee  dans  le  milieu  en  forme  de  dos  d’ane  : l'interieur 
de  cetle  valve,  represente  fig.  3,  b,  en  donne  un  peu  l’idee;  2°  les  stries  de  la  surface  soul 
plus  tortueuses,  plus  irregulieres  et  sujettes  a des  renflements  snbitement  mterrompus; 
3°  enfin,  le  bord  cardinal  se  prolonge  a ses  deux  exlremites  en  pointes  ou  ailes  tres-prononcees. 
Ces  parties  etant  fort  delicates  et  rarement  conservees,  on  ne  peut  juger  de  leur  longueur 
que  lorsque  l’echantillon  est  engage  dans  la  roche.  A fintericur,  la  valve  dorsale  est  pourvue 
de  deux  aretes  qui  divergent  a parlir  des  bords  de  l’ouverture,  et  d’une  arete  mediane  qui 
separe  deux  petites  cavites  oblongues,  situees  au  dessous  du  crochet.  La  valve  ventrale  (1) 
a une  dent  bifide  en  forme  de  V,  et  sur  la  ligne  mediane  une  plate-forme  en  fer  de  lance.  Les 
deux  valves  sont  granulees  sur  leur  face  interne,  et  pourvues,  a leur  bord  cardinal,  de  dents 
seriales,  dont  la  trace  forme  sur  l’area  des  stries  verticales. 

Dimensions.  Longueur,  23  millimetres.  —Par  rapport  a la  longueur  : largeur,  ,40  a ,->0; 
epaisseur,  0,30  a 0,40;  espace  fibre  compris  entre  les  valves,  0,15. 

(1)  La  yahe  ventrale  que  nous  reprdsentons  fig.  lx,  provient  des  couches  devomennes  du  Bas-Boulonnais ; 
( extension  aliforme  de  sa  charnRre  nous  engage  a la  rapporter  au  L ■ asella,  plutdt  qu’au  L.  Dutertrn. 
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Gis.  et  loc.  Nous  avons  decouvert  cette  espece  avec  la  precedente  sur  les  bords  du  Don,  aui 
environs  de  Voroneje,  dans  un  calcaire  marneux  qui  renferme  un  petit  Tentaculite,  voisin  du 
T.  tenuis  J.  Sow.  Si  la  valve  ventrale  que  nous  represen tons  fig.  4,  appartient  bien  a la  meme 
espece,  elle  se  Irouverait  aussi  a Ferques,  en  France,  associee  comme  en  Russie  au  L.  Dutertrii. 

Explication  des  figures.  Pl.  XIV,  fig.  3,  a.  Individu  adulte  de  Voroneje. 

Fig.  3,  b.  Interieur  de  la  valve  dorsale  d’un  autre  individu. 

Fig.  3,  c.  Autre  individu  avec  le  bord  cardinal  complet. 

Fig.  4.  Interieur  d’une  valve  ventrale  (de  Ferques). 

6.  LEPT7ENA  ALTERNATA. 
pl.  xiv,  fig.  6,  a,  b. 

Strophomena  alternala,  Emmons,  1842,  Geol.  of  New-York,  part,  n,  p.  395,  fig.  3. 

— radiata  ? Conrad,  J.  Hall,  1843,  id.,  part,  iv,  n°  28,  fig.  2. 

Cette  coquille  nous  a ete  envoyee  d’Amerique  par  M.  Troost,  et  ne  s’est  pas  encore 
rencontree  en  Russie.  Nous  ne  la  figurons  ici  que  parce  qu’elle  ofFre  dans  sa  charniere  la 
reunion  la  plus  interessante  des  caracteres  propres  aux  Terebratules  et  aux  Leptcena.  En  effet, 
1'extreinite  du  sommet  de  la  grande  valve,  c’est-a-dire  de  la  valve  convexe,  est  percee  d’un 
trou  rond,  petit  et  presque  microscopique,  que  nous  avons  observe  sur  tous  nos  echantillons  sans 
exception.  Sa  forme  reguliere  prouve  qu’il  n’est  pas  le  resultat  d’une  fracture.  De  plus,  1’area 
est  divisee  par  une  fente  triangulaire  mediane,  fermee  par  un  ddtidium  auquel  correspond 
un  autre  ddtidium  sur  la  valve  ventrale.  Ces  pieces  paraissent  s’unir  intimement  a leur  base, 
comme  dans  un  grand  nombrc  d 'Orthis  et  de  Leptcena,  et  n’avoir  laisse  aucun  passage  a des  fibres 
musculaires  quelque  deliees  qu’on  les  suppose.  La  coexistence  d’une  ouverture  fibre  a la 
poiute  du  crochet,  comme  dans  les  Terebratules,  et  d’une  double  area  divisee,  comme  dans 
un  grand  nombre  d’ Orthis  et  de  Leptcena,  par  un  double  deltidium  mediafi,  nous  donne  ici 
]a  preuve  qu’il  n’y  a pas  de  rapport  necessaire  eutre  ces  dernieres  parties  et  le  passage  d’un 
pedoncule  d ’attache;  et  de  la  on  peut  deduire  cette  consequence  importante,  que  dans  les 
especes  oil  les  deux  deltidium  se  touchent  par  leur  base  comme  ici,  mais  ou  le  crochet  n’est 
pas  perfore,  la  coquille  elait  entierement  close  a la  charniere. 

Rapports  et  difjirences.  Ce  Leptcena  est  le  seul  du  genre  qui  ait  le  sommet  cardinal  perce 
d une  ouverture  obronde.  II  est  orne  de  stries  semblables  a cellesduZ..  Dutertrii,  mais  ila  une 
fente  triangulaire  beaucoup  plus  large,  et  l’area  ventrale  plus  etroite.  11  parait  etre  iden- 
tique  avec  le  Strophomena  radiata  J.  Hall,  et  avoir  aussi  beaucoup  d’analogie  avec  le 
S.  incecjuistriata  du  meme  auteur,  loc.  cit.  p.  200,  fig.  4;  mais  pour  en  etre  certain,  il 
faudrail  s’assurer  que  ces  especes  possedent  une  petite  ouverture  au  sommet  du  crochet. 

Gis.  et  loc.  CeLte  espece  est  abondante  dans  le  systeme  silurien  des  etats  de  New-York  de 
l’Ohio  et  du  Tennessee. 

Explication  des  figures.  Pl.  XIV,  fig.  6,  a.  Individu  de  grandeur  moyenne. 

Fig.  6,  b.  Grossissement  d’une  partie  de  la  charniere. 


29 


226 


TERRAIN  PALEOZOIQUE. 


7.  LEPT7ENA  HUMBOLDTI. 
pl.  xiv,  FIG.  7,  a,  b,  c,  d,  e. 


Leptmna  nasuta,  Eichw.,  Collect,  des  mines  de  llussie  (non  Emmons,  Geol.  of  New-York,  p.  403,  fig.  3). 

Coquille  petite,  transverse,  demi-circulaire,  semblable  dans  sa  forme  au  L.  sericea,  et 
ayant,  comme  cette  espece,  sa  plus  grande  largeur  au  bord  cardinal.  Valve  dorsale  Ires 
convexe,  regulierement  voutee,  et  presentant,  du  crochet  jusqu’au  bord  frontal,  un  profil  demi- 
circulaire.  Crochet  petit,  fortement  recourbe,  et  depassant  le  plan  des  aretes  laterales.  Area 
lisse,  surbaissee  et  legerement  concave.  Fente  triaugulaire  etroite,  lanceolee,  toujours  fer- 
mee  par  un  deltidium.  Valve  ventrale  concave  et  appliquee  sur  la  valve  dorsale,  dont  elle 
suit  la  courbure.  Area  a bords  sub-paralleles,  un  peu  plus  petite  que  la  precedente,  ren- 
versee  vers  le  front  jusqu’au  point  d’etre  presque  horizontale  et  de  former  avec  1 area 
dorsale  un  angle  obtus  de  plus  de  1 30° . Fente  mediane  tres  etroite  et  cieatrisee  par  un  deltidium 
comme  sur  l’autre  valve.  Ces  deux  deltidium  sont  opposes  base  a base,  et  leurs  bords  s adaplent 
si  etroitement  l’un  a l’autre,  qu’  il  n’y  a pas  la  moindre  issue  pour  un  muscle  d'altache,  quelque 
mince  qu’on  le  suppose.  Les  valves  paraissent  presque  lisses  a 1’exterieur,  et  ne  presentent 
que  rarement  des  stries  ravonnantes,  tres  ecartees : elles  sont  finement  pointillees,  comme 
si  une  partie  du  test  avail  ete  enlevee. 

A l’inlerieur  de  la  valve  ventrale,  on  voit,  une  impression  bordee  par  deux  bourrelets  en 
forme  d’arbaletes,  qui  se  detachent  du  bord  cardinal  pres  de  ses  extremites  laterales,  et  se 
reunissent  dans  le  milieu  de  la  coquille.  Sur  cette  impression  s’elcve  un  disque  cordiforme, 
partage  par  une  Crete  mediane  qui,  d’un  cote,  aboutit  a la  partie  mediane  de  l’arbalete,  et 
de  1’ autre,  s’epanouit  en  une  callosite  d’ou  naissent  trois  dents  cardinales  dont  la  mediane  est 
la  plus  grande.  Les  bourrelets  en  arbalete  se  voient  a travers  le  test  translucide  de  la  valve 
dorsale,  et  se  repetent  meme  quelquefois  a l’exterieur. 

Dimensions.  Longueur,  11  millimetres.  — Par  rapport  a la  longueur : largeur , 1,45  a 1,50; 

epaisseur,  0,45  a 0,50. 

Rapports  el  differences.  Cette  coquille  parait  au  premier  coup  d’oeil  tres  voisine  du  L.  sericea. 
Elle  sen  distingue  cependant  assez  facilement  par  l’etroitesse  du  deltidium  qui  oceupe  le 
milieu  de  l’area,  par  ses  stries  toujours  plus  ou  moins  obliterees,  par  la  presence  sur  la  valve 
ventrale  d’un  petit  deltidium  qui  ne  laisse  pas  les  dents  cardinales  de  cette  valve  saillir  a 
1’exterieur  comme  dans  les  L.  sericea  et  transversalis,  et  enfm  par  sa  singuliere  structure 
interieure.  Cette  interessante  espece  nous  a ete  donuee  par  M.  Eicbwald  sous  le  nom  de  L.  na- 
suta. INe  pouvant  lui  conserver  ce  nom  qui  est  deja  employe  par  M.  Emmons,  en  Amerique, 
pour  une  coquille  tres  di Her ente  et  voisine  du  L.  alternata,  nous  la  dedions  a 1 illustre  savant 
qui  nous  a precedes  en  Russie,  et  pour  lequel  nous  professons  la  plus  vive  et  la  plus  profonde 
admiration. 
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(iis.  et  loc.  Dansles  calcaires  siluriens  des  environs  de  Saint-Petersbourg,  a Pavlosk,  Juuia- 
lasari,  etc.  Nous  ne  la  connaissons  point  encore  dans  d’autres  pays. 

Explication  dcs  figures.  Fig.  7,  a.  Individu  adulte  vu  du  cote  de  la  valve  dorsale. 

Fig.  7,  b.  Le  raeine  vu  de  1’auLre  cote. 

Fig.  7,  c.  Le  meme  vu  de  profil. 

Fig.  7,  d.  Valve  ventrale  ouverte. 

Fig.  7,  e.  Valve  dorsale  un  pen  depouillee  de  son  test,  et  sur  laquelle  se  repetent  les 
bourrelets  semi-circulaires  de  la  valve  ventrale. 


8.  LEPT7ENA  SERICEA. 

PL.  xv,  fig.  1,  a,  b. 

Leptwna  sericea,  J.  Sow.,  in  Sil.  syst.,  Murch.,  1839,  p.  636,  pi.  19,  fig.  1,  2 et  la. 

Orthis  — Eichw.,  1840,  Sil.  syst.  in  Eslhl.,  p.  157  (non  von  Buch,  .Mini.  Soe.  (jiol.  de  France, 
vol.  iv,  p.  217). 

Strophomena  id.  ? Emmons,  1842,  Geol.  of  New -York,  part,  n,  p.  394,  fig.  1. 

Coquille  petite,  a contour  semi-circulaire,  tres  transverse  et  ayant  sa  plus  grande  largeur 
an  bord  cardinal.  Aretes  laterales  fortement  convergentes  vers  le  front.  Valve  dorsale 
egalement  et  regulierement.  vontee,  presentant  depuis  le  crochet  jusqu’au  bord  frontal  un 
profil  demi-circulaire.  Crochet  assez  fortement  recourbe.  Area  triangulaire,  lisse,  et  entiere- 
ment  decouverle  quand  la  coquille  est  posee  sur  sa  valve  dorsale.  Ouverture  deltoide  equilate- 
rale,  ferrnee  par  un  deltidium  largemeut  echancre  a sa  base.  Valve  ventrale  tres  concave  et 
appliquee  sur  la  valve  dorsale,  de  maniere  a ne  laisser  qu’un  etroit  espace  pour  le  logenient 
de  l’animal.  Area  egale  en  hauteur  a la  moitie  de  la  precedente,  et  un  peu  renversee  en  avant 
de  maniere  a etre  vue  en  raccourci,  quand  la  coquille  est  posee  sur  un  plan  horizontal.  Trois 
dents  reunies,  presentant  l’apparence  d’une  fleur  de  lis,  partent  du  sommet  du  natis,  tra- 
versent  l’area  et  vont  remplir  la  partie  non  cicatrisee  de  la  fente  triangulaire  de  la  valve 
dorsale. 

La  surface  est  couverte  de  stries  rayonuantes,  simples,  lisses,  droites  et  inegales.  Les  unes, 
au  nombre  de  huit  a douze,  s’elevent  distinctement  au  dessus  de  la  surface,  les  autres,  d’une 
finesse  extreme,  sont  placees  dans  les  intervalles.  Le  nombre  des  stries  fines  ainsi  inlercallees 
entre  chaque  grande,  varie  de  trois  a huit,  selon  le  nombre  et  la  distance  de  ces  dernieres. 
Ces  stries  sont  tout-a-fait  superficielles ; la  moindre  alteration  les  fait  disparaitre,  et  la  coquille 
ne  presente  alors  qu’une  surface  lisse,  couverte  de  petits  points  enfonces,  semblables  a des 
piqures  d epingles.  Plusieurs  de  nos  echanlillons  ne  moutrent  de  stries  que  sur  la  valve 
ventrale,  preservee  par  sa  forme  concave  du  contact  des  corps  exlerieurs. 

Quant  a la  structure  interieure  du  L.  sericea,  il  y a tout  lieu  de  presumer  qu’elle  etait  peu 
dilfe rente  de  celle  du  L.  transversalis,  espece  voisine,  dont  la  valve  ventrale  est  occupee  par 
six  lames  minces,  longitudinales,  courbees,  qui  rappellent  un  peu  la  structure  des  Thecidees. 
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Dimensions.  Longueur,  1 1 millimetres.  — Par  rapport  a la  longueur  : largeur,  1 ,35  a 1,50; 
epaisseur,  0,40  a 0,45. 

Rapports  et  differences.  A cote  du  L.  sericca  vient  se  placer  le  L.  transversalis  Dalm.,  qui  ne 
s’en  distingue  que  par  sa  forme  moins  transverse,  son  crochet  plus  recourbe  et  son  area  plus 
concave ; sous  tous  les  autres  rapports,  il  y a une  telle  affinite  entre  ces  deux  coquilles  que 
nous  sornmes  etonnes  qu’elle  ait  echappe  a M.  Sowerbv,  qui  a elabli  I’espece  que  nous  venons 
de  decrire.  Le  L.  lepis  (Tunis,  geol.,  vol.  vi,  pi.  30,  fig.  4),  est  encore  une  espece  asscz 
voisine  du  L.  serieea ; mais  il  s’en  distingue  par  sa  forme  quadrangulaire  et  legerement  geni- 
culee,  par  son  area  fortement  stride,  et  par  le  dellidiam  etroit  et  lanceole  qu’on  remarque  sur 
chaque  valve.  Quant  au  L.  Humboldti,  qu’on  pcut  aussi  comparer  a I’espece  qui  nous  occupe, 
nous  en  avons  deja  signale  les  caracteres  distinctifs, 

Gis.  et  loc.  Nous  ne  possedons  cette  espece  que  des  bords  de  la  Baltique,  pres  de  Reval, 
d’ou  elle  nous  a ete  envoy ee  par  M.  Asmus.  Nous  ne  l’avons  pas  vue  aux  environs  de  Saint- 
Petersbourg,  oil  M.  Eiclnvald  la  cite  comrne  associee  au  L.  transversalis , que  nous  n’avons 
trouvenulle  part  en  Russie.  On  sait  qu’en  Angleterre  elle  caracterise  les  couches  siluriennes 
les  plus  profondes,  et  dans  la  petite  lie  de  Malmo,  non  loin  de  Christiania,  les  couches 
moyennes  du  nicuie  svsteme.  M.  Strickland  la  cite  sur  les  rives  du  Bosphore  de  Thrace, 
et  M.  Emmons  dans  l’etat  de  New- York;  mais  ce  dernier  en  donne  une  figure  si  peu  exacte, 
que  nous  ne  l’y  aurions  pas  reconnue,  si  nous  n’en  avions  vu  des  ecliantillons  dans  les 
collections  d’ Angleterre.  Enfin,  nous  en  connaissons  encore  une  tres  petite  variete  qui  se 
rencontre  dans  l’etage  moyen  du  systeme  silurien  a Broseley,  en  Angleterre,  et  dans  file 
de  Gothland. 

Explication  des  figures.  Pi..  XV,  fig.  1,  a.  Individu  adulte  provenant  de  Reval. 

Fig.  1,  b.  Le  meme  vu  de  profd. 


9.  LEPTiENA  OBLONG  A. 

t>L.  xv,  fig.  2,  a,  b,  c,  d , e,  f. 

Plectambonites  ovata  et  oblong  a,  Pand.,  1830,  Beilr.  zur  geogn.  RussL,  p.  92,  pi.  19,  fig.  9 etlO. 

Orthis  pleclambonites,  Eicliw.,  Sit.  syst.  in  Esthl p.  158. 

Cette  coquille,  plus  longue  que  large,  a le  somraet  de  la  valve  dorsale  tanlol  renfle  et 
recourbe,  comme  dans  les  Productus,  et  tanlot,  au  conlraire,  deprime  comme  dans  la  plupart 
des  Lrptcena.  La  variete  la  plus  commune  est  celle  dont  le  crochet  est  fortement  recourbe.  La 
plus  grande  largeur  de  la  coquille  est  vers  le  front,  et  les  coles  soul  presque  paralleles  ou 
divergent  legerement  a partir  du  hord  cardinal.  L’area,  Ires  surbaissee,  est  concave,  et  par 
suite  de  la  grande  courbure  du  crochet,  sa  face  tournee  vers  la  valve  ventrale  est  vue  en 
raccourci  quand  la  coquille  est  posee  sur  an  plan  horizontal.  La  fente  mediane,  equilaterale, 
est  toujours  cicatrisee.  La  valve  ventrale  est  tres  concave,  et  se  creuse  a part  ir  du  hord  car- 
dinal. Son  area,  legerement  renverse'e  du  cote  du  front,  est  petite,  a bords  paralleles,  et 
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divisee  par  une  espece  de  bourrelet  ou  deltidium,  fendu  longitudinalement  comme  dans  le 

[..  depressa. 

Contrairement  aux  caracteres  du  genre  Lcpt cena,  la  surface  des  valves  parait  etre  lisse; 
mais  cette  apparence  n’est  due  qu’a  une  alteration  du  test,  car  M.  Eichwald  dit  avoir  entre 
les  mains  un  individu  finement  et  elegamment  strie,  et  nous  possedons  nous-inemes  un 
echantillon  couvert  de  slries  peu  nombreuses  (dix  a douze),  filiformes,  dislantes,  qui  rap- 
pellent  les  ornernents  des  L.  II umboldli  et  sericea,  dont  les  stries  sont  souvent  effacees  dans 
les  exemplaires  de  Russie. 

La  valve  ventrale  offre,  a l’interieur,  une  disposition  toute  particuliere,  et  qui  ne  trouve 
d’analogie  que  dans  le  L.  transver salis.  Un  disque  plat,  destine  a contenir  sans  doute  les 
organes  visceraux,  s’etend  a parlir  du  crochet  jusqu’au  tiers  de  la  valve,  ll  est  limite 
par  deux  aretes  semi-circulaires,  sur  lesquelles  s’attaelient  deux  autres  aretes  allongees,  re- 
courbees  sur  elles-memes,  et  dessinant  a peu  pres  la  forme  du  pied  bumain.  La  crete  me- 
diane  qui  exisle  loujours,  au  rnoins  eu  rudiment,  sur  tous  les  brachiopodes,  est  ici  representee 
par  une  petite  dent  saillante,  qui  s’eleve  a 1’exlreinite  du  disque  visceral,  et  qui  se  prolonge 
vers  le  front  sous  la  forme  d’une  arete  a peine  sensible. 

Var.  A,  fig.  2,  c,  d.  — Nous  figurons,  a tilre  de  variete  seulement,  parcc  qu’elle  est 
lice  par  des  passages  a l’espece  qui  nous  occupe,  une  coquille  en  apparence  fort  diflerente.  Le 
crochet  de  la  valve  dorsale  est  deprime,  et  le  contour  de  la  coquille  offre  alors  une  ligne 
brisee  ou  coudee  qui  rappelle  assez,  comme  le  dit  M.  Eichwald,  la  forme  du  L.  imbrex. 

Dimensions.  Longueur,  10  a 14  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,75 
a 0,90;  epaisseur,  0,55  a 0,58. 

Rapports  ei  differences.  Cette  petite  espece,  qui  parait  etre  souvent  lisse,  a dans  sa  forme 
exterieure  tant  de  ressemblance  avec  les  Prodactus,  que  nous  aurions  ete  portes  a la  placer 
dans  ce  genre  a cote  du  P.  Leonhardi  Miinst.,  si  nous  n’avions  ete  assez  heureux  pour  de- 
couvrir  sa  double  area  et  la  structure  interne  de  sa  valve  ventrale.  A considerer  l’ensemble 
de  ses  caracteres,  elle  nous  parait  avoir  beaucoup  d’affinite  avec  les  L.  U wmboldti,  sericea 
et  transversalis,  bien  qu’elle  s’en  eloigne  par  sa  forme  generale. 

Gis.  el  loc.  Cette  espece  est  tres  commune  dans  les  couches  siluriennes  de  Pavlosk,  de 
Pulkowa  et  de  Jumalasari,  pres  de  Saint-Pelersbourg ; elle  a ete  decouverte  aussi  par 
M.  Eichwald  dans  les  environs  de  Reval. 

Explication  des  figures.  Pl.  XV,  fig.  2,  a.  Individu  tres  age,  a crochet  recourbe. 

Fig.  2,  b.  Le  meme  vu  de  profil. 

Fig.  2,  c.  Variete  deprimee  pres  du  crochet,  vue  du  cote  de  la  valve  ventrale. 

Fig.  2,  d.  La  mcme  vuc  de  profil. 

Fig.  2,  e.  Interieur  d’une  valve  ventrale  de  grandeur  naturelle. 

Fig.  2,  f.  La  meme  grossie. 
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10.  LEPTiENA  imbrex, 
pl.  xv,  fig.  3,  a,  b,  c. 

Plectambonites  uncinata,  triangularis,  imbrex,  inversa,  Pander,  1830,  lieilr.  zur  geogn.  Russl.,  p.  91, 

pl.  19,  fig.  7,  11,  12, 13. 

Orthis  imbrex,  von  Buch,  1840,  Mini,  de  la  Soc.  giol.  de  France,  vol.  iv,  p.  223,  pl.  12,  fig.  27. 

— — Id.,  1840,  lieilr.  zur  geb.  Russl.,  p.  23. 

— — Eichw.,  1840,  Silur.  syst.  in  Eslhl.,  p.  161. 

Coquille  oblongue,  prolongee  en  avant  et  souvent  geniculee.  La  valve  dorsale  est  plane 
ou  legerement  voutee  pres  du  crochet.  A une  certaine  distance  elle  se  recourbe  perpendi- 
culairement  sur  elle-meme,  et  se  prolonge  plus  ou  moins  en  avant  sous  une  forme  demi- 
cylindrique.  Les  aretes  cardinales  s’unissent  en  ligne  droite,  sans  angle  sensible  au  crochet. 
L’area,  tres  petite,  a a peine  1 millimetre  de  haut  sur  40  a 50  de  long.  Elle  est  parallele 
a l’axe  longitudinale  de  la  coquille,  et  forme  a sa  base  un  angle  droit  avec  l’area  ven- 
trale  qui  est  perpendiculaire  a cet  axe.  Le  bord  cardinal,  egal  au  plus  grand  diametre 
transverse,  est  droit,  et  le  crochet  deprune  n’y  fait  aucune  sail  lie.  La  valve  ventrale  est 
concave,  mais  nos  echantillons  sont  si  mauvais,  que  nous  ne  pouvons  assurer  qu’elle  suive 
exactement  le  contour  de  la  valve  dorsale.  Son  area  parail  etre  aussi  haute  que  celle  de  la 
valve  opposee  (I). 

La  surface  est  couverte  de  deux  sortes  de  stries.  Les  plus  apparentes,  liliformes  et 
egales  dans  toute  leur  etendue,  sont  separees  par  des  intervalles  six  a dix  fois  plus  larges 
qu’elles.  Elies  augmentenl  en  nombre  par  l’insertion  de  stries  nouvelles  et  aussi  hautes  qui 
naissent  au  milieu  des  intervalles,  et  qui  ne  touchent  jamais  les  anciennes.  A 6 millimetres 
du  crochet  on  compte  douze  a quatorze  de  ces  stries  saillantes,  et  a 30  millimetres  trente- 
cinq  a quarante.  Les  intervalles  sont  couverts  de  stries  beaucoup  plus  fines  que  Ton  voit 
encore  cependant  a l’oeil  nu,  et  dont  le  nombre  est  variable;  il  y en  a ordinairemenl  de  six  a 
huit ; mais  il  n’est  pas  rare  d’en  compter  jusqu’a  douze  et  quinze  entre  chaque  strie  principale. 
Malgre  leur  finesse,  ces  stries  ne  sont  pas  dichotomes,  et  augmentent  par  interposition. 
Les  intervalles,  pres  du  crochet,  en  contiennent  plus  que  vers  les  bords.  Vues  a la  loupe,  elles 
sont  traversees  par  des  stries  concentriques  d’une  finesse  extreme.  En  outre,  on  remarque 
quelquefois  sur  le  disque  aplati  de  la  valve  dorsale  de  legeres  rides  irregulieres,  dont 
la  presence  merite  d’autanl  plus  d’etre  signalee  que  de  pareils  anneaux  sont  une  exception 
dans  les  Leptcena  de  notre  division  des  rayonnes. 

Var.  A,  fig.  3,  c.  — Nous  possedons  des  environs  de  Saint-Petersbourg  un  echantillon 
<l’une  assez  grande  taille  (30  millimetres  de  longueur),  qui  diffcre  nolablement  du  L.  imbrex 

(1)  Nous  engageons  les  personnes  qui  scat  a tnerne  de  recueillir  de  nombreux  echantillons  de  cette  espece,  4 
s’assurer  si,  comme  dans  le  Leptcena  euglypha,  la  valve  concave  est  quelquefois  pourvue  d’une  area  plus  tilev^e 
que  la  valve  convexe. 
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par  la  forme  regulierement  arrondie  de  sa  valve  dorsale  non  deprimee  au  crochet.  C’est  a 
cette  variete  que  MM.  de  Buch  et  Eichwald  ont  donne  le  nom  de  L.  imbrex ; car  ils  disent 
positivement  qne  sa  valve  dorsale  a un  contour  arrondi  et  non  anguleux.  Il  suffit  de 
consulter  la  figure  que  M.  Pander  a donnee  du  Plectarnbonites  imbrex  pour  reconnaitre  que 
tel  n’est  pas  le  caractere  de  la  coquille  ainsi  nominee.  Par  la  forme  arrondie  de  sa  valve 
dorsale,  la  variete  dont  nous  parlons  se  rapproche  du  L.  transv er satis ; mais  la  grande 
difference  de  taille,  sa  moindre  largeur,  et  l’impossibilite  d’en  etudier  la  charniere  vu  l’etat 
de  notre  unique  echantillon,  ne  nous  permel  Lent  pas  de  les  reunir.  Peut-etre  en  formera- 
t-on  un  jour  une  espece  nouvelle,  intermediate  enlre  le  L.  imbrex  et  le  L.  transversalis. 

Rapports  et  differences.  La  disposition  reguliere  des  stries  rayonnantes  de  la  surface  et 
des  stries  plus  fines  qui  les  separent,  sont  les  caracteres  les  plus  importants  du  L.  imbrex 
et  le  plaeent  dans  notre  groupe  des  Regulatim  radiated.  C'est  la,  independamment  de  sa  forme 
plus  allongee,  ce  qui  le  distingue  du  L.  euglypha. 

Gis.  et  loc.  Cette  espece  est  abondante  dans  les  calcaires  des  environs  de  Saint-Petersbourg, 
dans  les  gres  de  la  riviere  Yloia,  affluent  du  Volkof,  et  aussi  selou  M.  Eichwald,  dans  ceux 
des  bords  de  la  Baltique,  pres  de  Reval,  en  Esthonie.  M.  de  Buch  la  signale  a Wenlock,  en 
Angleteire.  Elle  semble  done  ctre  commune  aux  deux  etages  du  systeme  silurien. 

Explication  des  figures.  Pl.  XV,  fig.  3,  a.  Tres  vieux  individu  de  Pulkowa. 

Fig.  3,  b.  Le  meine  vu  de  profil. 

Fig.  3,  c.  Var.  A,  a valve  dorsale  non  deprimee  pres  du  crochet. 


11.  LEPTjENA  transversa. 

PL.  xv,  FIG.  4,  a,  b,  c,  d,  e. 

Plectarnbonites  transversa  et  lata , Pander,  1830,  Beitr.zur  geogn.  Russl.,  p.  90,  pi.  19,  fig.  2,  3. 


Coquille  transverse,  semi -circulate,  ayant  sa  plus  grande  largeur  au  bord  cardinal.  Valve 
dorsale  aplalie  dans  sa  partie  viscerale,  puis  fortement  recourbee  en  avant,  tres  mince  et  tres 
plate  dans  le  jeune  age  (fig.  4,  c).  L area,  surbaissee,  a sa  lace  dans  lc  plan  des  aretes  lalerales. 
La  fente  triangulate,  aigue  et  Ianceolee,  est  fermee  par  un  deltidium  bombe  et  eleve  au  dessus 
de  1 area  , sa  hauteur  est  presque  double  de  sa  base.  Valve  ventrale  concave,  appliquee  sur 
la  valve  dorsale  et  ne  laissant  qu  un  espace  fort  etroit  pour  le  logement  de  1’animal.  Area 
moitie  plus  petite  que  la  precedente,  renversee  du  cote  du  front,  avec  une  fente  etroite  et  un 
deltidium  qui  s’ unit  par  la  base  a celui  de  l’autre  valve ; cette  union  parait  etre  intime  et  ne 
laisser  aucun  intervalle  pour  le  passage  d’un  pedoncule  d’attacbe.  La  surface  des  valves  est 
orneede  stries  longitudinales  simples,  filiformes  et  tres  distantes,  dont  le  nombre  augmente 
par  insertion  et  non  par  dichotomie.  On  en  compte  huit  a dix  au  crochet,  et  vingt  a vingt-cinq 
a 14  millimetres  de  la  charniere.  Les  larges  intervalles  qui  les  separent  sont  ornes  de  stries 
transverses,  fines,  serrees  et  visibles  seulement  a la  loupe. 
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Dimensions.  Longueur,  20  a 24  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,30; 
epaisseur,  0,35  a 0,40.  Cavite  interieure  entre  les  valves,  0,15. 

Rapports  et  differences.  Il  est  impossible  de  confondre  cette  espece  avec  aucune  autre,  si  l'on 
fait  attention  a ses  deux  principal  caracteres,  c’est-a-dire  la  forme  geniculee  de  ses  valves 
et  I’absence  de  stries  lines  entre  des  stries  plus  prononcees.  Quoique  de  longueur  inegale,  les 
stries  ont  iei  toutes  a peu  pres  le  meme  diametre.  M.  de  Bueh,  dans  son  Essai  sur  les  Delthyris 
et  les  Orlhis,  reunit  cette  espece  au  L.  imbrex,  sans  doute  faute  d’en  avoir  vu  de  bons 
echantillons.  M.  Eichwald  n’en  fait  pas  mention.  M.  Pander  seul  en  a donne  de  bonnes  figures; 
mais  on  peut  s’etonner  que  dans  ses  descriptions  il  n ait  pas  indique  le  caractere  particulier 
des  ornements  qui  dislinguent  cette  espece  du  L.  imbrex. 

Gis  et  Loc.  Calcaires  siluriens  inferieurs  des  environs  deSaint-Petersbourg;  on  ne  la  commit 

^Explication  des  figures.  Pl.  XV,  fig.  4,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  4,  b.  Le  meme  vuducote  oppose. 

Fig.  4,  c.  Le  meme  vu  de  profil. 

Fig.  4,  d.  Jeune  individu  encore  plat  et  non  recourbe. 

Fig.  4,  e.  Le  meme  vu  de  profil. 


12.  LEPTiENA  CONVEXA. 

PL.  XV,  FIG.  5,  a,  b,  c,  d. 

Plcctambonitcs  convexa, pianissimo,  crassa , testudinata,  Pander,  1830,  Bair,  zur  geogn.  Russl.,  p.  91, 
pl.  19,  fig.  1,  Zi,  5,  6 (non  Orlhis  pianissimo,  Eichw.). 

Orlhis  Neffeddi,  Eichw.,  Collect,  du  corps  des  mines  de  Saint- Pitersbourg. 

Coquille  petite,  semi-circulaire,  ayant  sa  plus  grande  largeur  au  bord  cardinal,  a test  solide 
et  epais.  Valve  dorsale  deprimee  pres  du  crochet  et  recourbee  en  avant,  de  mamere  a prendre 
une  forme  geniculee.  l.’area,  s’allongeant  avec  Page  comme  le  talon  d’une  Huitre  ou  d un 
Spondyle,  est  plus  elevee  chez  les  vieux  individus  que  dans  aucune  autre  espece  du  meme 
genre;  elle  est  oblique  par  rapport  a l’axe  longitudinal  de  la  coquille,  et  lui  devient  parallele 
en  vieillissant,  par  la  courbure  successivement  plus  forte  du  crochet.  La  fente  triangulaire, 
etroite  et  lanccolee,  est  close  par  un  deUidium  bombe  et  de  meme  forme.  La  valve  ventrale 
concave  suit  fautre  valve  dans  sa  courbure,  sanss’y  appliquer  exactement.  Son  area,  egale  a la 
moitie  do  la  precedente,  est  verticale  ou  legerement  renversec  du  c6te  du  front.  La  tente 
mediane  lanceolee  est  fermee  par  un  deUidium  semblable  a celui  de  l’autre  valve. 

La  surface  est  ornee  de  stries  fines,  tres  espacees  et  tres  peu  nombreuses.  On  en  compte  a 
peu  pres  cinq  ou  six  sur  la  valve  ventrale,  et  buit  ou  dix  sur  la  valve  dorsale.  Les  intervalles 

entre  les  stries  sont  couverts  de  rugosites  transverses. 

Dimensions.  Longueur,  11  a 15  millimetres.  - Par  rapport  a la  longueur:  largeur,  1 ,25, 

dans  les  individus  ages,  1,05;  epaisseur,  0,40;  cavite  entre  les  valves,  0,30.  Angle  car- 
dinal,  160°. 
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Rapports  et  differences.  Cette  coquille,  que  M.  Eichwald  a consideree  comme  nouvelle,  nous 
parait  tellement  identique  avec  le  Plectamboniles  pianissimo  de  M.  Pander,  que  nous  n’aurions 
pas  hesite  a lui  restituer  ce  nom,  s’il  n’avait  ete  applique  par  M.  Eichwald  a une  Orthis  de 
I’Esthonie.  Parmi  les  Plectainhonites  de  M.  Pander,  il  y en  a quatre  qui  ont  une  extreme 
ressemblance  avec  l’espece  dont  nous  nous  oceupons.  Les  Plectambonites  pianissimo  et  crassa 
sont  ceux  que  nous  aurions  voulu  choisir  comme  types,  mais  ces  deux  noms  ayant  deja  ete 
donnes  a des  Ortliis  ou  a des  Aliy  pa,  nous  preferons  adopter  le  nom  de  convexa  qui  n’a  pas 
encore  ete  employe.  Le  L.  convexa  a dans  I’ensemble  de  ses  caracteres  une  grande  analogic 
avec  le  L.  transversa;  cependant  il  constitue  sansaucun  doute  une  espece  distincte.  C’est  une 
coquille  plus  petite  et  plus  epaisse.  L’area  y est  plus  elevee,  et  les  stries  de  la  surface  y sont 
plus  espacees  et  moins  nombreuses. 

Gis.  el  loc.  Cette  espece  est  rare,  et  n’existe  que  dans  les  calcaires  siluriens  des  environs  de 
Saint-Petersbourg.  C’est  a M.  Worth  que  nous  devons  d’avoir  pu  la  decrire  et  la  figurer. 

Explication  des  figures.  Pu.  XV,  fig.  5,  a.  Individu  adulte  vu  du  cote  de  la  valve  venlrale. 

Fig.  5,  b.  Le  meme  vu  du  cote  oppose. 

Fig.  5,  c.  Le  meme  vu  de  profil. 

Fig.  5,  d.  Individu  tres  allonge. 


13.  LEPT7ENA  FISCHERI.  — (Nov.  sp.). 

PL.  XV,  FIG.  6,  a,  b. 

Coquille  petite,  extremement  plate,  demi-elliptique,  ayant  sa  plus  grande  largeur  a la 
charniere.  Valve  dorsale  deprimee,  legerement  convexe.  L’angle  cardinal  est  a peine  marque, 
et  les  deux  aretes  superieures  de  l’area  sont  peu  inclinees  I’une  sur  l’autre.  L’area  est  petite 
et  quand  la  coquille  est  placee  horizoutalement,  elle  se  projette  au  dela  de  la  charniere. 
L’ouverture  apiciale  est  etroite,  lanceolee  et  fermee  par  un  deltidium  de  meme  forme.  La 
valve  ventrale,  aplatie,  legerement  concave,  est  pourvue  d’une  area  extremement  basse  el 
perpendiculaire  a la  charniere.  Son  ouverture  cardinale  est  etroite  et  recouverte  par  un 
deltidium  oppose  par  la  base  a celui  de  la  valve  dorsale.  Le  bord  cardinal  est  garni  de  dents 
seriates . 

La  surface  est  ornee  de  stries  rayonnantes,  regulieres,  separees  par  des  stries  plus  fines. 
Le  nombre  des  premieres,  qui  est  de  dix  ou  douze  pres  du  crochet , est  souvent  du  double 
vers  les  bords  de  la  coquille  par  V interposition  d’une  strie  qui  nait  au  milieu  des  intervalles, 
et  qui  ne  tarde  pas  a egaler  les  autres  en  dimension;  elles  grossissent  un  peu  du  crochet 
vers  les  bords:  ce  qui  n’a  pas  lieu  dans  le  L.  imbrex  ni  dans  plusieurs  autres.  Dans  les 
intervalles  on  voit  a la  loupe  de  deux  a cinq  stries  longiludinales  tres  lines. 

Dimensions.  Longueur,  9 millimetres.  — Par  rapport  a la  longueur  : largeur,  1,25; 
epaisseur,  0,16. 

Rapports  et  differences.  Cette  espece,  qui  appartient  a notre  sous-division  des  Regulatim 
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radiates,  difFere  de  toutes  les  autres  par  1’ extreme  minceur  de  ses  valves  qui  conservenl, 
toutefois,  entre  elles  les  rapports  propres  au  genre  Leptcsna.  Par  ce  caractere,  autant  que  par 
sa  petite  taille  et  la  forme  lanceolee  de  sa  fente  apiciale,  elle  se  distingue  facilement  de 
V Or l Ids  Asmusi,  qui  est  aussi  une  coquille  tres  aplatie. 

Nous  nous  faisons  un  veritable  plaisir  de  dedier  cette  jolie  petite  espece  a M.  Fischer  de 
Waldheim,  dont  les  travaux  importants  sont  connus  de  tout  le  monde,  et  ont  le  plus  contri- 
bue,  avec  ceux  de  M.  Pander,  a appeler  l’attention  de  l’Europe  savante  sur  les  richesses 
paleontologiques  de  la  Russie.  C’esl  aussi  pom'  nous  un  devoir  particidier , de  lui  temoigner 
notre  gratitude  pour  les  renseignemenls  qu’il  nous  a communiques. 

Gis.  et  Loc.  Cette  espece,  trouvee  par  l’un  de  nous  dans  les  calcaires  devoniens  des  bords 
du  Don,  aux  environs  de  Voroneje,  a ete  aussi  decouverte  par  M.  Bouchard  dans  les  couches 
correspondantes  a Ferques,  pres  de  Boulogne.  Malgre  la  distance  de  ces  deux  points,  les 
echantillons  qui  en  proviennent  nous  ont  paru  identiques. 

Explication  des  figures.  Pl.  XV,  fig.  6,  a.  Individu  adulte  vu  du  cote  de  la  valve  ventrale. 

Fig.  6,  t).  Le  mcme  vu  deprofil.  L’area  ventrale  est  trop  inclinee  dans  notre  dessin. 


14.  LEPTiENA  DEPRESS  A. 

PL.  XV,  FIG.  7,  a,  b,  c,  d. 

Drille  anomiten  art  mil  breiter  schlusskante,  IKipsch,  1781,  Naturg.  des  Nied.  Deutsch.,  vol.  i,  p.  15, 
pl.  1,  fig.  7 et  8. 

Anomites  rhomboidalis,  Wahl.,  1821,  Act.  Soc.  sc.  Ups.,  vol.  vm,  p.  65,  n°  7. 

Producta  depressa,  Sow.,  Genera  of  shells. 

_ — Id.,  1825,  Min.  conch.,  vol.  v,  p.  86,  pl.  459,  fig.  3. 

— rugosa,  Ilising.,  1826,  Vet.  Acad,  handl.,  p.  333. 

Productus  depressus,  Defr.,  Diet,  des  Sc.  nat.,  vol.  xlvii,  p.  353. 

Leptcena  rugosa,  Dalm.,  1827,  Vet.  Acad,  handl.,  p.  100,  pl.  1,  fig.  1 

— depressa,  id.,  ibid.,  p.  107,  pl.  1,  fig.  2 (1). 

Leptcena  rugosa  et  depressa,  K.loden,  1834,  Verst.  Brandenb. , p.  180. 

Strophomena  rugosa,  Bronu,  1835,  Leth.  geogn.,  vol.  i,  p.  87,  pl.  2,  fig.  8 (non  Uafinesque). 

Producta  depressa,  PhilL,  1836,  Geol.  of  Yorks.,  vol.  ir.  p.  215,  pl.  8,  fig.  18- 
Productus  depressus,  Deshayes,  1836,  idit.  de  Lam.,  vol.  vn,  p.  380. 

Leptcena  rugosa  et  depressa,  Hising.,  1837,  Leth.  suecica,  p.  69,  pl.  20,  fig.  2 et  3. 

Orthis  rugosa,  von  Buch,  1857,  Ueber  Dellhyris,  p.  70. 

Leptcena  — Fisch.,  1837,  Urgct.  du  gouv.  de  Moscou,  p.  143. 

— depressa,  J-  Sow.,  1839,  Sil.  sysl.,  Murch.,  p.  623  et  636,  pl.  12,  fig.  2. 

— lenuistriata,  id.,  ibid.,  p.  636,  pl.  22,  fig.  2,  a (non  Orthis  id.,  J.  Sow.). 

— rugosa,  id.,  1840,  Trans.  Soc.  geol.  Lond.,  T sdrie,  vol.  v,  pl.  56,  fig.  4. 

Orthis  — Eichw.,  1840,  Sil.  sgst.  in  Eslhl.,  p.  162. 

(1)  La  coquille  que  M.  Fischer  figure  sous  ce  nom,  pl.  49,  fig.  6,  parait  ne  pas  avoir  darea,  et  il  est  tres 
probable  qu’elle  n’appartient  ni  a la  mfime  espece  ni  au  undue  genre.  Nous  croyons  que  e’est  un  veritable 
Productus. 
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Leplama  rugosa,  Phili.,  1841,  Valceoz.  foss.  of  Cornw.,  p.  57,  pi.  24,  fig.  95. 

— depressa,  de  Kon.,  1842,  Descr.  desfoss.  de  Belg.,  p.  215,  pi.  12,  fig.  3,  4,  5, 6;  pi.  13,  fig.  6. 
Slrophomena  — J.  Hall,  1843,  Geol.  of  New-York,  4'  part.,  p.  77,  fig.  5;  p.  104,  fig.  2. 

Orthis  rugosa,  C.  F.  Homer,  1844,  Rhein.  Uebergangsg , p.  85  et  90. 

Bien  que  cede  coquille  ait  ete  connue  de  presque  lous  les  auteurs,  sa  structure  interne  n’a 
jamais  ete  completement  ni  exactement  representee;  aussi  avons-nous  cru  devoir  figurer  a 
cote  d’un  echantillon,  provenant  de  Russie,  deux  valves  isolees  prises  dans  noire  collection  et 
dont  Pinterieur  est  bien  conserve.  La  cavite  viscerale  de  la  valve  dorsale,  ovale  ou  sub- 
cordiforme,  est  partagee  par  une  arete  tranchante  (fig.  7,  c,  a)  et  bordee  par  une  lame 
mince,  circulaire,  inclinee  et  faisant  une  saillie  de  2 ou  3 millimetres  environ  dans  Pinterieur 
de  la  valve  (fig.  7,  c,  p).  Cette  lame  aboutit  au  bord  cardinal  et  y forme  deux  petites  denis 
placees  de  chaque  cole  de  la  fente  triangulaire.  Dans  la  valve  ventrale,  on  distingue  trois  cavite* 
limitees  par  des  rebords  moins  elevcs : la  premiere,  mediane  et  sub-quadrangulaire  (fi°'.  7,  d,  a) 
est  placee  immediatement  au  dessous  du  natis  et  se  termine  au  bord  cardinal.  Les  deux  cotes 
qui  la  limitent  inferieurement,  se  reunissent  en  une  seule,  qui  se  prolonge  jusqu’au  milieu  de  la 
valve,  et  qui  divise  en  deux  parties  egales  une  autre  cavite  ou  impression  beaucoup  plus  grande. 
A l’endroit  oil  la  valve  se  replie  sur  elle-meme,  s’eleve  a Pinterieur  un  large  bourrelet  ou 
rebord,  qui  separe  le  disqueaplati  du  prolongement  anterieur  (fig.  7,  d,  p).  La  surface  interne 
est  couverte  de  granulations,  dues  probablement,  comme  dans  lous  les  Leplama,  a la  nature 
du  manteau  qui  etait  appele  a remplir  les  fonctions  des  branchies.  M.  de  Koninck  croit  a 
tort  qu’elles  n’ existent  que  sur  un  espace  liraite.  Ces  tubercules  mieroscopiques  sont  creux  et 
correspondent  a des  points  enfonces  que  l’on  voit,  non  pas  sur  la  coquille  exterieure,  ainsi  que 
Pindique  M.  Deshayes,  mais  dans  l’epaisseur  du  test,  lorsqu’onen  enleve  une  partie. 

Les  caracteres  exterieurs  de  cetle  espece  ont  ete  deja  tant  de  fois  decrits,  que  nous  ne 
ferons  que  les  rappeler  brievement.  C’est  une  coquille  quadrangulaire,  amincie  vers  la  char- 
niere,  et  epaissie  vers  le  bord  anterieur.  Les  valves  sont  plus  ou  moins  geniculees  et  prolon- 
gees  en  avant.  L’area  de  la  valve  ventrale  est  remarquable  par  sa  hauteur  et  surtout 
par  son  deltidium  bombe,  en  forme  de  demi-c6ne.  Ce  deltidium  n’est  que  la  saillie  a Pexte- 
rieur  des  deux  dents  cardinales,  qui  sont  unies  ici  a peu  pres  de  la  meme  maniere  que 
se  reunissent  les  trois  dents  des  L.  sericea  et  transversalis.  Leur  soudure  n’est  pas  toujours 
complete,  et  il  resle  quelquefois  entre  elles  une  fente  longitudinale,  par  ou  l’on  pourrait 
supposer  que  passait  un  muscle  d’attache,  si  Pon  ne  voyait,  dans  certains  echantillons,  ses 
bords  se  souder  entieremeul.  Le  deltidium  de  la  valve  dorsale  est  petit,  et  s’unit  par  sa  base 
au  precedent. 

La  surface  des  valves  est  couverte  de  huit  a douze  plis  transverses,  concentriques,  ru^ueux 
irreguliers,  plus  ou  moins  epais,  selon  les  individus.  Ces  plis  ne  depassent  pas  le  disque  aplat  i 
ou  la  partie  viscerale  de  la  coquille,  et  ne  se  voient  jamais  sur  son  prolongement  productiforme  • 
disposition  analogue  a celle  des  Productus  a rides  concentriques,  tels  que  les  P.  plicatilis  et 
semireticulatus.  La  coquille  est,  en  outre,  longitudinalement  et  finement  striee.  Ces  stries  sont 
serrees,  egales,  lisses,  dichotomes,  et  traversent  les  anneaux  d’accroissement  sans  s’inter- 


236 


TERRAIN  PAEE0Z01QUE. 

rompre.  Elies  sont  assez  variables  en  nonibre,  bien  que  toujours  visibles  a 1 ceil  nu;  a 10  mil- 
limetres du  crochet  on  en  compte  environ  vingt-quatre  dans  une  largeur  de  1 0 millimetres, 
et  soixante  sur  toute  la  surface.  Dans  les  echantillons  de  l’Eifel  il  y en  a quelquefois  soixante, 
et  dans  ceux  de  Suede  soixante-dix. 

Dimensions.  Longueur,  26 millimetres. —Par  rapport  ala  longueur  : largeur,  1,50  a 1,00. 
Rapports  ct  differences.  Nous  avons  reuni  au  Ij.  depressa  le  L rugosa  de  Dalman,  qui  n olht 
eertainement  aucune  difference  constante.  11  en  est  de  meme  du  L.  tenuistriata  Sow.  et  de 
YAnomites  rhomboidalis,  Wahl.  Comrne  f espece  dont  nous  nous  occupons  est  excessivement 
repandue  a la  surface  du  globe,  et  parcourt  dans  le  sens  vertical  une  grande  serie  de  couches, 
c’est  en  rapprochant  les  individus  de  pays  dillerents  que  Von  parvient  a counaitre  ses  veri- 
tables  limites  specifiques.  Si,  par  exemple,  on  ne  sortait  pas  de  file  de  Gothland,  le  L.  de- 
pressa et  YAnomites  rhomboidalis  pourraient  etre  pris  pour  deux  especes  different^,  le 
dernier  ayant  les  plis  d’accroissement  plus  eleves  et  plus  reguliers  que  fautre;  mais  1 Eitel 
et  l’Angleterre  nous  fournissent  les  formes  intermediaires.  De  meme,  si  en  Angleterre  le 

L.  tenuistriata  a les  stries  plus  lines  que  le  L.  depressa , nous  trouvons  des  intermediaires  dans 
le  L.  depressa  de  Gothland.  Le  L.  analoga  Phill.  est  une  coquille  plus  grande  et  plus  deprimee, 
qui  se  distingue  surtout  par  la  forme  legerement  convexe  de  la  partie  reticulee  de  la  valve 
ventrale  et  par  le  grand  nombre  de  ses  plis  concentriques.  Ce  nombre  nous  parait  etre 
independanl  de  1 age  ou  de  facer oissement  de  ces  coquilles,  puisqu’elles  se  recourbent  a une 
epoque  determinee,  et  qu’en  vieillissant  elles  n’ajoulent  pas  un  pli  de  plus  a ceux  qu’elles 
avaieut  a l’etat  adulte.  Enfxn,  nous  rapprocherons  encore,  pour  la  forme  generale,  le  Products 
plicatilis  Sow.  du  L.  depressa  auquel  il  rcssemble  tellement,  qu’on  pourrait,  au  premier 
abord  le  confondre  avec  Ini,  si  l’on  ne  faisail  attention  a V absence  totale  d’area  dans  la  premiere 
de  ces  deux  especes.  Nous  n’admettous  pas  comme  fondes  les  rapprochements  fails  par 

M.  EichwaUl  entre  le  L.  depressa  et  les  L.  imbrex  et  euglypha,  si  bien  caracterises  par  leurs 
stries  d’inegale  dimension.  C’est  a tort  aussi  que  M.  de  Koninck  distingue  le  L.  cuglyplia 
decrit  par  J.  Sow.  de  celui  de  Dalman,  pour  le  reunir  au  L.  depressa.  En  general, 
M.  de  Koninck  nous  parait  avoir  un  peu  trop  etendu  la  synonymie  de  cetle  espece,  en  y 
comprenant  le  L.  quadr  angular  is  Stein.,  les  L nodulosa  et  analoga  Phill.,  et  le  L.  distorta 
Sow.,  que  nous  considerons,  quant  a present,  comme  des  especes  distinctes. 

Gis.  el  lor.  Le  L.  depressa  ne  se  trouve  en  Russie  que  dans  les  depots  siluriens  superieurs , 
aux  environs  de  Reval;  dans  file  d’Odinsholm  (Eichwald) ; a Paggart,  en  Esthonie,  oil  nous 
f avons  trouve  nous-memes,  et  a Pokro'i  d’ou  il  a ele  rapporte  par  M.  Dubois;  il  est  inconnu 
dans  les  couches  plus  anciennes  de  Saint-Petersbourg,  ainsi  que  dans  les  depots  devoniens  de 
cet  immense  empire. 

Dans  le  reste  de  f Europe,  cette  espece  est  commune  aux  systemes  silurien  et  devomen, 
et  elle  est  representee  dans  le  svsteme  carbonifere  par  les  L.  analoga  et  distorta.  Elle  est  cilee 
en  Belgique,  dans  les  schistes  siluriens  d’Houffalise,  ainsi  que  dans  les  schistes  et  les  calcaires 
devoniens  de  Yerviers,  de  Chimay  el  de  Couvin,  puis  dans  ceux  de  1 Eifel ; en  Angleterre,  dans 
les  couches  siluriennes  de  Wenlock,  de  Dudley,  et  dans  les  couches  devoniennes  de  Newton 
Bushel,  de  Plymouth,  etc.  (Phill.  et  Sow.);  en  Suede,  dans  file  de  Gothland.  C’est  aussi  une  des 
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especes  les  plus  repandues  en  Amerique.  On  la  cite  au  mont  Catskill ; a Trenton  et  dans 
les  etats  de  l’Ohio  et  du  Tennessee.  Elle  est  abondante  encore,  selon  M.  J.  Hall,  dans  les 
couches  de  Clinton  et  de  Niagara. 

Explication  des  figures.  Pl.  XV,  fig.  7,  a.  Individu  adulte  provenant  des  environs  de  Reval. 

Fig.  7,  b.  Autre  individu  vu  du  cote  du  crochet. 

Fig.  7,  c.  Valve  dorsale  provenant  de  Belgique.  « Arete  saillante.  3 Lame  circulaire 
circonscrivant  la  cavite  viscerale. 

Fig.  7,  d.  Valve  ventrale  provenant  d’Angleterre.  a Premiere  cavite  sous  le  natis. 
(3  Rebord  interieur  correspondant  a l’endroit  ou  la  valve  se  replie. 


15.  LEPT7ENA  ? 

PL.  XV,  FIG.  9. 

Cette  coquille,  que  nous  rapportons  au  genre  Leptama,  provient  de  l’Eifel,  et  nous  n’aurions 
pas  du  en  parler  dans  cet  ouvrage,  si  par  sa  structure  interne  elle  n’ajoutait  quelque  chose 
a la  connaissance  du  genre  qui  nous  occupe.  C’est  en  eff'et  la  seule  espece  de  Leplcena  qui 
soitmunie  de  c6nes  spiraux.  Jusqu’a  present  les  Spirifer  et  les  Terebratules  etaientles  seuls 
genres  ou  Ton  eat  decouvert  ces  appendices  remarquables,  et  les  Leptcena  paraissaient  en  etre 
prives  de  meme  que  les  Orthis,  les  Chonetes  et  les  Product  us,  soit  que  leurs  bras  cilies  n’aient 
jamais  ete  contournes  en  spirales,  soit  que  ces  organes  aient  ete,  comme  dans  les  Terebra- 
tules vivantes,  de  simples  muscles  soumis  apres  la  mort  a la  meme  decomposition  que  les 
autres  parties  de  l’animal.  Malheureusement  la  coquille  dont  il  est  ici  question  est  en  assez 
rnauvais  etal;  nous  en  avons  plusieurs  echantillons;  tous  ont  les  memes  spirales  interieures, 
mais  aucun  ne  nous  a montre  la  nature  des  ornements  de  la  surface.  Bien  que  nous  n’ayons 
qu’une  valve  dorsale,  on  peut  affirmer  que  cette  coquille  appartient  au  genre  Leptama.  En 
effet,  elle  presente  ce  repli  de  la  partie  anterieure  qui  donne  a cerlaines  especes  de  ce  genre 
une  forme  remarquable,  dile  geniculee.  Elle  n’a  pas  la  moindre  trace  du  sinus  des  Spirifer,  et 
son  area  est  entierement  differente  de  celle  des  Terebratules.  Les  bras  spiraux  sont  enroules 
cinq  ou  six  fois  sur  eux-mernes  et  places  dans  la  valve  dorsale,  de  maniere  a s’elever  perpen- 
diculairement  contre  la  valve  ventrale.  C’est  exactement  l’inverse  de  la  position  qu’ils  affectent 
dans  le  S.  bisulcatus , tel  qu’il  est  represente  par  M.  J.  Sowerby  ( Geol . tram.  vol.  v, 
pl.  93,  fig.  21).  N’ayant  jamais  pu  decouvrir  la  seconde  valve  de  cette  espece  ni  les  caracteres 
de  sa  surface  exterieure,  nous  croyons  prudent  de  ne  pas  lui  donner  de  nom,  bien  que  nous 
la  croyions  specifiquement  differente  de  tout  ce  que  nous  connaissons. 

Gis.  et  loc.  Systeme  devonien  de  l’Eifel. 
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CHONETES.  — {Fischer). 


orthis,  Ualman,  Hisinger,  Goldfuss,  Romer  (Phillips,  partlm). 

lepta:na,  von  Buch,  Kloden,  J.  Sowerby. 

productus,  id. 

spirifera,  Phillips,  parlim. 

STROPHOMENA,  J.  Hall. 


Goquille  inequivalve,  equilaterale,  transverse.  Valve  clorsale  convexe,  deprimee  vers  le 
bord  cardinal,  rarement  geniculee.  Valve  ventrale  plus  ou  moins  concave,  completement 
embrassee  par  la  valve  dorsale,  dont  elle  suit  la  courbure.  Area  lisse,  tres  surbaissee,  a 
bords  sub-paralleles,  et  formee  ordinairement  aux  depens  de  l’une  et  de  l’autre  valve.  Bord 
superieur  de  l’area  de  la  valve  dorsale  garni  de  lubes  minces,  plus  ou  moins  longs,  etendus 
dans  le  plan  des  oreillettes  de  la  coquille.  Ouverture  deltoide,  assez  large  comparativeinent 
a sa  hauteur,  presque  entierement  fermee  par  un  double  deltidium,  ou  par  une  dent  trifide 
<jui  traverse  l’area  de  la  valve  ventrale,  et  penetre  en  partie  dans  l’ouverture  triangulaire 
de  I’ autre  valve.  Surface  fmement  striee,  rarement  plissee.  Stries  egales,  serrees,  dichoto- 
mes,  lisses  et  depourvues  de  tubes,  sans  rides  ni  anneaux  d’accroissement.  Surface  interieure 
des  valves  herissee  de  petites  granulations. 

On  rencontre  dans  presque  toute  l’epaisseur  des  couches  du  terrain  paleozo'ique  une  seric 
de  coquilles  faciles  a caracteriser,  el  qui  forment  un  petit  groupe  naturel  ayant  pour  type 
le  Productus  sarcinulatus  ou  Leptana  lata  de  M.  de  Buch.  Les  especes  que  nous  y reunissons 
out  ete  rangees  parmi  les  Orthis  par  Dalman  et  par  MM.  Phillips,  Goldfuss  et  Romer  (O.  stria- 
tella,  O.  Hardrensis,  0.  sordida,  O.  minuta ).  M.  deBuch'et  M.  J.  Sowerby  lesont  considerees 
comme  appartenanl  aux  Leptana  ou  Productus , denominations  qui  pour  eux  sont  synonvmes. 
M.  Phillips  en  a decrit  une  autre  espece  sous  le  nom  de  Spirifera  papitionacea;  et  enfin, 
M.  J.  Hall,  en  Amerique,  les  a confondues  avec  les  Strophoinena.  Cette  divergence  d’opinions 
entre  les  auteurs  les  plus  celebres  sur  le  genre  ou  l’on  doit  placer  ces  especes,  suftirait  seule 
pour  indiquer  l’utilite  d’introduire  une  coupe  nouvelle,  si  la  connaissance  de  leurs  veritables 
caracteres  n’en  demontrait  la  necessite.  Nous  nous  sommes  entendus  a cet  egard  avei; 
notre  savant  ami  M.  de  Koninck  (1),  pour  les  designer  sous  le  nom  de  Chonetcs,  nom  que 
M.  Fischer  a propose,  en  1837,  pour  une  des  especes  les  plus  repandues,  et  qui,  faute  d’une 
bonne  definition,  est  demeure  jusqu’a  present  dans  un  complet  oubli. 

Les  Chonetes  sont  des  coquilles  a valve  ventrale  concave,  ordinairement  petites,  aplaties 
comme  les  Leptcena,  quelquefois  plus  bombees  et  assez  semblables  aux  Productus,  mais  tou- 

(1)  Desc.  desfoss.  de  lielg.,  18h2,  p.  207 
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jours  distinctes  des  premiers  par  les  tubes  donl;  leur  charniere  est  garnie,  et  des  seconds 
par  le  point  d’attache  de  ces  memes  organes,  par  l’absence  de  tubes  semblables  sur  la  sur- 
face des  valves,  et  enfin,  par  leur  double  area.  Places  entre  ces  deux  genres,  les  Chonetes 
semblent  toucher  de  plus  pres  au  dernier  qu’au  premier ; car  si  la  forme  generale  de  la 
coquille  rappelle  celle  des  Leptana,  la  presence  des  tubes  a la  charniere  eleve  entre  eux 
une  limite  nette  et  tranchee,  tandis  que  du  cote  des  Productus  il  s’etablit  un  passage  presque 
insensible  par  le  Chonetes  comoides  ( Product  us  id.  Sow.),  et  les  Productus  caperatus  et  pro- 
duct oidcs  (1).  La  premiere  de  ces  cspcces,  pourvue  d’une  veritable  area  et  d’une  ouverture 
deltoide  sous  le  crochet,  appartient  aux  Chonetes,  en  ce  qu’elle  n’offre  de  tubes  qua  la  char- 
niere et  point  a la  surface  des  valves;  mais  il  faut  avouer  que  sa  forme  generale,  fortement 
gibbeuse,  et  ses  valves  recourbees  sur  elles-memes,  rappellent  tout-a-fait  le  port  des  veri- 
tables  Productus.  D’un  autre  cote,  les  P.  caperatus  et  productoid.es  ont  tant  de  rapports 
avec  les  Chonetes,  qu’on  serait  dispose  a les  y faire  entrer,  s’ils  n’elaient  herisses  de  tubes 
a la  surface  des  valves  (2).  Or,  c’est  a ce  caractere  que  nous  nous  sommes  attaches  pour 
poser  la  limite  entre  les  deux  genres ; tout  superficiel  qu’il  est,  il  n’en  a pas  moins  de  valeur 
a nos  veux,  a cause  de  son  application  generale  a tout  le  genre  Productus.  Il  n’en  eutpas  etc 
de  meme  si  nous  eussions  voulu  choisir  pour  limite  la  presence  ou  l’absence  d’une  area ; car, 
bien  qu  en  general  les  Productus  aient  ordinaireinent  une  charniere  lineaire  et  dcpourvue 
d’area,  cepeudant  cette  regie  n’est  pas  sans  exception,  et  force  nous  eut  ete  d’admettre  dans 
le  geure  Chonetes  les  P.  subaculeatus  et  horrescens,  vers  lesquels  conduisent  insensiblement 
les  P.  caperatus  et  product oides. 

Nous  aurions  pu  choisir  encore  pour  limite  entre  les  Chonetes  et  les  Productus,  un  caractere 
important,  et  qui  sert  d’une  maniere  efficace  a distinguer  les  deux  genres  : nous  voulons 
Parler  du  point  d’allache  des  tubes  cardinaux.  En  ellet,  ceux-ci  dans  les  Productus  ne  sont 
presque  jamais  implantes  sur  l’arete  du  bord  cardinal;  meme  quand  ils  sen  rapprochent  le 
plus,  il  est  facile  de  voir  qu’ils  sont  encore  sur  cette  partie  exterieure  de  la  valve  qui  est 
ornee  de  stries,  et  qu’ils  ont,  en  ellet,  avec  celles-ci  la  plus  intime  relation.  Ils  n’offrent 
aucune  difference  avec  les  tubes  qui  naissent  sur  la  surface  des  valves,  et  leur  plus  grand 
nombre  sur  les  oreilleltes  derive  probablement  de  ce  que  les  stries  d’aecroissement  y sont 
aussi  plus  rapprochees.  Chez  les  Chonetes,  au  contraire,  les  tubes  sont  completement  inde- 
pendans  des  stries,  puisqu’ils  n’existent  pas  sur  la  partie  slriee  de  la  coquille,  et  ne  for  men; 
jamais  qu’une  seule  serie  sur  le  bord  cardinal.  Leur  position  est  egaleinent  dilferente,  car 
ils  sont  implantes  sur  I’arete  meme  de  1’area  et  s’etendent  dans  le  plan  des  oreillettes.  Dans 
les  deux  especes  que  nous  avous  deja  citees,  P.  caperatus  et  productoides,  on  voit  souvent 
des  tubes  places  sur  le  bord  de  1 area,  et  si  l’on  preferait  ce  caractere  pour  separer  les 
deux  genres,  plutot  que  celui  lire  de  la  non  existence  de  lubes  ou  d’epines  a la  surface  des 
valves,  ces  deux  especes  devraient  appartenir  aux  Chonetes.  Ce  sont  la,  au  reste,  de  ces 

(1)  O. productoides,  Murch.,  Bull,  de  la  Soc.  gtol.  de  France,  vol.  xi,  p.  251,  pi.  2,  fig.  7. 

(2)  Les  tubes  dont  nous  voulons  parler  ici,  si  communs  dans  les  Productus,  sont  trfes  diiftrents  de  ceux  que 
1’on  voit  quelquefois  sur  la  Terebratula  aspera,  et  qui  ne  sont  que  des  expansions  lamelliformes  du  test 
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especes  indecises  par  lesquelles  chez  les  Brachiopodes  a charniere  articulee,  la  plupart  des 

o-enres  se  lient  ensemble  pres  de  leurs  limites. 

La  surface  interieure  des  valves  est  chez  les  Chonetes,  coinme  chez  les  Leptcena,  herissee  de 
petites  asperites  arrondies.  La  surface  exterieure,  quand  die  est  depouillee  de  la  pelhcule  la 
plus  superfieielle  du  test,  est,  au  contraire,  criblee  d’un  nombre  considerable  de  petits  Irons 
que  I’on  apercoit  facileraenta  la  simple  vue,  et  qui  sont  ranges  dans  les  sdlons  qui  separent 
les  stries  longitudinales.  Les  Chonetes  n’etaient  sans  doute  pas  munis  de  bras  spiraux  sus- 
ceptibles  de  passer  a I’etat  fossile,  car  on  n’en  a jamais  decouvert  de  traces,  et  leurs  valves 
sont,  d’ailleurs,  si  rapprochees,  qu’il  y aurait  eu  peu  de  place  pour  de  pareils  organes.  Le 
moule  interieur  de  la  valve  ventrale  laisse  apercevoir  la  trace  d’une  Ires  courtc  arete  mediane, 
et  de  deux  petites  lames  divergentes,  tres  peu  prononcees.  M.  de  Koninck  remarque  aver 
raison  que  les  enfoncements  en  forme  d’entonnoir  que  M.  Fischer  a observes  sur  le  bord 
cardinal  de  la  valve  ventrale  de  chaque  cote  du  crochet,  et  sur  F existence  desquels  il  s est 
principalement  appuye  pour  ereer  son  genre,  sont  loin  d’etre  aussi  prononces  que  1 indique  la 
tigure  qu’il  a donnee.  Ces  depressions  sont  dues  aux  deux  petites  dents  de  la  valve  dorsale. 
Quant  au  mode  d’  adherence  de  ces  coquilles,  nous  so  mines  portes  a croire,  avec  M.  de  Koninck, 
que  si  dans  le  jeune  age  elles  ont  ete,  comme  certaines  Thecidees,  attachees  par  des  fibres 
tres  minces,  passant  a travers  leur  ouverture  deltoide,  a une  epoque  plus  avancee  de  leur 
existence,  elles  sont  devenues  libres  et  ont  pu  continuer  de  vivre  en  cet  etat,  apres  avoir 
ferme  completement  leur  ouverture  ainsi  que  plusieurs  especes  de  Leptama  ou  d’Orthu. 

Le  genre  Chonetes,  moins  riche  en  especes  que  les  genres  precedents,  caractense  comme 
eux  particulierement  les  trois  systemes  inferieurs  du  terrain  paleozoique.  Une  seule  de  ces 
especes,  la  plus  eonnue  et  la  plus  repandue  en  Europe,  se  trouve  a la  fois  dans  chacun  d eux  : 
c’est  le  Chonetes  sarcinulata,  si  connu  sous  le  nom  de  L.  lata.  On  compte  en  tout  neuf  especes 
dont  sept  sont  finement  strides.  Cinq  d’entre  elles  sont  de  petite  taille,  et  ont  pour  type  le 
C.  sarcinulata  dont  elles  s’eloignent  pen ; deux  sont,  au  contraire,  fort  grandes  et  se  rapprochent 
plus  ou  moins  des  Products;  l’unc  d’elles,  le  C.  papiltonacea,  est  assez  caracteristique  des 
assises  inferieures  du  calcaire  de  montagne,  soit  en  Angleterre,  soit  a Sable  (France),  ou  a 
Trogenau  (Baviere).  Les  C.  Buchiana  et  minata  sont  de  petites  especes  plissees  plutbt  que 
strides ; leurs  plis  sont  peu  nombreux  et  peu  dichotomes  : la  premiere  appartient  au  systeme 
carbonifere,  etla  seconde  au  systeme  devonien.  Le  genre  Chonetes  vient  d’etre  decouvert  dans 
l’Amerique  du  Nord,  et  les  deux  especes  qu’a  figurees  M.  J.  Hall  sous  le  nom  de  Strophomena 
cornuta  et  setigera,  presentent  les  memes  caracteres  generiques  qu’en  Europe. 
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GLASSIFICATION  DES  CIIONETES. 

Nota.  — Les  espkces  prictdtes  d’un  astirisque  * sont  les  seules  qui  se  trouvent  en  Russie. 


1*  1.  sarcinutata  (Tereb.,  Schtot.) 

1 2.  Dalmaniuna,  de  Kon.  (l). 

IDe  8 4 25.millimttres  de  largeur.  . 

3.  Laguessiana,  de  Kon.  (2). 

Striata: 

1*  4.  nana,  Nob. 

5.  armata,  Bouchard  (3). 

De  50  5 100  millimetres  de  largeur. 

6.  papilionacea  (Spir.,  Phill.). 

V 

7.  comoides  (Prod.,  Sow.) 

PlicoscB 



8.  Buchiana,  de  Kon.  (4). 

9.  minula  ( Orlhis , Goldf.)  (5). 

ANALYSE  DES  CARACTERES  DES  CHONETES. 


a Striata.  — A 5 millimetres  de  la  charnifere,  il  y a environ  quinze  stries  dans  un  espace  de  5 millimetres, 
a*  La  largeur  ne  depasse  pas  25  5 30  millimetres.  II  n’y  a gufcre  plus  de  cent  dix  stries  en  tout, 
a*  La  largeur  des  individus  adultes  ddpasse  toujours  10  millimetres;  il  n’y  a jamais  moins  de  soixante  stries 
au  bord  des  valves. 

a5  II  y a environ  quatre-vingts  stries  au  bord  des  valves,  et  seize  h dix-huit  dans  un  espace  de  5 milli- 
metres ; l’area  ventrale  cst  tres  apparente c.  sarcinulala 

b3  11  y a cent  i cent  dix  stries  au  bord  des  valves,  et  vingt-dcux  a vingt-quatre  dans  un  espace  de 

5 millimetres;  l’area  ventrale  est  nulle  ou  rudimentaire C.  Dalmaniana. 

b!  La  largeur  n’atteint  pas  10  millimetres.  Il  y a moins  de  cinquante  stries  au  bord  des  valves. 
a3  La  longueur  est  t'gale  5 environ  0,70  de  la  largeur.  Le  nombre  des  stries  cst  en  moyenne  de  quarante. 
Elies  sont  traversdes  par  des  siries  microscopiques.  L’area  ventrale  est  oblique  par  rapport  a l’axe 

longitudinal  de  la  coquille c.  nana. 

b3  La  longueur  est  dgale  a environ  0,85  de  la  largeur.  Le  nombre  rnoyen  des  stries  est  de  trente-deux. 
L’area  ventrale,  fortement  renversdc  cn  avant,  est  presque  parallfele  it  l’axe  longitudinal  de  la  coquille  i 

et  se  trouve  a peu  pres  dans  le  memo  plan  que  l’area  dorsale c.  armula. 

b'  La  largeur  alleint  jnsqu’ii  80  et  100  millimetres.  Les  stries  dtant  aussi  fines  que  dans  les  espdees  prded- 
dentes,  il  y en  a 5 cause  de  la  grande  largeur,  jusqu’4  deux  cent  cinquante  et  plus. 

a*  Coquille  plate C.  papilionacea. 

b2  Coquille  gibbeuse c.  comoides. 

b Plicosm — - A 5 millimetres  de  la  charnifere,  il  n’y  a que  neuf  stries  dans  un  espace  de  5 millimetres, 
a*  La  coquille  est  presque  deux  fois  plus  large  que  longue,  et  sa  plus  grande  largeur  est  au  bord  cardinal 

Longueur,  11  millimfetres;  largeur,  20 c.  Buchiana. 

b‘  La  coquille  est  5 peu  pres  aussi  longue  que  large;  elle  se  retrdcit  vers  le  bord  cardinal,  et  sa  plus  grande 
largeur  est  au  milieu  de  sa  longueur.  Longueur,  12  millimetres,  largeur,  13 C.  minula. 


(!)  Espece  nouvellcment  decourorlc  par  M.  de  Koninck  dans  les  ealcaires  carboniferes  de  Bclgiaue  [Descr  ripe  rn™ 
Belg.t  1842,  p.  210,  pi.  13,  fig.  3,  el  pi.  13  bis,  fig.  3.  4 v 66  ,oss ' ae 

(2)  Kspdce  des  schisles  houillers,  mfime  ouvrage,  p.  211,  pi.  12  bis,  fig.  4-  Nous  ne  donnons  pas  les  caracl^res  de  cetle  csd^cc 
iree  que  nous  n’avons  pas  encore  eu  occasion  de  la  roir.  Il  paratt  quelle  se  distingue  du  C.  sarcinulala  par  la  finesse  de 


parce 

ses  stries.  qui  ne  sont  visibles  qu’A  la  loupe. 

(3)  Espece  encore  inedilc.  A ces  cir.q  espeecs  il  faudrait  ajouter  les  Strophomena  cornutae t setiaera  J Hall  ir.pninn  nr 
flew-York),  qui  ont  beaucoup  d'anulogie  avec  les  Choneies  sarcinulala  et  nana.  ' \ 9-  l 

(4J  Nouvelle  espece  decriie  par  M.  de  Koninck  dans  sa  Description  des  fossilcs  de  Belgiquey  p.208,  pi.  is  fig.  i. 

• 3)  Cette  espece  a 6te  decriie  par  Fun  de  nous  dans  les  Transactions  de  la  Soc.  geol.  de  Lonares , vol.  yi,  s6rie,  pi.  56,  fig.  S. 

’ 31 
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1.  CHONETES  SARCINULATA. 

PL.  xv,  fig.  10,  a,  b,  c,  d,  e,  f,  g,  h. 


Terebratuliles  sarcinulalus,  Schlot , 1820,  Pelrefact.,  vol.  i,  p.  256,  pi.  29,  fig.  3. 

Orthis  striatclla,  Dalm.,  1827,  Vet.  Acad,  handle  p.lll,  pi.  1,  fig.  5. 

Leptcena  lata,  von  Bach,  1831,  Abliandl.  der  Kon.  Altad.,  p.  53,  pi.  3,  fig.  1 et  2. 

— peclinata,GoW.,  1832,  Traduct.  allem.  du  Man.  de  taBeche , p.  523. 

— lata,  Klfiden,  1834,  Verst,  der  Mark.  Brand.,  p.  181. 

Orthis  strialella,  Hising.,  1837,  Lcth.  suec.,  p.  70,  pi.  20,  fig.  7. 

Chonetes,  Fischer,  1837,  Oryctogr.  da  gouv.  de  Moscou,  p.  134,  pi.  26,  fig.  8 et  9. 

Leptcena  lata,  J.  Sow.,  1839,  Sil.  sysl.,  vol.  II,  p.  603  et  610,  pi.  3,  fig.  10,  b,  et  12,  c;  pi.  5,  fig.  13. 

Orthis  slriatella,  Eicliw.,  1840,  Sil.syst.  in  Eslhl.,  p.  156. 

Leptcena  sordida?  J.  Sow.,  Geol.  trans.,  2*  sdrie,  vol.  v,  pi.  53,  fig.  16, 

Orthis  — ? Phill.,  1841,  Palceuz.  foss.,  p.  62,  pi.  25,  fig.  104. 

— Hardrensis,  id.,  ibid.,  p.  138,  pi.  58,  fig.  104;  pi-  60,  fig.  104  *. 

Produdus  sarcinulalus,  von  Buch,  1842,  Uebcr  Prod.  Oder  Lcpl.,  p.  25. 

_ id.,  1842,  Karst.  Arch.,  p.  532. 

Chonetes  sarcinulata,  de  Kon.,  1843,  Description  desfoss.  de  Belg.,  p.  209,  pi.  13,  fig.  2. 

Coquille  petite,  transverse,  a peu  pres  demi-circulaire,  peu  gibbeuse,  et  ayant  sa  plus  grande 
largeur  au  bord  cardinal.  Valve  dorsale  sans  prolongement  anterieur  productiforme,  convexe 
ou  legerement  aplatie  sur  la  ligne  mediane.  Area  tres  elroite,  surbaissee,  et  pourvue  de  chaquc 
cote  du  crochet  de  cinq  a six  tubes  qui  s’inserent  sur  ses  bords  superieurs  et  tranchants.  Ces 
tubes,  regulierement  espaces  et  inclines  de  dedans  en  dehors,  sont  courts,  pointus  a leur  extre- 
mity, et  vont  en  grossissant  depuisle  crochet  jusqu’aux  angles  lateraux  de  la  coquille.  La  fente 
mediane  de  l’area  est  cicatrisee  au  sommet,  et  ouverte  pres  de  la  cliarniere  pour  recevoir  la 
dent  ou  le  dellidium  de  la  valve  opposee.  La  valve  ventrale  est  concave  et  ne  laisse  eutre  elle 
et  la  valve  dorsale  qu’un  etroit  espace  pour  le  logement  de  I’aniinal.  La  surface  est  couverle 
de  stries  longitudinales  rayonnantes,  dichotomes,  droites,  equidistantes  et  non  epineuses. 
Dans  les  coquilles  adultes  on  compte  soLxante-dix  ou  quatre-vingls  stries  qui,  presdu  crochet, 
sont  reduites  de  plus  de  moil  ie,  mais  dout  la  largeur  est  toujours  la  meine. 

A l’interieur,  la  surlitce  des  valves  est  garnie  de  petites  granulations,  plus  serrees  vers  les 
bords  que  dans  le  milieu.  Les  stries  exterieures  ne  s’y  repetent  pas.  Quand  on  enleve  la 
couche  la  plus  superlicielle  du  test  exterieur  de  la  coquille,  on  decouvre  des  series  de  petits 
points  eufouces,  ranges  dans  les  sillonsqui  separent;  les  stries  (fig.  10,  c ).  Ces  points  n’onl  pas 
servi  a l’insertion  de  lubes  exterieurs,  puisqu’ils  no  se  voient  jamais  qu’en  dessous  de  la  pre- 
miere couche  du  test;  mais  ils  correspondent  aux  granulations  interieures,  secretees  sans doulc 
par  les  parois  du  manleau  dont  la  surface  etait  inegale  et  point il lee.  Bien  que  ces  ponctualions 
n’aient  pas  ete  observecs,  suivant  M.  de  Buch,  dans  le  C.  sarcinulata  du  systcme  silurien, 
nous  pensons,  avec  cet  illuslre  savant,  qu  on  n’y  saurait  puiser  un  motif  legitime  pour  en  laire 
une  espece  differente.  Une  valve  dorsale  d’un  echantillon  recueilli  sur  les  bords  de  la  Dvina 
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montre  les  impressions  viscerates,  legeres  et  peu  profondes  que  M.  Phillips  a figurees  dans 
I’O.  Hardrensis.  La  valve  venlrale,  d’apres  les  moules  que  nous  avons  recueillis  dans  1’Eifel, 
porte  une  arete  mediane  peu  saillante,  et  deux  autres  aretes  laterales  divergeant  du  crochet. 

Dimensions.  It  v a tant  de  variations  dans  les  rapports  de  longueur  de  cette  espece,  que 
nous  donnerons  ici  plusieurs  mesures,  en  y ajoutant  le  nombre  des  stries  de  la  surface.  La 
largeur  depassant  toujours  beaucoup  la  longueur,  nous  la  prendrons  pour  unite. 


SYSTEMES. 

ESPECES. 

LARGEUR. 

LONGUEUR. 

EPAISSEUR. 

NOMBRE 
DE  S T R I ] 

millira, 

— 

I Ch.  sarcinulata,  de  Ludlow 

20 

0,54  5 0,60 

w 

70 

Silurien.  . . . 

) Id. , de  Malmo-Kalven 

19 

0,67 

» 

)) 

\ld-,  des  plaines  de  Berlin 

11 

0,58  5 0,63 

)) 

70 

( 0.  strialella,  de  Gothland 

16 

0,60 

» 

70  k 80 

| 

' 0.  sordida,  du  Devonshire 

22 

0,60  k 0,72 

t> 

» 

Ddvonien.  . .■ 

0.  Hardrensis,  ibid 

18  1/2 

0,60  a 0,63 

)) 

» 

1 

' L.  pectinata,  de  l’Eifel 

18  a 23 

0,60 

)) 

60  a 65 

■ Ch.  sarcinulata,  de  Fairhead  (Irlande). 

20 

0,55 

» 

75  4 80 

1 Id-,  de  Wallington  (Northumberland). 

12 

0,63 

0,25 

80 

Carbonifere.  .< 

’Id.,  de  Tournay  (Belgique) 

20 

0,64 

0,20 

70  k 80 

I Id.,  des  bords  de  la  Dvina  (Itussie).  . 

ill 

0,62  k 0,67 

0,10  a 0,18 

75  k 80 

! 

, Id-,  du  Donetz 

11  1/2 

0,61 

» 

80 

Rapports  et  differences.  Goinme  toutes  les  especes  destinees  a vivre  dans  des  regions  diffe- 
rentes  et  lointaines,  et  a travers  des  epoques  successives  et  de  longue  duree,  le  C.  sarcinulata 
semble  avoir  ete  doue  d’une  grande  aptitude  a modifier  sa  forme  primitive.  Nous  avions  pense 
d’abord  que  la  forme  regardee  comme  caracteristique  des  depots  siluriens,  pourrait  ctre 
distiuguce  de  celles  que  l’on  rencontre  dans  les  couches  moins  anciennes;  mais,  apres  un  plus 
murexamen,  nous  nous  sommes  convaincus  qu’il  n’en  est  pas  ainsi,  et  que  le  C.  sarcinulata 
passe  a travers  les  trois  systemes  silurien,  devonien  et  carbonifere.  C’est  aussi,  d’ailleurs, 
l’opinion  de  M.  de  Buch.  Les  modifications  principales  de  cette  espece  portent  : 1»  sur  sa 
forme  plus  ou  moins  transverse  : le  tableau  qui  precede  montre  comment,  sous  ce  rapport, 
les  Orthis  sordida  et  Hardrensis  se  lient  par  des  nuances  insensibles  au  C.  sarcinulata ; les 
echantillons  que  nous  avons  trouves  a Fairbead,  en  Irlande,  sont  la  meilleure  preuve  que 
cette  espece  est  quclquefois  tout  aussi  transverse  dans  les  depots  carboniferes  que  dans  les 
depots  siluriens;  2°  sur  le  plus  ou  moins  d’epaisseur  de  la  valve  dorsale:  nous  avons  trouve 
a Kopalcheva,  sur  la  Dvina,  des  individus  reunis  dans  les  memos  couches,  el  qui  olFraient,  a 
cetegard,  la  plus  grande  diversite  (voir  les  figures  10,  c,  et  10,  f) ; 3°enfiu,  sur  le  creusement 
graduel  de  la  valve  dorsale  qui  Unit  par  avoir  une  legere  depression  mediane  (fig.  10,  /j 
L’O.  sordida , si  nous  en  croyons  les  figures  que  M.  Phillips  en  a donnees,  rentrepar  quelques 
unes  de  ses  formes  dans  le  C.  sarcinulata,  bien  qu’en  general  elle  soit  peut-etre  moins  trans- 
verse. Suivant  MM.  Phillips  et  Sowerby,  elle  aurait  ete  revetue  d’epines  capillaires  que  nous 
n’avons  observees  sur  aucune  espece  du  genre  Chonetcs,  et  dont  l’existence  nous  parait  douteuse. 
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Nous  sommes  fort  disposes  a admettre  la  reunion  que  M.  Quenstedt  a faile  du  Leptana 
capillata  Goldf.  a l’espece  qui  nous  occupe(.V.  Jahrb.  far.  Min.,  1838,  p.  141).  Quant  aux 
differences  qui  distinguent  le  C.  sarcinulata  des  aulrcs  especes,  nous  les  avons  exposees  dans 
notre  analyse  des  caracleres  des  Choneles , et  nous  croyons  pouvoir  nous  dispenser  d’y  revenir. 

Gis.  et  toe.  Cette  espece  est  une  des  coquilles  les  plus  abondantes  dans  les  couches  siluriennes 
superieures  du  Westmoreland,  du  pays  de  Galles  et  des  bords  du  Rhin ; elle  se  rencontre 
aussi  a Wamblingbo  et  a Hoburg,  dans  l’ile  de  Gothland ; a Klinka,  en  Scanie  ' tie  Buch);  a Mal- 
mokalven  et  a Steensfiord,  en  Norvege,  ainsi  que  dans  les  eailloux  ronles  des  plaines  de  Berlin. 
Elle  est  assez  rare  en  Russie  dans  les  couches  du  meme  age,  et  nest  citee  qua  Reval  par 
M.  Eichwald, eta  Pokroi  par  M.  de  Buch  [Jahrb.  fur.  Min.,  1832,  p.  109).  Pendant  Iaperiode 
devonienne,  elle  a vecu  dans  le  Devonshire  et  dans  l’Eifel,  ou  elle  est  connue  sous  les  noms 
d’Orthis  Hardrensis,  de  Leptcena  pectinata  el  de  Productus  sarcinulatus,  ainsi  qu’en  Russie,  ou 
elle  ne  se  rencontre  que  sur  les  bords  de  la  riviere  Jolva,  au  S.  O.  de  Bogoslofsk.  C’est  seule- 
ment  a l’epoque  carbonifere,  que  dans  cette  partie  de  l’Europe  elle  prend  un  grand  develop- 
pement.  En  effet,  elle  a ete  decouverte  par  M.  Blasius  sur  les  bords  de  la  riviere  Kovscba, 
entre  Bielo-Ozero  et  Vitegra,  et  par  nous  dans  les  localites  suivantes  : uKumuish,  sur  la  Tchus- 
savaya;  a sept  verstes,  a l’O.  de  Vitegra;  a Kopatcheva,  deux  stations  au  S.  de  Kolmogorre, 
sur  la  Dvina;  dans  les  calcaires  au  S.  de  Moscou ; dans  les  eailloux  roules  du  Volga,  pres  de 
Kineshma,  et  enfin  dans  plusieurs  localites  du  Donetz.  Les  individus  qui  viennent  des  schistes 
houillers  de  ce dernier  pays,  sont  assez  distinclement  lobes,  et  rappellent  beaucoup  une  espece 
tout-a-fait  analogue  des  depots  houillers  de  I’Ohio  (Amerique).  Elle  parait  n’avoir  surveeu  a 
l ('.poque  carbonifere  que  dans  une  seule  localite,  a Bielozeskaia,  quinze  verstes  au  N.  E.  de 
Bakhmout,  ou  l’on  rencontre  les  gypses  et  gres  rouges  qui  limitent  au  nord  la  formation 
carbonifere  du  Donetz.  Le  C.  sarcinulata  est  connu  en  Angleterre  dans  le  svsteme  carbonifere 
a Hardrow,  dans  le  Yorkshire;  a Wallington,  dans  le  Northumberland ; a Wellington,  pres  de 
Woolverhampton ; a Glascoxv,  a Budle  et  a Alnwk  (Morris).  Enfm,  elle  a ete  trouvee  par  1’un 
de  nous  a Fairhead,  en  Irlande,  et  par  M.  de  Koninck  en  Belgique. 

Explication  des  figures.  Pl.  XV,  fig.  10,  a.  Valve  dorsale  provenant  de  Kopatcheva. 

Fig.  10,  b.  La  meme  vue  a l’interieur. 

Fig.  10,  c.  La  meme  vue  de  profil. 

Fig.  10,  d.  Autre  individu  plus  bombe  de  Kopatcheva. 

Fig.  10,  e.  Le  meme  vu  de  profil. 

Fig.  10,  f . Variete  avec  un  sinus  median  (schistes  houillers  de  Lissichibalka,  Donetz). 

Fig.  10,  g.  La  meme  vue  du  cote  oppose. 

Fig.  10,  h.  Grossissement  de  la  charniere. 

Fig.  10,  Grossissement  des  stries.  « Partie  ou  le  test  est  enleve. 
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2.  CHONETES  NANA.  — (Nov.  sp.) 
pl.  xv,  fig.  12,  a,  b,  c. 

Coquille  semi-circulaire,  ayant  presque  sa  plus  grande  largeur  au  bord  cardinal.  Valve 
dorsale  uniformeraent  convexe  et  non  creusee  dans  le  milieu.  Area  tres  etroite.  Valve  ventrale 
concave  et  suivant  d’assez  pres  la  courbure  de  la  valve  dorsale.  Area  presque  aussi  baute  que  la 
precedente,  divisee  au  milieu  par  une  protuberance  triangulaire  qui  s’adapte  au  deltidium  de 
l’autre  valve,  et  semble  fenner  toute  communication  de  1’interieur  a l’exterieur.  Sur  le  bord 
tranchant  et  superieur  de  l’area  dorsale,  s’inserent,  de  chaque  cote  du  crochet,  trois  ou  quatre 
tubes  inclines  vers  les  angles  lateraux  de  la  coquille.  Ces  tubes,  dont  nous  ne  voyons  ici 
que  les  points  d'attacbe,  ont  du  etre  assez  longs,  si  Ton  en  juge  par  ceux  d’une  espece  tres 
voisine,  le  C.  armata  de  Ferques,  pres  de  Boulogne.  De  meme  que  dans  le  C.  sarcinulata , 
1’area  ventrale  est  renversee  en  avant,  et  se  presente  obliquement,  quand  on  regarde  la 
coquille  posee  sur  sa  valve  dorsale.  Les  valves  sont  couvertes  de  trente-cinq  a quarante-cinq 
stries  assez  saillantes,  lisses,  dicholomes,  semblables  a celles  de  l’espece  precedente,  mais 
un  peu  plus  fortes.  Examinees  a la  loupe,  on  voit  distinctement  qu’elles  sont  traversees  par 
d’autres  stries  fines  et  elegantes.  Sur  six  echantillons  de  cette  espece,  dont  I’un  a perdu 
une  partie  du  test,  nous  n’avons  pu  decouvrir  ni  les  granulations,  ni  les  points  enfonces 
qu’on  voit  si  souvent  a 1’interieur  de  l’espece  precedente,  bien  que  l’analogie  indique  qu’ils 
ont  du  y exister. 

Dimensions.  Largeur,  9 millimetres.  — Par  rapport  a la  largeur  : longueur,  0,70  a 0,72; 
epaisseur,  0,25  a 0,30. 

Rapports  et  differences.  Cette  petite  coquille,  dont  1’ extreme  analogic  avec  le  C.  sarcinulata 
ne  pent  etre  ineconnue,  s’en  distingue  principalement  par  des  stries  plus  fortes  et  moins 
nombreuses,  caractere  qui  a ici  d’autant  plus  d’importance,  qu’au  milieu  de  toutes  les 
modifications  de  forme  qu’eprouve  ce  dernier,  le  nombre  des  stries  reste  toujours  a peu  pres 
constant.  Si  l’on  ajoute  a cette  difference  celles  qui  resultent  du  moindre  nombre  des  tubes 
cardinaux,  des  ornements  transverses  des  stries,  et  enfm  de  la  petitesse  de  la  coquille,  on 
aura  la  conviction  qu’elle  constitue  une  espece  bien  earacterisee.  Le  C.  nana  a,  d’un  autre 
cote,  de  grands  rapports  avec  une  coquille  de  mdme  taille,  encore  inedite,  mais  decouverte 
par  M.  Bouchard  dans  les  depots  devoniens  du  Bas-Boulonnais,  et  nommee  par  lui  C.  armata. 
Celle-ci  s’en  distingue,  toutefois,  par  sa  longueur  egale  a 0,85  de  la  largeur,  par  ses  stries 
encore  moins  nombreuses,  et  enfm  par  la  position  de  1’area  ventrale,  qui  est  tellement  ren- 
versee en  avant,  qu’elle  est  entierement  visible  quand  la  coquille  est  posee  sur  sa  valve 
dorsale.  Le  Strophomena  cornuta  d’Amerique  a exactement  la  meme  forme  que  le  Chonetes 
nana,  et  si  M.  J.  Hall  ne  disait  qu’il  a les  stries  plus  fines  que  le  L.  lata  ( Chonetes  sarcinulata), 
nous  lui  aurions  completement  assimile  l’espece  de  Russie. 

Gis.  et  loc.  Le  C.  nana,  de  meme  que  son  analogue  le  C.  armata,  est  une  espece  purement 
devonienne,  et  qui  a ete  decouverte  par  l’un  de  nous  sur  les  bords  du  Don,  dans  les  environs 
de  Voroneje  au  centre  de  la  Russie. 
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PRODUCTUS.  — ( Sowerby .) 


gryphites,  Walch,  Schlotheim. 
anomites,  Martin,  Schlotheim. 
terebratcea,  de  Blainville,  Rang. 
tridacna,  sp.,  Lamarck. 
trigonia,  sp. , Parkinson. 
arca,  sp-,  Brugui&re. 

produgtus,  Sowerby,  Deshayes,  Defrance,  von  Bach,  Murchison,  de  Verneuil. 

LEPT.ENA,  Goldfuss,  Fischer,  Pusch,  J.  Sowerby,  de  Munster  (Phillips,  partirn). 

strophomena,  Broun  (non  Rafinesque). 

protonia,  Link. 

proddcta,  Sowerby,  Phillips. 

mytilus,  sp. , Fischer. 

pinna,  sp .,  Phillips. 

arbuscemtes,  Murray. 

LIMA,  sp.,  von  Buch. 
pecten,  sp. , Eicliwald. 

Goquille  incquivalve,  equilaterale,  a valves  ordinairement  prolongees  en  avant,  quelquefois 
irremdieres  et  frangees  vers  leur  bord  anterieur.  Valve  dorsale  convexe,  geniculee  ou 
reeourbee  perpendiculairement  sur  elle-meme,  a crochet  non  perfore  et  non  detache  du  bord 
cardinal,  mais  renfle  vers  le  col,  et  eleve  au  dessus  des  oreilletles  laterales,  souvent  plates 
et  deprimees.  Valve  ventrale  operculiforme,  plus  ou  moins  concave,  quelquefois  sub-plane 
jusqu’a  sa  partie  anterieure,  qui  est  toujours  reeourbee  avec  la  valve  dorsale  et  embrassee 
par  elle.  Cbarniere  lineaire  droite  et  arliculee  par  trois  dents,  dont  deux  divergentes  et  pla- 
ceessur  la  valve  superieure  ou  dorsale  (1)  embrassenl  la  dent  de  1 autre  valve;  cette  derniere, 
bifurquee  souvent  a son  extreinite,  setnble  etre  composee  de  deux  dents  soudees  a leur 
base;  elle  depasse  le  bord  cardinal  et  penetre  fort  avant  sous  le  crochet.  Area  nulle  ou 
rudimentaire,  et  partagee  dans  ce  dernier  cas  par  une  petite  fente  triangulaire  cicatrisee.  La 
surface  est  tautot  lisse  et  garnie  d’epines  ou  tubes  epars,  et  tantot  ornee  de  stries  longi- 
tudinales  serrees,  dichotomes  et  irregulieres,  d’ou  s’elevent  ca  et  la  des  tubes  souvent  d une 
assez  grande  longueur.  Ces  tubes,  plus  nombreux  sur  les  oreilleltes  qu’ailleurs,  forment 
quelquefois,  pres  du  bord  cardinal,  une  ou  deux  rangees  assez  regulieres.  lls  sont  arrondis, 
nacres,  creux  et  paraissent  avoir  communique  directement  a l’interieur.  Les  parois  internes 
des  valves  sont  granuleuses  et  souvent  herissees  sur  la  valve  ventrale  de  pointes  dirigees  en 
dedans.  On  remarque,  en  outre,  deux  impressions  ramiliees,  produites  par  le  foie,  et  a cote, 
mais  sur  la  valve  dorsale  seulement,  deux  empreintes  musculaires,  ovales  et  longitudinale- 
ment  strides. 

(1)  Nous  n’avons  jamais  vu  les  dents  de  la  valve  dorsale ; nous  n’en  parlons  que  sur  1’autorit^  de  plusieurs 
paltiontologistes. 
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L abondance  des  Productus  dans  les  couches  d’une  certaine  epoque,  a depuis  long- 
temps  attire  l’attention  des  naturalisles,  et  1’on  peut  voir  dans  la  longue  synonym ie  de 
ce  genre  combien  de  noms  differents  ces  coquilles  ont  recus,  et  de  eombien  d’erreurs  elles  out 
ete  la  source.  Nous  extrayons  de  I’interessante  monographic  de  M.  de  Buch  quelques  mots  de 
leur  bisloire. 

Walch  fut  le  premier  qui  fit  connaitre,  en  1780,  sous  le  nom  de  Gryphites,  un  veritable 
Productus  duZechstein  de  Gera;  il  ne  meconnut  pas  les  differences  qui  Ie  distinyuaient  des 
Gryphites  ordinaires,  et  signala  particulieremenl  les  longs  tulies  que  1’on  observe  a sa  surface 
Schlotheim,  soil  dans  son  Petrefactenkunde,  en  1820,  soit  dans  ses  Nachtrage,  en  1828,  n’ajouta 
rien  aux  observations  de  Walch;  il  decrivit  deux  especes  de  Productus,  1’unedeGera,  sous  Ie 
nom  de  Gryphites  aculeatus  (P.  horridus  Sow.),  et  l’autre  des  environs  de  Namur,  sous  eelui 
d ‘Anomites  thecarius  (P.  punctatus  Mart.).  Mais,  chose  etrange,  bien  qu’ecrivant  long-temps 
apres  Martin  et  Sowerby,  cet  auteur  ne  cite  que  Bruguiere  et  Martini,  et  parait  ignorer 
completement  lout  ce  qu’avaient  deja  publie  a cet  egard  les  naturalisles  anglais.  C’est  done 
a ces  derniers  que  revient  rhonneur  d’avoir  bien  compris  I'iniportance  du  genre  Productus 
et  de  1’ avoir  distingue  par  un  nom  particulier;  car,  sur  le  continent,  Bruguiere  et  Lamarck 
ne  paraissent  en  avoir  connu  qu’une  seule  espece  qu’ils  ont  rangee,  Tun  parmi  les  Arches 
et  1’ autre  parmi  les  Tridacnes. 

Le  bel  ouvrage  de  Martin  sur  les  fossiles  du  Derbyshire,  malheureusement  interrompu  par 
la  raort  prematuree  de  son  auteur,  remonte  a l’annee  1809;  c’est  la  que  pour  la  premiere  fois 
les  Productus  sont  serieusement  apprecies  et  fidelement  deceits.  Martin  en  distingua  sept 
especes,  et  saisilavec  line  rare  sagacite  leurs  veritables  caracteres.  Sousle  nom  d ’Anomites,  il 
les  placaa  cote  des  Terebratules  el  des  Spirifer;  mais  il  fit  voir  en  meme  temps  comment  ils  s’en 
distinguaient  par  leur  valve  ventrale  sub-plane  ou  concave,  leur  charniere  lineaire  et  la  non 
perforation  de  leur  crochet;  et  ajoutant  a ces  caracteres  generaux  ceuxque  lui  fournissaient 
les  empreintes  interieures  dans  certaines  especes,  et  le  developpement  demi-cylindroiide  de 
la  partie  anterieure  de  la  valve  dorsale,  il  fixa  d’une  maniere  precise  les  limites  d’une  coupe 
particuliere,  qui  fut  bientot  generalement  adoptee  sous  le  nom  de  Productus , propose  par 
Sowerby,  en  1814. 

Ce  genre  s’enrichit  rapidement  d’un  grand  nombre  d’especes  par  la  publication  du  Mineral 
conchology  de  MM.  Sowerby  pere  et  fils;  mais  la  connaissance  de  son  organisation  intime  y 
gagna  peu,  et  en  le  separant  des  Anomites,  ces  auteurs,  si  recommandables  d’ailleurs,  ne 
discutAent  pas  la  place  qu’il  devait  occuper  dans  la  methode. 

M.  Defranee,  dans  le  grand  Diclionnairc  des  Sciences  nalur elles,  publia  quatre  nouvelles 
especes,  dont  une  seuleinent  merite  d etre  conservee;  mais  il  ne  fit  connaitre  aucun  caractere 
nouveau,  bien  que  confondant  avec  les  Productus  une  espece  de  Leptctma  des  environs  de 
Valognes,  a charniere  erenelee  ou  multidentee,  qu’il  nomma  P.  alalus,  il  crut  avoir  decouvert 
que  le  premier  de  ces  genres  possedail  une  charniere  analogue  a celle  des  Arches. 

Dalman,  dans  son  memoire  sur  les  Terebratules  de  la  Suede,  ne  fit  rien  pour  le  genre 
Productus , par  la  raison  qu’il  ne  se  trouve  pas  dans  les  couches  siluriennes  de  son  pays. 
Son  genre  Leptasna,  qu’il  crut  a tort  en  etre  l’equivalent,  s’en  distingue,  ainsi  que  l’a 
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dit  avec  raison  M.  de  Buch,  par  sa  charniere  a doable  area,  et  nous  a paru  meriter  d etre 
conserve,  comme  on  l’a  vu  plus  haut. 

En  1828,  M.  Hceninghaus  publia  a Crefeld  une  planche  d’interieurs  de  Product™  remar- 
quables  par  des  impressions  en  arbuscules,  dues  soil  aux  visceres,  soit  au  foie  qui  les  env  e oppe. 

La  connaissance  de  ces  impressions,  joinle  a celles  des  cavites  musculaires  qm,  sur  le  moule 
interieur,  se  traduisent  par  des  renflements  stries  deja  signales  par  Martin,  contnbua  a hxer 
definitivement  les  Product us  panni  les  Brachiopodes,  et  acheva  de  convamcre  les  natura  istes 
qui,  comme  MM.  Latreilleet  de  Ferussac,  persistaient  a les  rapprocher  <les  Huitres. 

M Deshayes,  en  1832,  dans  V Encyclopedic  methodise,  et  plus  tard  en  18o6  dans  la  _ edi- 
tion de  Lamarck,  admit  le  genre  Product us;  mais  lui  donnant  une  autre  s.gmfication  que 
Sowerbv,  il  le  composa  de  tous  les  Bracbiopodes  a charniere  articulee  qui  lui  parurent  n avoir 
aS  d’ouverture  cardinale,  ou  chez  lesquels  cette  ouverture  est  completement  fermee,  et  y lit 
entrer  des  coquilles  que  nous  placons  parmi  les  Spirifcr  ( S . obtusus ) et  parnn  les  Leptcena 
(L.  lepis  et  depressa). 

En  1835,  M.  Bronn,  dans  son  Lclhcea  geognostica,  abandonnant  malheureusement  le  nom  e 
Product™  pour  celui  de  Strophomena  Rafin,  changea  les  limites  si  naturelles  dans  lesquel  les 
Martinet  Sowerby  avaient  renferme  ce  genre,  et  y introdmsit  des  coquilles  analogues  aux 

Leptcena  deDahnan.  . ... 

En  1836  et  1841,  M.  Phillips  publia  deux  ouvrages,  Bun  sur  la  geologie  du  Yorkshir  , 

1’ autre  sur  les  fossiles  paleozoiqucs  du  Cornwall  et  du  Devonshire,  on  furent  decntes  un  assez 
grand  nombre  d’especes  nouvelles.  Cet  auteur  laissa  encore  dans  le  genre  Product™  le  L.  de- 

pressa  d.6  Daluiftn  et  ses  analogues*  ..  , . 

Anres  tant  de  publications  sur  ce  genre  si  interessant,  parut  enfin  1 excellente  monograplne 
de  M de  Buch,  qui  vint  couronner  dignement  l'ensemble  de  ses  travaux  sur  les  Brae  mpodes. 
Depuis  cet  out  rage,  qui  date  de  1842,  nous  avons  eu  dans  les  Annates  des  Sciences  naturdles 
de  septembre  de  la  mdmeannee,  une  note  interessaute  de  M.  Bouchard  et  plus  recemmen 
encore  vient  de  se  terminer  le  bel  ouvrage  de  M.  de  Koninck  sur  les  fossdes  de  Belgique,  dans 
tequel,  par  suite  del’ introduction  du  genre  Chonetes,  les  Product  us  out  ete  resserres  dans  des 

limites  que  nous  croyons  tout-a-fail  conv enables. 

Apres  avoir  defini  les  Product us  tels  que  nous  les  circonscrivons,  apres  en  avoir  esquisse 
I’histoire,  il  nous  resteii  entrer  dans  quelques  details  surleurs  caracteres  les  plus  importants. 
On  a cru  pendant  long-temps  que,  seuls  panni  les  Brachiopodes,  les  Product us  presentaient 
des  tubes  a la  charniere,  et  que  ce  caractere,  en  rapport  necessaire  avec  l’absence  d une  area 
et  d un  muscle  d’attache,  les  separait  profondement  de  tous  les  autres  genres.  Nous  savons 
auiourd’hui  qu’il  n’en  est  pas  ainsi,  et  que  le  genre  Chonetes,  intermbdiaire  entre  les  Leptcena 
et  les  Product™,  allie  l’existence  d’une  double  area  a celle  des  tubes  cardmaux.  La  presence 
<le  ces  derniers  ne  pent  done  plus  servir  a caracteriser  les  Product us;  elle  le  peut  d aulant  moms 
que  les  tubes  que  I on  appelle  cardmaux  ne  sent  presque  jamais,  comme  dans  les  Chonetes, 
places  exactement  sur  le  bord  meme  de  la  charniere.  C’est  dans  les  tubes  qm  garmssent  la  sur- 
face des  valves  qu’il  faut  chercher  le  veritable  caractere  du  genre;  car,  chose  remarquable, 
les  Chonetes,  a qui  les  tubes  cardinaux  ne  manquent  jamais,  ont  toujours  les  stries  lisses,  tandis 
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iju  il  n existe  pas  de  Productus  ou  les  tubes  voisins  du  bord  cardinal  ne  soient  accompagnes 
d’autres  tout  semblables,  soit  sur  les  oreillettes,  soit  sur  le  reste  dc  la  surface,  lls  sont  plus 
communs  sur  la  valve  dorsale  que  sur  la  valve  venlrale,  mais  les  deux  valves  en  sont  quelquefois 
herissees  (P.  horrescens,  P.  punctatus,  P.  pustulosus).  Ces  tubes  sont  de  grosseur  et  de  longueur 
tres  variables;  depuis  les  plus  petits  qui,  serres  et  capillaires,  herissent  la  surface  comrae  un 
duvet  (P.  pane  tat, is),  jusqu’aux  plus  gros  el  aux  plus  longs,  il  y a des  nuances  et  des  passages 
insensibles,  et  quel  que  soil  le  nom  qu’on  leur  donne  (tubes  ou  epines),  il  n’v  a pas  dc  dis- 
tinction reelle  a etablir  enlre  eux.  Tous  sont  creux,  croissent  du  dedaus  au  dehors  et  out 
du  elre  secretes  par  des  appendices  ebarnus  qui  garnissaient  les  bords  du  raanteau. 

Des  observations  nouvelles  paraissent  avoir  convaincu  M.  de  Bucli  que  les  tubes  eardinaux 
ne  servaient  pas  a atlacher  les  coquilles  aux  corps  sous-marins.  Nous  sotnm.es  completement 
de  son  avis;  nous  n’avons  jamais  cru  qu’on  put  assigner  aux  tubes  voisins  de  la  charniere 
une  autre  destination  qua  ceux  qui  gamissent  la  surface  des  valves  (I);  ils  sont  tous  de  meme 
nature  et  se  bent  insensiblement  les  nils  avec  les  autres.  Ceci  serait  meme,  depuis  long- 
temps,  une  verite  incontestable  si  l’on  avail  remarque  que  les  especes  qui,  comme  le 
P.  punctatus,  n’ont  a la  surface  qu’ime  multitude  de  petites  epines  de  2 ou  4 millimetres,  ne 
sont  jamais  garnies  de  longs  tubes  pres  de  la  charniere.  Nous  ajouterons,  enfin,  que  si'  les 
tubes  eardinaux  etaient  destines  a remplacer  le  muscle  unique  qui,  dans  les  Terebratules 
ou  les  Spirifer,  passe  au  dessous  du  crochet,  ils  devraient  exister  non  seulement  cliez  les 
Productus  qui  n ont  pas  d area,  et  ehez  les  Chonetes  qui  ont  l’ouverture  ordinairemenl 
fermee,  mais  aussi  cliez  les  Leptcena , ou  souveut  1’ occlusion  de  l’ouverture  est  egalement 
complete.  S’il  nous  etait  permis  de  hasarder  une  opinion  sur  la  destination  de  ces  organes, 
nous  croirions  plutot  qu’ils  servaient  a introduce  l’eau  necessaire  a la  vie  eta  la  respiration 
de  l’animal ; ce  qui  n’etait  pcul-etre  pas  sans  ulilitedans  des  coquilles  qui  paraissent  avoir 
eu  assez  de  difficultes  a entr’ouvrir  leurs  valves. 

Apres  les  tubes  de  la  surface,  qu’il  faut  bien  se  garder  de  confondre  avec  les  petites 
pointes  ou  asperiles  de  1’interieur  des  valves,  rien  ne  distingue  mieux  les  Productus  que  I’ab- 
sence  de  toute  area  et  par  suite  de  toute  eehancrure  triangulaire  au  dessous  du  crochet.  Ce 
sont  les  premiers  caracteres  sur  lesquelsle  genre  a ele  etabli;  cependant  quelques  exceptions 
meritent  d’etre  signalees.  Trois  especes  de  Produclus  ont  une  area  rudimentaire,  ainsi  que 
la  fente  triangulaire  mediane  qui  eu  est  inseparable  : ce  sont  les  P.  horrescens,  subaculcalus 
et  productoides.  C est  la  decouverte  de  cette  petite  ouverlure  dans  plusieurs  Productus  des 
em  irons  de  Boulogne  qui  a donne  a M.  Bouchard  l'idcc  que  ces  animaux  etaieut  attaches  aux 
corps  sous-marins  par  un  muscle  unique  et  median.  Nous  voudrions  pouvoir  partager  l’opinion 
de  ce  savant;  mais  elle  nous  jiarait  ollrir  de  grandes  difficultes,  pour  ne  pas  dire  des  impossv- 
bililes  materielles.  En  efilet,  tous  les  Productus,  al’exception  des  especes  que  nous  avons  citees 
ont  les  bords  eardinaux  tellement  serres  et  reunis  sur  toute  la  longueur  de  la  charniere,  qu’il 
n’y  a place  ni  pour  l’area  ni  pour  la  fente  triangulaire.  Quant  aux  especes  ou  cetle  fente 
existe,  nous  avons  encore  beaucoup  de  peine  a concevoir,  avec  M.  Bouchard,  qu’elle  ait  pu 

(1)  Les  lubes  de  la  surface  existant  a la  fois  sur  toute  la  longueur  de  la  coquille,  et  meme  souvent  sur  la  valve 
ventrale,  ne  peuvent  avoir  servi  de  moyen  d’attache  a l’animal. 
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livrer  passage  a un  muscle  d’altache ; car  elle  est  fermee  par  une  double  porte  : interieure- 
inent,  par  la  dent  mediane  de  la  valve  ventrale  qui  s’enfonce  sous  le  crochet,  et  exterieure- 
ment,  par  un  bourrelet  ou  deltidium  convexe  qui  1’obstrue  completement. 

Obliges  de  renoncer  a trouver  le  moyen  d’ attache  des  Productus,  soit  dans  les  lubes  de  la 
charniere,  soit  dans  la  presence  accidentelle  d’une  petite  fente  au  dessous  du  crochet,  il  ne 
nous  reste  qu’a  cboisir  enlre  I’opinion  de  M.  Deshayes,  qui  considere  ces  coquUles  comme 
libres  et  r.on  adherentes,  et  celle  de  M.  de  Koninck,  qui  croit  qu  elles  adheraient  pai  des 
fibres  musculaires  passant  entre  les  bords  libres  des  deux  valves.  Si  le  singulier  piolongement 
en  forme  de  tube  du  P . proboscideus,  semble  donner  une  sorte  de  vraisemblance  a cette  der 
mere  opinion,  cependant,  en  general,  sur  la  plupart  des  especes,  les  valves  sont  tellement 
unies  et  serrees  vers  leurs  bords,  qu’on  a peine  a concevoir  qu’elles  atent  ete  separees  par 
des  fibres  du  vivant  de  l’animal;  il  faudrait,  d’ailleurs,  supposer  une  disposition  des 
muscles  tres  differenle  de  celle  queM.  Owen  a reconnue  dans  les  Terebratules  : or,  nousvoyons 
autant  de  difficultes  dans  cetLe  supposition,  que  dans  celle  qui  adrnet  que  certains  genres  de 
Bracbiopodes  ont  pu  autrefois  vivre  libres  au  sein  des  mers,  bien  qu  aujourd  hui  ils  paraissent 
tous  avoir  perdu  cette  faculte.  Il  ne  faul  pas  oublier,  d’ailleurs,  que  les  Produclus  ne  sont  pas 
les  seuls  Bracbiopodes  prives  d’une  ouverture  au  dessous  du  crochet ; la  plupart  des  Chonctes, 
des  Leptcena  et  des  Ortliis  paraissent  elre  dans  le  meme  cas.  L opinion  de  M.  Deshayes  nous 
semble  done  la  plus  vraisemblable ; nous  ferons  seulement  observer  que  si  en  general  les 
Productus  sont  libres  et  non  adherents,  quelques  uns  cependant  ont  pu  etre  attaches  par 
la  pointe  meme  du  crochet  de  la  valve  dorsale,  ainsi  que  nous  le  dirons  en  parlant  du 


P.  horrescens. 

Aux  deux  caracteres  principaux  des  Productus , savoir,  les  tubes  de  la  surface  et  1 absence 
d’area,  nous  en  ajouterons  quelques  autres  tires  de  la  structure  interieure  de  leur  coquille. 

Le  test  des  Productus,  ainsi  que  Martin  en  a fait  le  premier  l’observalion,  est  compose  de 
couches  ou  de  feuillets  superposes,  dont  l’enlevement  successif  produit  diflerenles  metamor- 
phoses. Lorsqu’on  decouvre  un  Productus  dans  son  gisement  primitif,  la  valve  dorsale  estpresque 
toujours  laseule  que  Ton  apercoive,  l’autre  valve,  de  forme  concave,  ayant  ete  reinplie  de 
matiere  sedimentaire.  Si  on  le  depouille  de  son  test,  on  voit  d’abord  les  stries  devenir  plus 
fines  aux  depens  des  interstices,  puis  quand  la  couche  coquilliere  est  enticrement  enlevee, 
on  distingue  de  fines  granulations  sur  la  region  du  disque  visceral  (1 ),  et  des  ponctuations 
semblables  a de  profondes  piqures  depingles  sur  la  partie  marginale.  Si,  continuant  le  meme 
procede,  on  fait  sauter  la  roclic  qui  remplit  la  cavile  interieure,  on  voit  alors  la  face  interne 
de  la  valve  ventrale  granulee  sur  le  disque  visceral  et  couverte  d’asperites  ou  d’epines  tres 
saillantes  vers  la  partie  marginale;  ces  asperites  sont  Ires  prononcees,  surtout  la  ou  la  co- 
quille commence  a former  son  prolongement  anterieur.  Enfin,  si  on  enleve  la  couche  teslacee 
de  cette  valve  ventrale,  on  met  au  jour  une  empreinte  qui  est  celle  de  sa  forme  exterieure. 
Cette  empreinte,  analogue  a la  surface  d’une  valve  dorsale,  s en  distingue  en  ce  qu  elle  est 
ordinairernent  plus  aplatie  vers  le  bord  cardinal,  et  u’ofi're  pas  de  crochet  recourbe;  il  suffit, 
d’ailleurs,  de  l’observer  dans  la  cassure  pour  reconnaitre  qu  elle  n a pas  d epaisseur  de  test. 


(!)  Voir  1’explication  de  cette  expression,  note  (2)  de  la  page  219. 
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t 11  esl  imPortant  (le  savoir  distinguer  ces  diverses  transformations  des  Productus,  pour  nc  pas 
etre  expose  a confondre  les  tubes  exterieurs  des  valves  avec  les  aspcrites  et  les  granulations 
de  leur  surface  mterne,  qui  doivent  leur  origiue  a des  orgaues  fort  different*.  Ces  asperites 
en  effet,  que  nous  avons  vues  exister  a divers  degres  dans  les  trois  genres  de  coquilles  l 
valve  veil  (rale  concave,  nous  paraissent  avoir  ete  produites,  non  comme  les  tubes,  par  des 
appendices  places  au  bord  du  manteau,  mais  par  les  vaisseaux  sanguins  qui  affluaient  a ses 
parois.  Le  manteau  remplissait  probablement  ici  les  fonctions  de  branchies,  et  c’est  a son 
tissu  plus  ou  moins  spongieux,  selon  l’activite  de  la  circulation,  que  sont  dues  les  aspd- 
rites  dont  la  surface  interieure  des  valves  est  herissee. 

La  charmere  des  Productus  n’est  pas,  comme  celle  des  Leplana , pourvue  dune  multi- 
tude de  petites  dents  seriales.  La  valve  ventrale  possede  une  forte  dent  mediane,  quelquefois 
simple,  plus  souvent  bifurquee  ou  trifurquee  a son  extremite,  et  representant  les  deux  ou 
trois  dents  des  Or  this  et  des  Leptcena  reunies  et  soudees  ensemble.  Une  Crete  saillante 
analogue  a celle  des  Terebratules,  part  de  !a  dent  mediane  et  s’avance  jusqu’au  milieu  de  la 
valve.  Sur  ses  cotes,  on  observe  deux  impressions  ramifiees,  produites  vraisemblablement 
par  le  foie,  el  un  peu  au-dela  deux  callosites  oblongues  qui  n’exislent  que  dans  certaiues 
especes  La  valve  dorsale  offre,  pres  du  crochet,  deux  impressions  a peu  pres  semblables  a 
celles  de  la  valve  ventrale,  puis  au-dessous  deux  profondes  cavites  musculaires  representees 
sur  les  monies  par  des  saillies,  dont  les  stries  traduisent  la  nature  fibreuse  des  muscles. 
Plus  loin,  et  uu  peu  au  dela  du  milieu  de  la  coquille  se  voient  enfrn  deux  depressions  plus 
profondes  qui  prodmsent  sur  les  inoules  ces  collines  en  forme  d’epaules  representees  par 
Sowerby  dans  les  P.  humerosus  et  per  sonatas.  C’est  dans  ces  cavites  que  M.  de  Bucli  place  les 
bras  enroules  en  spmales,  dont  nous  avons  vainement  cherche  a decouvrir  les  traces. 

Classification.  La  surface  des  Productus  fournit  dans  ses  details  d’exceUents  caracteres  pour 
la  distinction  des  especes;  caracteres  qui  permettent  de  les  grouper  d’uue  maniere  asscz 
naturelle,  et  que  la  facilite  de  leur  emploi  nous  a engages  a mettre  en  premiere  ligne  dans 
notre  classification.  Si  Ton  connaissait  bien  dans  chaque  espece  la  forme  de  la  valve  ventrale, 
on  pourrait  pent-etre  sen  servir  avec  avantage  dans  la  methode,  et  distinguer  les  especes  oil 
cette  valve  offre  un  disque  plat,  de  celles  ou,  concave  des  son  origiue,  elle  suit  exactement 
le  contour  de  la  valve  dorsale,  mais  dans  l’etat  actuel  de  nos  connaissanees,  nous  avons  du 
negbger  cette  consideration.  Nous  avons  divise  tous  les  Productus  en  deux  sections,  suivant 
qu  ils  sont  ornes  de  stries  longiludinales  ou  qu’ils  en  sont  prives.  La  premiere  section  se 
sub-dn  ise  en  trois  groupes,  les  Striati,  les  Semireticulati  et  les  Spinosi.  Le  premier  groupe 
comprend  les  especes  a stries  lisses  dans  toute  leur  etendue,  especes  souvent  de  grande 
tadle,  a tubes  greles  et  peu  nombreux,  sans  sinus  sur  la  valve  dorsale  et  avec  quelques  plis 
transverses,  irreguliers,  principalement  sur  les  oreillettes.  Dans  le  deuxieme  groupe,  nous 
rangeons  les  especes  dont  les  stries,  lisses  sur  le  prolongement  auterieur,  sont  traversees 
sur  le  disque  visceral  par  des  plis  concentriques  qui  les  rendent  tuberculeuses ; elles  ont 
ordmairement  un  sinus  sur  la  valve  dorsale,  et  presented  a la  surface  des  tubes  assez  gros. 

Le  troisieme  groupe,  enfrn,  comprend  les  coquilles  dont  les  stries  sont  garnies  d epines  ou 
de  tubercules  a peu  pres  egalement  repartis  sur  toute  la  surface.  Les  Productus  de  notre 
seconde  section  se  divisent  en  trois  groupes,  suivant  fabsence  de  plis  transverses  ou  leur  pre- 
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sence  sur  tout  on  partie  de  la  coquille.  Nous  terminons  enfin  par  quelques  especes  anomalcs. 

Distribution  geologic/ue.  Ge  genre,  dont  la  longue  existence  s’est  prolongee  depuis  le  sys- 
teme devonien  inclusivement,  jusqu’a  la  fin  du  systeme  pennien,  a acquis  son  plus  grand 
developpement  vers  le  milieu  de  celle  longue  pcriode.  Son  abondance  v devienl  telle,  non 
seuleinent  en  Europe,  mais  presque  sur  loute  la  surface  de  la  lerre,  que  le  caleaire  carbo- 
nifere  pourrait,  a juste  tilre,  elre  a p pel  6 caleaire  d Productus,  si  quelques  especes  ne  se 
trouvaient  au-dessus  et  au-dessous.  Il  est  assez  singulier  que  ces  dernieres,  bien  que  sepa- 
rees  les  Lines  des  autres  par  la  masse  des  depots  carboniferes  et  houillers,  aient  ensemble  une 
cerlaine  ressemblance  qui  pourrait  faire  penser  qu  elles  appartiennent  a des  couches  voisines. 
Ce  sont,  en  effet,  des  especes  assez  petiles  et  a tubes  Ires  nombreux.  Le  P.  subaculeatus  est, 
sans  contredit,  le  plus  abundant  et  le  plus  generalement  repandu  dans  le  systeme  devonien; 
car  nous  1’avons  de  Finterieur  de  la  Russie,  des  bords  du  Rhin,  de  la  Belgique,  de  la  France 
et  du  Devonshire.  Le  P.  productoidcs  est  aussi  l’un  des  plus  caracleristiques  de  cette  epoque. 
Il  est  encore  douteux  qu’une  seule  espece  devonienne  passe  dans  le  systeme  carbonifere, 
et  la  meme  chose  s’ observe  entre  ce  dernier  et  le  systeme  permien,  ou  1 on  ne  rencontre  que 
six  especes  qui  lui  sont  propres.  Plus  haut,  les  Productus  sont  encore  inconuus,  a 1 exception 
d’une  seule  espece  douteuse.trouvee  dans  les  depots  de  Saint-Cassian. 

C’est  sans  doute  l’un  des  mysteres  les  plus  incxplicables  de  la  paleontologie,  qu’un  genre 
si  riche  en  especes,  si  repandu  dans  toutes  les  parties  du  globe,  ail  disparu  pnrlout  presque 
en  meme  temps,  comme  pour  prouver  que  le  phenomene  de  la  disparition  cl  du  renouvelle- 
menl  des  etres  depend  ile  lois  generates  et  universelles.  Le  x’esultat  de  ce  gi'and  phenomene, 
quelle  qu’en  soitla  cause,  c’est  que  les  Productus,  multiplies  a 1’infini  pendant  une  des  epoques 
anciennes  de  la  vie  du  globe,  et  circonscrits  dans  des  limites  bien  coonues,  sont  un  des 
meilleurs  guides  du  geologue.  C’est  par  leur  secours  que  nous  pouvons  mettre  en  parallele 
et  considerer  coimne  deposes  a la  meme  epoque,  les  calcaires  carboniferes  de  l’Angleterre, 
de  l’Ecosse,  de  la  Belgique,  de  Piatingen,  sur  les  bords  du  Rliin,  du  Bas-Boulonnais,  de 
Sable,  de  Regny,  pres  de  Lyon,  de  Trogenau  et  de  Picgnitzlosau,  pres  de  Hof,  et  enfin, 
ceux  des  environs  deBleiberg,  en  Carinthie,  et  de  Falkenberg;  en  Silesie. 

Au  dela  de  FAlleinagne  s’ouvrent  les  vastes  plaines  de  la  Russie,  dont  les  calcaires  horizon- 
taux,  tendres  et  blanchatres,  eussent  pu  induire  en  erreur  sans  les  nombreuses  depouilles  de 
Productus  qu'ils  renferment.  Enfin,  aux  limites  de  I'Europe  s elevent  les  montagnes  de  1 Oural, 
ou  les  Productus  sont  encore  si  utiles  pour  la  distinction  des  terrains  carboniferes  et  devo- 
niens  (1).  He  Fautre  cote  du  grand  axe  silurien  de  la  Suede,  se  retrouve  le  caleaire  carbo- 
nifere dans  une  baie  du  Spitzberg;  mais  qui  aurait  pu  dire  positivement  1 age  de  ces 
couches  sans  les  Productus  qui  y ont  etc  dccouvcrts  P Enfin,  ce  qu’il  y a de  plus  etonnant, 
c’est  que  ce  qui  est  vraipour  I’Europe,  est  egalemeut  vrai  pour  les  autres  parties  du  globe. 
D’apres  les  derniers  travaux  des  geologues  americains,  il  est  maintenant  certain  que  les 

(1)  Its  ne  le  sont  pas  moins  dans  1’ Altai.  M.  de  Tchihatcheff,  qui  vient  de  parcourir  une  partie  de  cette  chatne 
vers  le  haut  Jenissei,  a bien  voulu  nous  communiquer  ses  Ccliantiilons,  paraii  lesquels  nous  avons  reconnu  les 
P.  semireticulatus  et  punctatus  associes  A d’autres  especes  carboniftres.  M.  de  Tchihatcheff  assure  n’avoir 
pas  trouvfi  de  Productus  dans  les  depots  devoniens  ou  siluriens  de  ces  contnies. 
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Productus  trouves  dans  les  etats  de  l’Ohio,  de  Saint-Louis  el  du  Missouri,  sont  dans  la  meine 
position  que  eeux  d’Europe.  Les  especes  qu'onl  trouvees  MM.  d’Orbigny  et  Pentland,  pres  du 
lac  de  Titicaca,  au  pied  des  plus  liautes  monlagnes  de  l’Ainerique  meridionale,  sont  aussi 
superieures  a des  depots  dcvoniens  caracterises  par  leurs  fossiies,  et  nous  devons  croire,  enfin, 
que  les  Productus  de  la  terre  de  Diemen  associes  a de  grands  Spirlfer,  et  ceux  de  la  Nou- 
velle  Ilollande  rapporles  par  M.  le  comte  Strzlecki,  sont  egalement  carboniferes. 

CLASSIFICATION  DES  PRODUCTUS. 

Ce  tableau  ne  contient  que  les  espbces  que  nous  avnnspu  voir  et  iludier.  Nous  marquons  d’un  asttrisque  * 

celles  qui  sc  Irouvent  en  Russie. 


A surface  ornde  de  , 
stries  longitudina- 
les 


\ 

I 


A surface  privde  de 
stries  longitudina- 
les  et  garuie  d’un 
grand  norabre  de 
tubes  ou  d’epincs. 


Anomaux. 


Lisses  dans  toule  leur  etendue.  Slriati. 


Rdtieuldes  dans  leur  premiere  moitid  par  le  croi- 
sement  de  piis  transverses.  Semireticulali.  . 


Garnies  de  tubercules  ou  de  tubes  nombreux  sur  J 
toute  leur  dtendue.  Spinosi 


A piis  transverses  sur  le  disque  visceral  seulement. 

t r 

Tubereuleux  ou  dpineux  \ 
au  sommet.  PustalosiA 

j Plats  et  garnis  de  plusieurs  ( 
rangsd’dpines  indgales.  < 
Punclali ( 


A piis  transverses  sur  J 
toute  la  coquiile. 


Valve  dorsale  lobde.  Hor- 
ridi 


Sans  piis  transverses' 
apparents  ou  rdgu- 
liers 


Valve  dorsale  vofltde.  Ca- 
perali.  . . ..... 


* 1 strialus,  Fiscli. 

* 2.  giganleus,  Mart. 

* 3.  latissimus.  Sow. 

* 4.  Edelburgensis , Phill. 

* 5.  hemisphmricM,  Sow. 

6“.  Scolicus,  Sow. 

* 7.  Neffedievi,  Nob. 

* 8.  tenuislrialus , Nob. 

9.  arcuarius,  de  Kon. 

* 10  undatus,  Defr. 

*11.  semireliculatus,  Mart. 
*12.  lobatus.  Sow. 

13.  sublmvis,  de  Kon. 

* 14.  Leplayi,  Nob. 

15.  expansus,  de  Kon. 

*16.  cos  talus,  Sow. 

*11.  medusa,  de.  Kon. 

18.  plica lilis,  Sow. 

* 19.  tubarius,  de  Keys. 

* 20.  carbonarius,  de  Kon. 

* 27.  scabriculus,  Mart. 

22.  quincuncialu,  Phill. 

* 23.  Cancrini,  Nob. 

* 24.  Koninckianus,  Nob. 

25.  spiniferus , King 

26.  gryphoides,  de  Kon. 

* 27.  mesolobus,  Phill. 

* 28.  puslulosus,  Phill. 

29-  ovalis,  Phill. 

30.  granulosus,  Phill. 

* 31.  punclatus,  Mart. 

* 32.  fimbria tus,  Sow. 

33.  horridus,  Sow. 

* 34.  horrescens.  Nob. 

35.  IJumboldti,  d’Orb. 

36.  Morrisianus,  King. 

* 31.  subnculeaius,  March. 
38.  pitpil/alus,  de  Kon. 

39  Dcshayesianus,  de  Kon. 

* 40.  producloidcs,  Murch. 

* 41.  membranaceus,  Phill. 

42.  caperatus,  J.  Sow. 

43.  proboscideus,  de  Vern. 

44.  Nyslianus,  de  Kon. 

45.  Leonhardi,  Wisseman. 
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1.  PRODUCTUS  STRIATUS. 

PL.  XVII,  FIG.  1,  a,  b. 

Mytilus  strialus,  Fischer,  1830  et  1837,  Oryct.  du  gouv.  de  Moscou , p.  181,  pi.  19,  fig.  4. 

Pinna  inflata , Phill. , 1836,  Geol.  of  Yorks.,  vol.  n,  p.  211,  pi.  6,  fig.  1. 

Pecten  lenuissitnus,  Eichw.,  1840,  Die  Thicrund  Pfianzen  Novgorod  Gouvern.,  p.  11. 

Lima  Valdaica , von  Buch,  1840,  Beilr.  zur  gcb.  Russl.,  p.  62. 

Lcptcena  anoma/a,  J.  Sow.,  1841,  Min.  conch.,  vol.  vn,  p.  9,  pi.  615,  fig.  1,  a,  c,  d. 

Productus  limceformis,  von  Buch,  1842,  Veb.  Prod.  od.  Lept.,  p.  22,  pi.  1,  fig.  4,  5 et  6. 

— striatus,de  Kon. , 1843,  Descr.  des  foss.de  Belg.,  p.  169,  pi.  6,  fig.  10,  a-d,  et  pi.  8 bis,  fig.  Ix,  a,  b. 

Le  caractere  le  plus  saillant  de  cette  coquille  consiste  dans  le  peu  de  developpement  de  sa 
charniere,  d’ou  residle  une  forme  triangulaire  semblable  a celle  d’un  cornet  coupe  longitu- 
dinalement  par  la  moitie.  Peu  epaisse  et  plus  ou  moins  poinlue  vers  son  extremite  cardinale, 
elle  s’elargit  promptement  sur  les  cotes,  mais  ces  expansions  laterales  n’etant  pas  soutenues 
par  la  charniere,  sont  toujours  irregulieres.  Les  oreillettes  sout  garnies  de  tubes  grclcs,  grou- 
pes  sans  ordre,  au  nombre  quelqucfois  de  vingt  a trente,  tandis  qu’on  n’en  voit  presque  jamais 
sur  les  autres  parties  de  la  coquille.  Le  test  est  d’une  minceur  extreme.  Les  slries  sont  fines, 
ondulees  et  courbees  sur  les  cotes,  de  maniere  a aboutir  presque  a angle  droit  sur  les  bords. 
Elies  augmentent  rapidement  en  nombre,  tantot  par  bifurcation,  tantot  par  interposition 
de  stries  nouvelles,  en  sorte  que  pres  des  bords,  elles  sont  aussi  fines  ou  meme  plus  fines  que 
vers  le  crochet. 

Ce  Productus  est  encore  remarquable  par  le  rapprochement  extraordinaire  des  deux  valves. 
Ge  caractere  avait  deja  frappe  MM.  de  Ruch  et  de  Koninck,  et  en  efiet,  on  ne  saurait  trop 
s’etonner  de  voir  des  coquilles  de  80  ou  100  millimetres  de  long,  n'avoir  entre  les  deux  valves 
que  2 ou  4 millimetres  d’intervalle.  Le  plus  grand  ecartement  des  valves  dans  les  Productus 
a lieu  ordinairement  vers  la  partie  viscerale,  celle  qui  contient  les  organes  les  plus  importants 
de  l’animal;  ici  c’est  souvent  le  contraire;  ainsi,  dans  un  de  nos  echantillons  de  Russie, 
l’intervalle  entre  les  deux  valves  est  de  4 millimetres  vers  le  bord  anterieur,  tandis  qu’il  n’est 
que  de  deux  dans  la  premiere  moitie  voisine  du  bord  cardinal.  Get  extreme  rapprochement  des 
valves,  joint  a la  minceur  de  la  coquille  eta  la  petitesse  de  sa  charniere,  nous  expliquent  les 
irregularites  de  la  forme  exterieure  de  cette  espece.  En  efiet,  ainsi  que  le  remarque  M.  de  Ko- 
ninck, les  circonstances  exterieures  doivent  avoir  eu  plus  d’iufluence  sur  des  animaux  aussi 
delicats,  que  sur  ceux  que  protegeait  une  coquille  epaisse,  ainsi  qu'une  masse  musculaire 
resistarite. 

Dimensions.  Longueur,  80  a 100  millimetres.  — Stries.  A 20  millimetres  du  crochet,  on 
en  compte  environ  ciuquante  dans  un  espace  de  20  millimetres.  Elies  sont  moins  nombreuses 
sur  les  echantillons  de  1’Oural. 

Rapports  et  differences.  De  toutes  les  especes  de  Productus,  ceile-ci  est  sans  contredit  la  plus 
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irreguliere,  la  plus  variable  et  celle  qui  s’eloigne  le  plus  du  type  ordinaire;  aussi  n’est-il  pas 
etonnant  qu’on  l’ait  fait  passer  successivement  par  cinq  genres  differents.  Cependant  la 
nature  des  stries  et  des  tubes  qui  laissent  presque  toujours  quelques  traces  sur  les  oreillettes, 
oflrent  des  caracteres  certains,  et  des  1840,  lorsque  M.  de  Buch  nous  en  montra  des 
echantillons,  nous  les  rapportames  aux  Produclus. 

Gis.  et  loc.  Constamment  associee  au  P.  giganleus,  cette  espece  a la  merae  importance  en 
llussie,  eL  doit  etre  raise,  comine  elle,  au  nombre  des  coquilles  les  plus  caracteristiques  de 
l’elage  inferieur  du  systeme  carbonifere,  ou  ses  valves  enchassees  les  unes  dans  les  autres 
forment  presque  des  couches  entieres.  C’est  dans  les  vallees  de  Stolobenka  et  de  Prikcha 
(Valdai),  que  nous  avons  trouve  cette  espece  le  plus  abondamment.  Elle  se  rencontre  aussi  a 
Loutchinskaia-Gorka,  pres  Tichwin,  gouvernement  de  Novgorod;  a Andoma,  dans  les  environs 
de  Vitegra;  au  village  de  Berekowa,  sur  la  riviere  Ossetr,  et  a Gourieva  (gouvernement  de 
Toula).  Dansl’Oural,  elle  sert  utilement  de  guide  au  milieu  des  dislocations  des  couches.  Nous 
l’v  avons  decouverte  sur  la  Tchusovaya,  quelques  verstes  au  dessus  de  Kalino;  a Grobovo, 
route  de  Perm  a Ekaterinbourg;  un  peu  a l’ouest  d’Ust-Kataf,  entre  ce  point  et  Simsk;  et 
enfm,  a quelques  verstes  a l’E.  d’Andreiouski,  sur  la  route  de  Preobajensk,  un  peu  avant 
Tchamalzino  (Oural  meridional).  L'un  de  nous  en  a trouve  une  variete  allongee,  semblable 
au  L.  anomala  Sow.,  sur  la  riviere  Sopljousa  affluent  de  la  Petchora.  Selon  M.  Fischer,  elle 
se  rencontrerait  encore  dans  les  sables  d’Arcbangelskv,  et  selon  M.  de  Buch,  sur  les  bords 
de  la  Moschinka,  pres  de  Zvenigorod  (Moscou).  La  meme  espece  provient  aussi  du  Bolland 
(Yorkshire),  et  des  calcaires  de  Vise  (Belgique). 

Explication  des  figures.  Pl.  XVII,  fig.  1,  a.  Individu  en  partie  brise  (Valdai). 

Fig.  1 , b.  Autre  individu  du  meme  lieu, 

2.  PRODUCTUS  G1GANTEUS. 
pl.  XVI,  FIG.  12,  a,  b;  pl.  XVII,  fig.  2,  a,  b,  c,  d. 

Lister,  1685,  Synops.  conch.,  pl.  465,  fig.  25,  b,  et  pl.  467,  fig.  26,  b. 

Anomiles  giganleus , Marlin,  1809,  Petr.  Derb.,  p.  6,  pl.  15,  fig.  1. 

— crassus,  id.,  ibid.,  p.  7,  pl.  16,  fig.  2. 

Tridacna  puslulosa,  Lam.,  1820,  Anim.  sans  vert.,  vol.  vi,  p.  107. 

Productus  giganleus.  Sow.,  1823,  Min.  conch.,  vol.  iv,  p.  19,  pl.  320. 

— personatus,  id.,  ibid.,  p.  20,  pl.  321  (moule  interne). 

— giganleus,  Defr.,  1826,  Diet,  des  Sc.  nalur.,  vol.  xun,  p.  352. 

— — Flem.,  1828,  Brit,  anim.,  p.  379. 

— crassus,  personatus,  id.,  ibid. 

— giganleus,  Desli.,  1836,  2C  idit.  de  Lamarck,  vol.  vii,  p.  385. 

Producla  giganlea,  Phill.,  1836,  Geol.  ofYorksh.,  vol.  ii,  p.  215,  pl.  8,  fig.  5. 

Leptccna  variabilis,  Fisch.,  1837,  Orycl.  du  gouv.  de  Moscou,  p.  144,  pl.  21. 

Productus  gigas  ou  giganteus,  von  Buch,  1842,  Veb.  Lept.  od.  Prod.,  p.  19. 

— — De  Koninck,  1843,  Descr.  des  foss.  de  Belg.,  p.  174,  pl.  7,  <jg.  4>  a b. 

■ pl.  11,  fig.  1,  0,  b,  c. 
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Cette  coquille,  gibbeuse,  transverse  et  plus  on  moins  dilatee  sur  les  cotes,  est  la  plus  grande 
que  nous  connaissions  dans  le  genre  Productus.  Elle  est  tres  large  ala  charniere  et  a les 
extremites  radices  etrarement  entieres.  Le  milieu  de  la  valve  dorsale,  de  forme  hemispherique, 
se  separeassez  nettement  des  oreillettes.  Lebord  cardinal  estrecourbe  sur  toutesa  longueur, 
en  consequence,  les  oreillettes  ou  ailes  lalerales  sont  arrondies  en  demi-cjlindres,  et  a la 
charniere,  elles  deviennent,  comme  le  crochet  lui-meme,  non  seulement  perpend iculaiies  an 
grand  axe  longitudinal  de  la  coquille,  mais  encore  repliees  en  dessous.  C est  un  des  caracteres 
distinctifs  des  P.  giganteus  et  latissimus. 

La  surface  est  ordinairement  stride  et  en  meme  temps  irregulierement  plissec.  Les  stries 
sont  de  grosseur  variable,  mais  ne  deviennent  jamais  aussi  lines  que  dans  l’espcce  precedente. 
Elles  sont  extremement  irregulieres,  tortueuses,  conlluentes,  sedivisant  pour  se  rejoindre,  se 
recouvrant  ou  se  eoupant  mutuellement.  Dans  les  echantillons  bien  conserves,  elles  se  perdent 
quelquefois  sur  le  prolongement  anterieur,  et  sont  cachees  parune  legere  tunique,  ridee  trans- 
versalement  (Pi.  XVII,  fig.  A).  La  surface  est,  en  outre,  divisee  par  des  plis  irreguliers  et  ine- 
gaux  qui  ne  sont  pas  toujours  exaclement  paralleles  entre  eux,  ni  paralleles  aux  stries,  et  qui 
ressemblent  assez,  comme  le  ditM.  de  Buch,  aux  plisd’un  tapis pendu  contre  un  mur.  Ils  sont 
profonds  et  ecarles  et  ne  commeneent  guere  a se  prononcer  que  vers  le  quart  de  la  coquille. 
Deux  plis  plus  forts  que  les  autres  et  sub-medians,  remontent  quelquefois  jusqn  au  crochet.  Les 
stries  sont  herissees  ca  et  la  de  petits  lubercules  qui  ont  donne  racine  a des  tubes,  comme  il  en 
existe  dans  tous  les  Productus.  Martin  les  a tres  bien  decrits,  et  les  a parfaitement  distingues 
dans  son  dessin,  d’avec  les  pointes  qui  apparliennent  a la  surface  interne  dela  valve  ventrale. 
Leur  norabre  est  variable  suivant  les  individus,  mais  ils  existent  aussi  bien  sur  le  P.  giganteus 
que  sur  le  P.  latissimus.  Ils  se  distingucnt  particulierement  sur  les  oreillettes,  et  s’avancent 
presque  jusque  sur  le  bord  cardinal  lui-meme  (Pi.  XVI,  fig.  12).  La  valve  ventrale  est  extre- 
mement concave,  et  suit  de  si  pres  le  contour  de  la  valve  dorsale,  que  dans  les  individus  de 
90  millimetres  de  longueur,  les  valves  ne  sont  separees,  dans  la  partie  viscerale,  que  par  un 
intervalle  de  8 millimetres;  sur  le  prolongement  anterieur  elles  sont  presque  en  contact.  Cet 
ecartement  des  valves,  quelque  petit  qu’il  soit,  est  encore  pres  du  double  de  celui  qui  existe 
dans  le  P.  striatus.  Le  test  est  epais  et  compose  de  couches  concentriques  qui  donnent  lieu 
a une  facile  decortication  de  la  coquille.  Martin  fait  judicieusement  remarquer  la  difference 
qu’il  y a entre  cetle  structure  et  celle  de  l’huitre  oil  les  lamelles  du  test  sont  imbriquees  et 
non  paralleles. 

Les  impressions  internes  sont  tres  curieuses.  Sur  la  valve  dorsale  elles  ne  nous  sont  connues 
que  par  des  moules  (Pi.  XVII,  fig.  2,  c).  Voici  ce  qu’on  y observe : pres  du  crochet,  se  trouvent 
deux  impressions  ramifiees  que  Ton  attribue  au  foie,  et  qui  sont  separees  par  un  sillon , 
au-dessous  et  sur  les  cdtes,  s’elevent  deux  larges  gibbosites  sub-quadrangulaires  et  strides 
longitudinalement  que  l’on  croit  etre  les  impressions  musculaires ; enfin,  plus  en  avant  et  un 
peu  plus  rapprochees  du  centre,  il  s’en  trouve  deux  autres  arrondies,  proeminentes,  a surface 
lisse  ou  granuleuse,  et  monlees  dans  deux cavites  plus  ou  moins  profondes.  La  valie  venliale 
a,  comme  dans  tous  les  Productus,  une  forte  dent  mediane  trifurquee,  a laquelle  se  rattache  une 
arete  peu  saillante  qui  s’avance  jusqu’au  milieu  de  la  valve.  Des  deux  cotes  de  cette  arete  sont 
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deux  callosites  allongees,  un  peu  irregulieres,  en  avant  desquelles  s elevent  deux  eminences 
ou  collines  qui  correspondent  aux  deux  cavites  de  l’autre  valve.  Le  prolongemeut  anterieur 
est,  comnie  dans  le  Productus  semireticulatus,  herisse  de  petites  pointes  couchees  en  avanl, 
dont  nous  avons  deja  parle  dans  nos  generalites.  Nous  n’avons  pas  vu  ces  pointes  sur  la  valve 
dorsale,  dont  le  moule  olfrc  un  nombre  infini  de  petites  granulations  et  de  points  enfonces, 
comme  dans  les  Leptcena  el  les  Choneles. 

Dimensions.  Longueur,  100  a 120  millimetres.  — Par  rapport  a la  longueur  : largeur, 

1 ,40  a 2,00;  epaisseur,  0,60.  — S tries.  A 20  millimetres  du  crochet  on  en  compte  vingt-cinq 
a trente  dans  un  espace  dc  20  millimetres. 

Rapports  et  differences.  Sous  le  nom  de  Leptcena  variabilis,  M.  Fischer  reunit  deux  ou  trois 
especes  qui  se  rencontrent  ensemble  en  Russie  et  qu’il  est,  en  effet,  bien  difficile  de  distinguer. 
La  plus  voisine  de  celle  que  nous  venons  de  decrire  est  le  P.  talissimus.  On  observe  souvent 
dans  le  calcaire  carbonifere,  soil  pres  de  la  riviere  Kamenka  daus  le  Valdai,  soit.  dans  le  dis- 
trict de  Rjef,  sur  le  Volga,  des  Productus  plus  transverses  que  le  P.  giganleus,  ou  les  oreil- 
iettes  se  Kent  a la  votite  mediane  par  une  pente  insensible,  et  ou  il  n’existe  pas,  en  general, 
de  ces  gros  pbs  Iongitudinaux  irreguliers,  si  remarquables  dans  l’espece  precedente.  Nous  ne 
nous  dissimulons  pas  qu’en  Russie  ces  Productus,  que  nous  rapportons  au  P.  talissimus , semblent 
quelquefois  se  Her  par  des  passages  au  P.  giganleus;  mais  ce  qui  nous  engage  a raaintenir  la 
separation  de  ces  deux  especes,  e’est  que  sur  les  cotes  du  Northumberland  et  a Kirby  Lonsdale, 
nous  avons  trouve  un  nombre  considerable  de  grandes  coquilles  tout-a-fait  semblables  au 
P.  talissimus  de  Russie,  sans  jamais  y decouvrir  le  P.  giganteus  avec  les  gros  plis  qui  le  ca- 
racterisent.  Dans  un  genre  ou  les  formes  sont  si  inconstautes,  il  est  necessaire  de  ne  de- 
duire  les  traits  doininans  de  Pespcceque  d’un  grand  nombre  d ecliantillons,  et  de  tenir  compte 
en  meme  temps  de  leur  distribution  geologique ; car  un  leger  caractere  attache  constamment 
et  exclusivement  aux  fossiles  de  couches  diderentes,  peut  acquerir  une  importance  qu’on  serait 
peut-etre  dispose  a lui  refuser  en  partant  de  certaines  idees  pbvsiologiques. 

Lorsque  le  Clionetes  comoides  est  engage  dans  la  roehe  et  que  l’area  et  les  tubes  cardinaux 
qui  le  caracterisent  ne  sont  pas  visibles,  il  pourrait  etre  confondu  avec  le  P.  giganteus,  si  Ton 
ne  faisait  attention  a la  forme  aplatie  de  ses  oreillcttes  eL  de  son  bord  cardinal,  ainsi  qua  la 
finesse  deses  stries  moins  souvent  reunies  en  faisceaux  (1).  Le  C.  comoides  est,  en  outre 
depourvu  d’epines  tubuleuses  sur  la  surface  de  ses  valves ; car  e’est  un  des  caracteres  du  genre 
auquel  il  appartient.  Le  P.  crassus  de  Martin  ne  differe  du  P.  giganteus  que  par  sa  forme 
moms  transverse  et  le  moindre  developpement  de  ses  cotes,  mais  il  existe  des  passages  de 
1 un  a 1 autre  qui  ne  permettent  pas  de  faire  de  ces  Productus  deux  especes  dislinctes. 
Le  P.  personatus  n est  qu  un  moule  interieur  d’une  des  varietes  du  P.  giganteus. 

Gis.  et  loc.  Le  P.  giganteus  est,  en  Russie,  une  des  coquilles  les  plus  caracteristiques  de  leta°-e 
inferieur  du  systeme  carbonifere,  auquel  il  appartient  exclusivement,  comme  le  Spirifer  Mos- 
ijuensis  appartient  aux  couches  moyennes.  Ces  coquilles,  qui  marquent  si  bien  deux  differents 

(1)  A 20  millimfttres  du  crochet,  le  C.  comoides  offre  environ  quarante-cinq  & cinquante  stries  dans  une 
largeur  de  20  millimfetres,  tandis  que  sur  le  P.  giganleus  il  n’y  en  a gufere  plus  de  trente  dans  le  meme  espace. 
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etages,  ne  se  rencontrent  jamais  ensemble  (I).  Quantl  nous  avons  decrit  la  structure  geolo- 
gique  de  la  Russie  centrale,  nous  avons  explique  les  relations  du  P.  gigahteus  avec  les  couches 
de  houille  qui  sont  a la  base  du  systeme  carbonifere,  et  nous  avons  fait  voir  l’importance 
que  la  connaissance  de  la  position  normale  et  straLigraphique  des  fossiles  peut  avoir  dans  les 
recherclies  pratiques  du  mineur.  C’est  surtout  dans  les  pays  tourmentes,  comme  le  Donetz  ou 
l’Oural,  que  cette  connaissance est  veritablement  utile  el  indispensable. 

Les  localites  ou  l’on  rencontre  le  P.  giganteus  sont  tres  nombreuses  en  Russie.  Nous  le 
connaissons  dans  le  Valdai,  a Peredkt,  dans  les  vallees  de  la  Kamenka  et  de  la  Lielaia,  et  a 
Ostaschkof  sur  le  Volga;  pres  de  la  riviere  Oka,  a Alexin,  a larousa,  et  a Peremuisclil ; dans 
le  bassin  du  Donetz,  a Roubejnoi,  aStila,  d’ou  M.  Leplay  en  a rapporte  de  beaux  exemplaires, 
eta  Karakouba,  ou  M.  Olivieri  pretend  aussi  en  avoir  trouve;  dans  1 Oural,  a Kainensk  et  a 
Bielobor  sur  la  riviere  Isset.  Nous  avons  vu  dans  le  cabinet  de  Berlin  de  tres  beaux  P.  gigan- 
teus provenant  d’Altwasser  et  de  Falkenberg,  en  Silesie,  ouils  caracterisent,  comme  en  Russie, 
les  couches  inferieures  du  systeme  carbonifere.  En  Augleterre,  on  sail  que  le  P . giganteus 
existe  aussi  a la  base  du  meme  systeme  dans  le  Derbyshire,  a Wellington,  pres  de 
Woolverhampton,  a Myniddcarey,  pres  de  Kidwelly  dans  le  Caermarthenskire,  aiusi  que 
dans  le  Cumberland;  tandis  que  le  P.  kemisphcericus  parait  appartenir  aux  etages  moyen 
et  superieur.  En  Belgique,  selon  M.  de  Koninck,  de  meme  qu’en  Russie,  le  P.  giganteus 
se  trouve  rarement  avec  le  S.  Moscpicnsis.  Il  parait  etre  du  reste  assez  rare,  et  n’ avoir  ete 

rencontre  encore  que  dans  les  calcaires  de  Vise. 

Explication  des  figures.  Pl.  XVII,  Fig.  2,  a.  Valve  ventrale  d’un  grand  individu  provenant 
du  Valdai.  Les  poinles  ne  sont  bien  prononcees  que  sur  la  moitie  anterieure. 

Fig.  2,  b.  Portion  de  la  meme  valve  vue  du  cole  du  crochet  pour  montrer  la  tripartition 

de  la  dent. 

Fig.  2,  c.  Moule  interne  de  la  valve  dorsale  d’un  autre  individu  (Valdai). 

Fig.  2,  d.  Variete  peu  transverse,  analogue  au  P.  crassus  de  Martin;  les  slries  sont 
presque  elFacees  sur  la  partie  anterieure  (Valdai). 

Pl.  XVI,  fig.  12,  a.  Variete  aussi  large  que  le  P.  latissimus,  mais  liee  au  P.  giganteus 
par  l’elevation  brusque  du  dos  au  dessus  des  cotes,  par  1 absence  de  sinus  et  par  les  plis 
irreguliers  de  sa  surface.  Le  bord  cardinal  est  fortement  enroule  (Valdai). 

Fig.  12,  b.  Le  meine  vu  du  cote  du  crochet. 

Nota.  — Bien  que  le  P.  latissimus  se  trouve  en  Russie  dans  plusieurs  locality,  comme  par  exemple  sur  Jes 
bords  de  la  rivteic  Kamenka  (gouvernement  de  Novogorod);  dans  le  district  de  Rjef,  sur  le  Volga;  A Sloboda  et 
h Peremuischl,  dans  les  gouvernements  de  Toula  et  de  Kalouga,  nous  n’en  possddons  pas  d’assez  bonsechantillons 
pour  le  figurer. 

(1)  Nous  devons  dire  cependant  qu’un  excellent  observateur,  M.  Leplay,  prdtend  avoir  trouvd  ces  deux  espfeces 
ensemble  ^ Roubejnoi,  dans  le  Donetz,  locality  ou  il  a long-temps  sejourne. 
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3.  PRODUCTUS  EDELBURGENSIS. 

PL.  XVIII,  FIG.  2. 

Producla  Edelburgensis,  Phill.,  1836,  Geol.  of  Yorks.,  vol.  n,  p.  214,  pi.  7,  fig.  5. 

Coquille  peu  transverse,  kemispherique.  Valve  dorsale  convexe  dans  toute  son  etendue 
sans  trace  de  sinus,  legerement  dilutee  sur  les  cotes,  a oreillettes  aplalies  et  peu  enroulees! 
Valve  ventrale  concave  et  appliquee  sur  la  valve  dorsale.  Surface  ornee  de  stries  larges 
megales,  sub-aplaties,  irregulierement  sinueuses,  dickotomes  et  confluentes,  avec  tubes  rares 
et  indiques  par  un  tubercule.  4 l’interieur,  cette  espece'est  tout-a-fait  serablable  aux  P.  gi- 
ganteus  et  latissimus.  La  valve  dorsale  presente  pres  du  crochet  deux  legeres  impressions 
ram  dices;  plus  en  avant  on  remarque  deux  empreintes  musculaires  epaisses  et  fibreuses,  el 

cnfin,  vers  le  milieu  de  la  longueur, deux  protuberances  qui  indiquent  dans  la  coquille  l’exis- 
tence  de  cavites  assez  profondes. 

Dimensions.  Longueur  50  a 60  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,20 
a 1,25;  epaisseur,  0,60.— Stries.  A 40  millimetres  du  crochet,  on  en  compte  dix-huit  a vingt 
dans  un  espace  de  20  millimetres. 

Rapports  et  differences.  Cette  espece,  associee  par  son  gisement  au  P.  giganteus,  s’en  distingue 
facilement  par  ses  oreillettes  peu  enroulees,  par  l’absence  de  grands  pi  is  longitudinaux 
et  par  la  largeur  de  ses  stries.  Les  oreillettes  sont  moins  aplaties  loutefois  dans  la  nature 
que  dans  le  travail  de  notre  dcssinateur;  il  ne  serait  meme  pas  impossible,  si  nous  en 
jugeons  par  certains  fragments,  qu’il  y eut,  sur  ce  point,  liaison  cntre  les  P.  giganteus  et 
Edelburgensis,  et  quc  toute  la  difference  ne  consistat  que  dans  la  largeur  des  stries,  et 
dans  I’absence  des  plis  longitudinaux. 

Gis.  et  loc.  Calcaire  carbonifere  infcrieur  des  vallees  dela  Kamenka  et  de  laPrikcha  (Valdai). 

Explication  des  figures.  Pl.  XVIII,  fig.  2.  Individu  a demi  depouille  de  son  test. 


4.  PRODUCTUS  NEFFEDIEVI.  — {Nov.  sp.) 

PL.  XVIII,  fig.  2. 

Coquille  de  taille  moyenne,  legerement  oblongue,  un  peu  plus  etroite  a la  charniere  que 
vers  le  milieu  de  sa  longueur.  Valve  dorsale  fortement  recourbee,  a dos  aplati  et  meme 
creuse  par  un  leger  sinus,  a cotes  fortement  replies  et  presque  verticaux.  Quand  le 
crochet  est  place  perpcndiculairement,  la  plus  grande  hauteur  de  la  valve  dorsale  est  vers  le 
milieu  de  sa  longueur.  La  surface  est  couverte  de  stries  fines,  filiformes,  equidistantes  et  peu 
dichotomes.  Elies  grossissent  peu  en  s’allongeant,  mais  s’ecartent  les  unes  des  autres  en 
sorte  que  les  intervalles  ou  sillons  sont  un  peu  plus  larges  que  les  stries.  Les  oreillettes, 
courtes  et  peu  developpees,  sont  traversees  par  deux  ou  trois  plis  irreguliers  qui  se  perdent 
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avant  d’arriver  sur  la  voute  mediane.  Le  test  est  mince,  et  par  suite  d une  legere  decortica 
tion,  onvoitsur  la  partie  recourbee  du  crochet  les  deux  impressions  ramiiees  u oie.  es 
deux  fortes  empreintes  musculaires,  si  remarquables  dans  le  groupe  du  P.  giganteus, 

se  voient  pas  ici.  Valve  ventrale  inconnue.  , . 

Dimensions.  Longueur,  50  millimetres.  — Par  rapport  a la  longueur  : largeur  0,  JO;  epais- 
seur,  0,60. — Stries.  A 20  millimetres  du  crochet,  on  encompte  environ  trente  a trente-deux 

dans  un  espace  de  20  millimetres.  . . 

Rapports  el  differences.  Cette  espece,  analogue  par  la  finesse  de  ses  sines  aux  . * na  u 
tenZiatus,  s’en  distingue  par  le  sinus  de  la  valve  dorsale  et  par  sa  forme  generale.  Sous 
ce  dernier  rapport,  elle  se  rapproche  beaucoup  du  P.  semcreticulatus,  avec  lequel  cependant 
on  ne  saurait Ta  confondre  a cause  de  ses  stries  plus  fines  et  non  reticulees  Ne  ponvant 
reunir  cette  espece  5 aucnne  de  celles  qui  nous  sont  connues,  nous  la  cons.derons  comme 
nouvelle  et  nous  la  dedions  au  conservateur  de  la  collection  du  corps  des  mines  de  Saint-1  e- 
tersbourg,  dont  nous  avons  mis  plus  d’une  Ibis  a contribution  et  les  connaissances  var.ees  et 

la  complaisance  infinie. 

Gis.  et  Loc.  Calcaires  carboniferes  de  la  Pinega,  gouvernement  d Archangel.  Cette  espece 
aete  trouveepar  le  lieutenant  de  Kokcharof,  notre  compagnon  de  voyage,  dans  1 mleneur 
d’un  deces  silex  qui  sont  disposes  par  zones  dans  les  calcaires  blancs  de  ce  pays,  comme  les 

silex  de  la  craie. 

5.  PRODLJCTUS  TEAU1STRIATUS.  ~ (Nov.  sp.) 

PL.  XVI,  FIG.  6. 

Products  comoides , de  Kon.,  1843,  Descr.  desfoss.  de  Belg.,  p.  172,  pi.  11,  fig-  2 (non  Sow.). 

Scoticus,  id.,  ibid.,  p.  207  (non  Sow.). 

Cocraille  allongee,  retrecie  vers  le  bord  cardinal,  et  irregulierement  developpee  sur  les 
cdtes  et  en  avant.  Valve  dorsale  fortement  bombee  dans  sa  partie  mediane  et  a pentes  late- 
rales  rapides.  Crochet  aigu,  rentte  et  eleve  an  dessus  des  cotes.  Oreillettes  pen  prononcees. 
Valve  ventrale  legereinent  et  egalement  concave  dans  toute  son  etendue,  et  laissant  entre 
elle  et  la  valve  dorsale  une  cavite  dont  la  hauteur  est  egale  au  quart  environ  de  la  longueur 
de  la  coquille.  Sa  surface  est  souvent  traversee  par  des  plis  irreguliers,  onduleux  et  discon- 
tinus  tandis  que  la  valve  dorsale  ne  porte  de  plis  semblables  que  sur  les  oreillettes  L’une 
et  Vautre  sont  ornees  de  stries  longitudinales  tres  fines,  a cause  du  prolongement  filiforme 
de  celles  qui  naissent  par  interposition.  Ces  stries,  sur  lesquelles  nous  n avons  pu  reconnaitre 
de  tubes,  ni  de  tubercules,  sont  remarquables  par  lcur  irregularite  et  par  a marueie  on 
elles  se  recouvrent  et  s’absorbent  mutuellement.  Les  intervals  qui  les  separent  sont  exlre- 

mement  etroits. 

Dimensions.  Longueur,  45  a 70  millimetres.  - Par  rapport  a la  longueur  : largeur,  0,80 
a 0,90 ; epaisseur,  0,40  a 0,50.  - Stries.  A 20  millimetres  du  crochet,  on  en  compte  cin- 
quante  a soixante  dans  une  largeur  de  20  millimetres. 
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Rapports  et  differences.  Par  la  finesse  de  ses  stries  et  par  l’absence  apparente  de  tubes  a la 
surface  des  valves,  cette  espece  rappelle  beaucoup  le  Chonetes  comoides  (. Productus  id.  Sow.); 
mais  elle  ne  possede  pas  le  caractere  qui  fait  de  ce  dernier  un  genre  distinct,  c’est-a-dire  une 
area  triangulaire  pourvue  a son  bord  superieur  dune  rangee  de  tubes.  Elle  ne  nous  parait 
pas  non  plus  identique  avec  le  P.  Scoticus,  auquel  M.  de  Koninck  l’a  reunie.  Nous  croyons 
devoir  reserver  le  nom  de  Scoticus  a une  coquille  deux  fois  plus  large  que  longue,  a bord 
cardinal  etendu,  a stries  inegales  et  interrompues,  comme  le  dit  Sowerby,  par  quelques 
epines  obsoletes.  Le  Productus  que  nous  proposons  d appeler  lenuistrialus,  est  veritablement 
distinct  de  tous  les  autres  par  la  finesse  de  ses  stries,  leur  irregularite,  et  par  l’absence 
ou  la  rarete  des  tubes  dout  elles  sont  pourvues.  Il  ne  peut  etre  compare,  sous  ce  point  de 
vue,  qu’au  P.  striatus,  qui  s’en  distingue  par  sa  forme  ainsi  que  par  la  plus  grande  conca- 
vite  de  sa  valve  ventrale,  et  au  P.  Neffedicvi,  qui  se  reconnait  au  leger  sinus  de  sa  valve 
dor  sale. 

Gis.  et  loc.  L’echantillon  que  nous  avons  figure  provient  des  calcaires  carboniferes  de 
Cosatchi-Datchi , sur  le  versant  oriental  de  1’Oural.  Nous  avons  trouve  la  raeme  espece 
dans  des  roches  contemporaines  sur  le  versant  occidental  de  l’Oural,  entre  Perm  et  Sere- 
briansk,  et  aux  environs  de  Sterlitamak  ; nous  ]a  possedons  aussi  de  Kachira,  sur  l’Oka,  et 
d’Unja,  pres  de  Kosimof.  Enfin,  M.  Leplay  l’a  rapportee  de  Ylacof,  sur  la  Kamenka  (Donetz). 
Elle  appartient  ordinairement  a l’etage  moyen  du  systeme  carbonift-re.  Hors  de  la  Russie, 
cette  espece  a ete  rencontree  dans  le  nord  de  l’Angleterre,  a Conishead,  Bolland  et  Greenhow 
Hill;  en  Belgique,  a Yise  eta  Chokier. 

Explication  des  figures.  Pl.  XYI,  fig.  6.  Individu  provenant  de  Cosatchi-Datchi. 

6.  PRODUCTUS  UNDATUS. 

PL.  XV,  FIG.  15. 

Productus  undatus,  Defrance,  1826,  Diet,  des  sc.  nat.,  xliii,  p.  354. 

— — De  Koninck,  1843,  Descr.  des/oss.  de  Half/  , p.  156,  pl.  12,  fig,  2,  a,  b,  c. 


Cette  espece  se  reconnait  au  premier  coup  d’oeil  par  les  plis  transverses  dont  sa  surface 
entiere  est  couverte.  Dans  la  plupart  des  Productus,  les  plis  d’accroissement  sont  imbriques 
de  telle  sorte,  qu’ils  paraissent  naitre  les  uns  au  dessous  des  autres;  ici,  au  contraire,  leur 
saillie  est  tournee  vers  le  crochet,  et  chaque  pli  nouveau  est  eleve  en  terrasse  au  dessus  du 
pli  forme  avant  Ini.  Ces  terrasses,  dont  la  hauteur  s’accroit  avec  l’age,  ne  sont  pas  toujours 
tres  regulieres;  elles  sont  quelquefois  interrompues  ou  se  joiguent  deux  a deux  sur  les  bords 
lateraux  de  la  coquille.  Les  echantillons  bien  conserves  qui  proviennenl  de  la  Belgique, 
ont  leur  plus  grande  largeur  a la  charniere.  La  valve  dorsale  n offre  aucune  apparence  de 
sinus  median;  elle  est  fortement  recourbee,  et  cependant  son  crochet  depasse  peu  le  bord 
cardinal.  Les  stries  longitudinales,  assez  fines  et  legerement  arrondies,  sont  serrees,  et  se 
multiplient  par  bifurcation  principalement  sur  les  cotes;  elles  sont  interrompues  par  les 
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terrasses  transverses.  M.  de  Koninck  dit  n’avoir  jamais  pu  y decouvrir  la  moindre  trace  de 
tubes,  cependant  nous  possedons  un  echantillon  qui  presente  sur  la  surface  de  la  vaive  dorsale 
six  ou  huit  tubereules  allonges,  lesquels  paraissent  avoir  donne  insertion  a des epines  tubuleuses. 

Dimensions.  Longueur,  15  millimetres;  largeur  131/2;  hauteur,  7 1/2. — S tries.  A 10  mil- 
limetres du  crochet,  on  en  compte  vingt  a vingt-qualre  dans  une  largeur  de  1 0 millimetres. 

Rapports  et  differences.  L’ existence  de  plis  transverses  sur  le  prolongement  anterieur, 
comme  sur  la  partie  viscerale,  distingue  cette  espece  de  presque  toutes  ses  congeneres. 

Gis.  et  loc.  Nous  avons  decouvert  ce  petit  Productus  dans  le  calcaire  jaune  appartenant  au 
systeme  carbonifere  d’Unja,  pres  de  Kosimof.  En  Europe,  il  n’est  encore  connu  que  dans  le 
calcaire  carbonifere  de  Yise.  Nous  croyons,  avec  M.  de  Koninck,  que  c’est  par  erreur  que 
M.  Defrance  le  cite  a Chimay,  localite  ou  il  n’exisle  que  des  depots  devoniens. 

Explication  des  figures.  Pl.  XY,  fig.  15.  Echantillon  provenant  d’Unja. 


7.  PRODUCTUS  SEMIRETICULATUS. 

PL.  xvi,  fig.  1,  et  PL.  xviii,  fig.  10,  a,  b.  — Var.  Martini,  pl.  xvm,  fig.  9. 


Anomites  semireticulalus,  Mart.,  1809,  Petr.  Derb.,  p.  1,  pl.  32,  fig.  1 et  2;  pl.  33,  fig.  /i. 

— productus,  id.,  ibid.,  p.  9,  pl.  22,  fig.  1,  2,  3. 

Productus  antiquatus,  Sow.,  1823,  Alin,  conch.,  vol.  iv,  p.  15,  pl.  317,  fig.  5,  6. 

— Martini,  id.,  ibid.,  fig.  2,  3,  4. 

— concinnus,  id.,  ibid.,  p.  16,  pl.  318,  fig.  1. 

— lobatus,  Desh.,  1831,  Coq-  caract.  des  ten.,  p.  118,  pl.  9,  fig.  6 et  7 (non  id.  Sow.). 

Slrophomena  antiquata,  Bronn,  1835,  Leth.  geogn.,  vol.  i,  p.  86,  pl.  3,  fig.  6,  a,  b. 

Productus  Martini,  Desh.,  1836,  2e  edit,  dc  Lamarck,  vol.  vn,  p.  383. 

— antiquatus,  id.,  ibid.,  p.  384. 

Producta  Martini,  Phill.,  1836,  Gcol.  of  Yorks.,  vol.  ii,  p.  213,  pl.  7,  fig.  1,  et  pl.  8,  fig.  19. 

— antiquata,  id.,  ibid.,  pl.  7,  fig.  3. 

— concinna,  id.,  ibid.,  p.  214,  pl.  7,  fig.  9. 

Leptcena  antiquata,  Fiscli.,  1837,  Oryct.  dugouv.  de  Moscou,  p.  142,  pl.  26,  fig.  4 et  5. 

— tubulifera,  id.  ibid.,  fig.  1 (non  id.  Desh.)  (1). 

Productus  antiquatus  et  Martini,  von  Buch,  1840,  IJeitr.  zur  gcb.  Russl.,  p.  65,  67  et72. 

— — Id.,  1842,  Ucber  Prod-  Oder.  Lepl.,p.  29,  pl.  2,  fig.  7,  8,  9. 

— Martini , et  concinnus,  id.,  ibid.,  p.  30  et  33. 

— Martini,  de  Kon.,  1842,  Descr.foss.  deBelg.,  p.  160,  fig.  2 et  6 ; pl.  8,  fig.  2,  et  pl.  8 bis,  fig.  1 et  2. 


Nous  sommes  tres  disposes  a reunir  en  une  seule  espece,  ainsi  que  le  fait  M.  de  Koninck, 
ies  P.  antiquatus,  Martini  et  concinnus  de  Sowerby,  et  nous  avons  eprouve  comme  lui 
l’extreme  difliculte  ou  plutot  l’impossibilite  deles  separer  d’une  maniere  nette  et  trancbee. 
Nous  croyons  cependant  qu’ils  peuvent  etre  consideres  comme  desvarietes  assez  importantes, 
et  c’est  comme  telles  que  nous  allons  les  decrire. 


(1)  Le  P.  tubuliferus  Desh.  n’est  autre  que  le  P.  horridus  du  Zechstein. 
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Le  P.  antiquatus,  auquel  nous  restituons  lo  nom  de  semireticulatus  que  lui  avait  primitive- 
ment  donue  Martin,  esl  une  coquille  gibbeuse,  transverse,  de  forme  assez  variable.  La  valve 
dorsale  est  tres  convexe  et  prolongee  en  avant.  Quand  elle  est  placee  de  maniere  a ce  que  le 
crochet  soit  dans  une  position  verticale,  la  plus  grande  hauteur  de  cette  valve  est  au  milieu  ou 
avant  le  milieu  de  sa  longueur,  selon  que  le  prolongement  anterieur  est  plus  ou  moius  deve- 
loppe.  Un  sums  assez  profond  et  bien  caracterise  la  divise  cn  deux  parties  egales,  et  remonte 
jnsqu’au  crochet.  Le  bord  cardinal  droit  est  egal  au  plus  grand  diametre  transverse,  et  souvent 
depasse  le  reste  de  la  coquille.  Le  crochet  est  recourbe,  ct  se  projette  au  dela  du  bord 
cardinal.  Les  oreillcttes  laterales  aplatics,  plus  ou  moins  developpees,  forment  avec  la 
voute  mediane  un  angle  tres  prononce.  Nous  avons  fait  representer,  pi.  XVI,  fig.  un 
individu  provenant  de  Loucbkii,  sur  1’Oka,  dont  les  oreillettes  sont  tres  larges,  minces 
aplaties  et  garnies  de  tubes  epars  et  saus  ordre,  et  a cette  occasion,  nous  crovons  devoir 
emetlre  quelques  doutes  sur  la  position  des  tubes,  tels  qu’ils  sont  represenles  par 
quelques  auteurs.  Nous  u’avons  jamais  vu  dans  le  P.  antiquatus  de  lubes  inseres  sur  1’arete 
meme  du  bord  cardinal,  et  formant  une  seric,  unique;  ceux  qui  sont  le  plus  rapproches  de  la 
charniere,  nous  ont  toujours  paru  etre  accompagnes  de  tubes  semblables  ct  de  meme  nature, 
soit  sur  les  oreillcttes,  soit  sur  le  reste  de  la  coquille.  La  valve  ventrale,  sub-plane  dans  sa 
partie  visedrale,  est  divisee  par  un  leger  bourrelet  longitudinal  qui  correspond  au  sinus  de 
la  valve  dorsale.  Dans  sa  partie  inferieure,  elle  se  recourbe  perpendiculairement  sur  elle- 
meme  et  s applique  si  exaclement  sur  1 autre  valve,  que  certains  auteurs  ont  cru  que  le 
prolongement  etait  forme  par  la  valve  dorsale  seule.  Ce  prolongement,  d’une  minccur  extreme, 
n’esl  presque  jamais  integralement  conserve. 

Les  valves  sont  striees  longitudmalemcnt.  Les  stries  sont  de  grosseur  moyenne,  inter- 
mediaires  entre  cedes  du  P.  costatus  et  celles  des  P.  striatus,  tenuistriatus  et  Neffcdimi. 
A 20  millimetres  du  crochet,  il  y en  a,  en  moyenne,  environ  vingt-deux  a vingt-lrois  dans 
une  largeur  de  20  millimetres.  Ccs  stries  sont  arrondies,  droites  ct  non  sinueuses;  elles 
sont  plus  ou  moins  simples  sur  le  lobe  median,  et  dichotomes  sur  les  cotes.  La  premiere 
moilic  de  la  coquille  of  Ire  une  cspece  de  trcillissage,  produit  par  des  plis  concentriques  regu- 
liers,  qui  relevent  les  stries  et  les  rendent  tuberculeuses.  Ces  plis  n’existent  pas  sur  le  pro- 
longement anterieur,  particularile  qui  avait  frappe  Martin,  et  qui  lui  avait  fait  nommer  cette 
espece  Anom.  semireticulatus.  Les  stries  longitudinales  sont  quelquefois  legerement  granulees; 
ce  qui  nous  parait  etre,  comme  chez  le  P.  costatus  et  chez  d’autres,  le  resultat  de  1’enle- 
vement  de  la  couche  extericure  du  test. 

M.  de  Bnch  a cru  que  ce  Productus  n avait  jamais  de  tubes  a la  surface;  ils  y sont  races,  en 
effet,  dans  certaines  conlrees;  mais  cependant  il  cn  cxiste  presque  toujours.  M.  de  Koninck 
parait  en  avoir  observe  souvent  un  petit  groupe  place  de  cliaque  cote  pres  du  bord  cardinal 
immediatemeut  au  dessousdu  dernier  pli  de  la  partie  visceralc,  et  nous  en  avons  vu  dans  des 
echantillons  de  Russie  sur  le  reste  de  la  surface.  Ils  ne  laissent,  en  tombant,  qu'une  petite 
ouverlure  qui  se  cicatrise  avec  le  temps  et  qu’il  est  difficile  de  reconnoitre.  Ces  tubes  sont 
plus  nombreux  et  leurs  racines  plus  saillantes  dans  un  eehantillon  qui  provient  de  la  Dvina, 
et  que  nous  avons  represente  pi.  XVIII,  fig.  10.  Get  individu  dont  il  faudrait  peut-etre  faire  une 
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variete  dislincte , offre  cela  de  particular,  que  les  tubes  se  trouvent  places  souvent 
sur  de  petites  cotes  qui  sont  le  produit  de  la  reunion  de  deux  stries,  et  qui  se  subdivisent 

bientot  elles-memes  en  plusieurs  stries  nouvelles. 

A l’interieur,  la  valve  ventrale  est  pourvue  d’une  dent  mediane  trifurquee  a son  extremite 
et  reunie  an  bord  cardinal  par  un  petit  talon  evide  sur  les  coles.  Vue  par  sa  lace  interne,  cette 
dent  parait  formee,  a sa  base,  de  deux  tubercules  reunis  qui  se  detaehent  d une  callosite  large 
et  aplatie.  Une  legere  arete  mediane  traverse  la  valve  dans  une  grande  partie  de  sa  longueur, 
el  separe  les  deux  impressions  du  foie  qui  sont  placees  an  dessous  du  bord  cardinal.  Les  stries 
treillissees  de  I’exterieur  se  voient  a I’interieur,  et  vers  le  bord  la  valve  est  henssee  de  pointes 
arrondies,  couchees  en  avant,  qui,  an  lieu  d’avoir  etc  seeretees,  comme  les  tubes  exter.eurs, 
par  des  appendices  saillants  des  bords  du  manteau,  doivent  avoir  ete  formees  dans  les 

cavites  vasculaires  de  sa  surface.  _ 

Dimensions.  Cette  espece  acquiert  une  tres  grande  taille;  en  Belgique  et  en  Angleterre,  on 

en  trouve  des  ecliantillons  qui  ont  7 a 8 centimetres  de  long.  Les  plus  grands  que  nous  ayons 
rapportes  de  Russie  ont  environ  5 centimetres  de  long  sur  6 de  large. 

Variete  A.  — La  variete  connue  dans  les  collections  sous  le  nora  de  P.  Martini,  se  distingue 
du  P.  semireticulalus  par  l’absence  de  sinus  et  par  la  longueur  de  son  prolongement  anterieur ; 
le  caractere  des  stries  semi-reticulees  y est  aussi  rnoins  apparent;  enfin  c’est  une  coquille 
plus  petite,  rnoins  transverse  et  presque  depourvue  d’oreillettes  laterales.  Toutes  ces 
differences,  cependant,  sont  inconstantes,  etquand  on  rassemble  un  grand  nombre  d’echan- 
tillons,  on  voit  des  passages  d’une  forme  a 1’autre.  En  Angleterre,  le  P.  Martini  a sur  la 
surface  de  ses  valves  des  restes  de  tubes  plus  prononces  que  le  P.  semireticulalus  ; en  Russie, 
nous  avons  trouve  plusieurs  de  ces  tubes  encore  en  place  (Pi.  XVIII,  fig.  9). 

Variete  B. Le  P.  concinnus  est  une  coquille  lobee  comme  le  P.  semireticulalus , mais  plus 

petite  et  depourvue  de  plis  concentriques  sur  la  partie  viscerale.  Elle  passe  au  P.  Martini  par 
[a  disparition  graduelle  de  son  sinus,  et  semble  elre  le  veritable  lien  entre  les  deux  formes 
principales  de  l’espece  qui  nous  occupe.  Elle  parait  avoir  aussi  les  stries  plus  plates,  plus  effa- 
cees,  soyeuseset  peu  dichotomes. 

Rapports  et  differences.  La  conservation  des  lubes  a la  surface  des  valves  ou  leur  disparition, 
due  a des  causes  accidentelles,  ont  servi  a etablir  des  especes  qui  ne  insistent  pas  a un  examen 
approfondi.  Ainsi,  dememe  que  nous  verrons  bientot  le  P.  lobatus  changer  de  nom  et  s’appeler 
longispinus,  lorsque  ses  tubes  sont  conserves,  de  meme  aussi  croyons-nous  que  le  P.  spmosus 
ne  differe  du  P.  Martini  que  parce  qu’il  porte  encore  quelques  restes  d’epines  tubuleuses. 
Cette  difference  qui  n’est  pas  reelle,  ne  pourrait  done  justifier  le  maintien  du  P.  spinosus 
comme  espece  dislincte,  et  nous  l’aurions  completement  assimilee  au  P.  Martini,  si  nous 
avions  pu  nous  assurer  qu’il  a,  comme  celui-ci,  la  valve  ventrale  plane  ou  peu  concave  dans 

sa  partie  viscerale.  , . . 

Cis.  et  loc.  Le  P . semireticulatus  est  un  des  fossiles  les  plus  caracteristiques  du  systeuie 

carbonifere,  et  parait  avoir  vecu  sur  presque  toutes  les  parties  du  globe.  En  Russie,  ll  appar. 
tient  generalement  a la  partie  moyenne  du  calcaire  carbonifere,  et  s’y  trouve  tres  souvent 
associe  au  Spirifer  Mosquensis.  Il  abonde  sur  la  Dvina,  notamment  a Syskaia  et  a Ropatcheva; 
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sur  la  Pinega;  plus  au  nord,  sur  un  affluent  de  la  Vachkina,  dans  les  monts  Timans,  pres  de  la 
met-  Glaciate;  pres  du  village  de  Podtclier,  sur  la  Petchora;  dans  tous  les  environs  de  Moseou, 
a Miatehkova,  Podolsk,  etc.;  sur  l’Oka,  a T.ouclikii,  d’ou  provient  lebel  echantillon  represente 
pi.  XVI,  fig.  1 ; a Zaraisk,  dans  le  gouvernement  de  Riazan;  a Petrofskaia,  a Lissitchi- 
balka  et  a Ouspenkoi  (Donetz),  dans  les  calcaires  qui  alternent  avec  les  couches  de  houille. 
Cette  meme  espece  s’etend  jusque  dans  VOural,  et  se  montre  dans  les  premiers  releve- 
inenls  du  calcaire  carbonifere,  a Sterlitamack  et  a Sarana.  Elle  est  tres  abondanle  a 
Cosatchi-Datchi,  sur  lerevers  oriental  de  la  cliaine,  a Vest  de  Miask,  ainsi  qu’a  Soulem,  sur  la 
Tchusovaya.  Enfin,  elle  a ete  rapportee  des  montagnes  de  V Altai  par  notre  ami  M.  de  Tclii- 
batcheff,  qui  nous  en  a montre  des  echantillons  provenant  de  la  rive  droite  de  la  Bouchtarma, 
des  mines  de  Rydark,  de  Zirianof,  de  Nikolaielf  et  du  village  de  Laziha. 

M.  Leplay  la  cite  aussi  dans  les  valleesde  Bouistraia  et  dela  Kamenka  (Donetz).  M.  Olivieri 
l’a  trouvee  a Sloboda,  gouvernement  de  Toula,  dans  les  couches  voisines  des  houilles  qu’i!  a 
exploitees;  e’est  un  des  eas  rares  ou  cette  espece  descend  dans  Vetagc  inferieur  du  calcaire 
carbonifere.  Selon  M.  de  Bueh,  elle  se  trouve  encore  a Peredki  et  sur  le  ruisseau  Stolobenka, 
dans  le  Valdai ; a Alexine,  sur  1’Oka,  et  meme  a Kirilof,  oil  elle  aurait  ete  decouverte  par 
M.  Blasius  dans  les  calcaires  que  nous  rapportons  a la  partie  inferieure  du  systeme  permien. 
Nous  n’avons  jamais  vu  nous-memes  le  P.  semireticulatus  s’elever  au  dessus  du  systeme 
carbonifere,  et  1’exemple  cite  par  M.  de  Buch,  s’il  se  confirme,  serait  une  exception  unique, 
non  seulement  en  Russie,  mais  en  Europe,  car  nous  ne  connaissons  le  P.  semireticulatus  nulle 
part  dans  le  Zechstein,  ni  en  Allemagne,  ni  en  Angleterre.  Celui  qui  a ete  cite  par  M.  Sedgwick 
dans  le  magnesian  limestone  du  comte  de  Durham  est  une  espece  differente. 

Dans  le  reste  de  1’Europe,  comme  en  Russie,  cette  espece  accompagne  presque  partout  le 
calcaire  carbonifere  et  lui  appartieut  exclusivement.  Elle  se  rencontre  en  Belgique,  a Vise,  a 
Feluy,  aux  Ecaussines,  a Soignies  et  a Tournay;  a Crumford,  sur  le  Rhin;  en  Angleterre, 
dans  le  Derbyshire,  dans  le  Yorkshire,  dans  le  Cumberland,  le  Northumberland  et  le 
Flintshire  (Phillips);  en  Irlande  (Griffith);  au  Spitzberg  (de  Verneuil). 

Enfin,  elle  exislc  aussi  dans  certains  etats  de  l’Ainerique  du  Nord,  tels  que  celui  del’Ohio, 
d’ou  elle  nous  a ete  envoyee.  Dans  I’Amerique  du  sud,  M.  d’Orbigny  en  a rapporte  des  bords 
du  lac  de  Titicaca,  sur  le  plateau  d’ou  s’elevenl  les  plus  bautes  sonunites  des  Andes,  une 
espece  tres  voisine. 

Explication  des  figures.  Pl.  XVI,  fig.  1 . Individu  a larges  oreillettes  provenant  des  bords 
de  l’Oka.  Les  plis  concentriques  ont  presque  disparu  par  suite  d’une  legere  decortication. 

Pl.  XVIII,  fig.  10,  a.  Individu  provenant  des  bords  de  la  Dvina. 

Fig.  10,  b.  Interieur  d’une  valve  venlrale  provenant  de  Miatehkova. 

Fig.  9.  Var.  Martini  avec  tubes  sur  les  c6tes.  Quelques  tubercules  negliges  par  le  dessi- 
nateur  indiqueut  qu’il  en  existe  sur  d’autres  parties  de  la  surface. 
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8.  PBODUCTUS  LOBATUS. 
pl.  xvi,  fig.  3,  a,  b,  et  pl.  xviii,  fig.  8 

Anomice  cchinalce,  Ure,  Rutherglen,  p.  316,  pl.  15,  fig.  6- 

Produclus  longispinus?  Sow.,  1812,  Min.  conch.,  vol.  i,  p.  156,  pl-  68,  fig-  1- 

— Flemingii?  id.,  ibid.,p.  155,  pl.  68,  fig.  2. 

— lobalus,  id.,  1823,  ibid.,  vol.  iv,  p.  16,  pl.  318,  fig.  2-6. 

— longispinvs  et  lobalus,  Fleming,  1828,  British  anim.,  p.  378. 

Producta  lobala,  1’hill. , 1836,  Geol.  Yorks. , vol.  ii,  p.  216,  pl.  8,  fig.  7. 

Produclus  lobatus,  von  Bnch,  1862,  Ueber  Prod.  od.  Lcpt.,  p.  32,  pl.  2,  fig.  17. 

— longispinus,  de  Kon.,  1863,  Desc.  desfoss.  de  Belg.,  p.  187,  pl.  12  bis,  fig.  2 ( excl . pl.  12,  fig.  11). 

Petite  coquille  de  lagrosseur  d’une  noix.  Valve  dorsale  recourbee  suivant  une  ligne  demi- 
circulaire,  alteignant  saplus  grande  hauteur  avant  le  milieu  de  sa  longueur,  et  divisee  par  un 
sinus  plus  ou  moins  profond  qui  remonte  jusqu’au  crochet.  Les  oreillettes,  petites  et  sub-trian- 
gulaires,  sont  separees  de  la  region  dorsale  par  une  depression  prononcee.  Le  bord  cardinal 
amiuci  est  de  la  merne  longueur  que  le  diametre  transverse;  MM.  de  Buch  et  de  Koninck  y ont 
observe  les  traces  de  trois  ou  quatre  tubes.  La  valve  ventrale  est  concave  des  I’origine,  et 
profondement  enfoncee  dans  la  valve  dorsale.  Toutes  deux  sont  couvertes  de  slries  longi- 
iudinales,  traversees  dans  leur  premiere  moitie  seulement  par  quelques  plis  concentriques 
plus  faibles  que  dans  l’espece  precedente.  Ces  stries  grossissent  rapidement  sur  le  prolonge- 
ment  anterieur.  C’est  sur  celles  qui  bordent  et  limitent  le  sinus,  que  sont  places  trois  ou  quatre 
tubes  qui  distinguent  particulierement  cette  espece.  Selon  M.  de  Koninck,  ces  tubes 
seraient  artieules  et  composes  de  plusieurs  pieces  rentrant  les  unes  dans  les  autres,  mais  nous 
ne  connaissons  rien  de  semblable  dans  les  Produclus,  et  leurs  tubes  nous  ont  toujours  paru 
sans  anneaux  ni  articulations. 

Dimensions.  Longueur,  11  a 15  millimetres.  Selon  M.  de  Koninck,  elle  en  aurait  quelquefois 
25  a 30.  Largeur,  13  a 17  mill. — Stries.  A l’endroit  ou  finit  la  partie  viscerale,  c’est-a-dire  a 
peu  pres  a 10  millimetres  du  crochet,  il  y en  a dix  a douze  dans  une  largeur  de  10  mill. 

liapports  el  differences.  Cette  espece  est  bien  remarquable  par  les  trois  ou  quatre  gros  lubes 
qui  se  trouvent  de  chaque  cote  du  sinus,  et  par  la  courbe  continue  de  son  profil  qui  la 
distingue  de  toutes  celles  ou  le  prolongement  anterieur  est  separe  du  disque  par  une  brusque 
flexion.  Elle  se  distingue  en  outre  des  jeunes  individus  du  P.  semirelic ulalus,  par  la  conca- 
vite  de  la  valve  ventrale  qui  se  creusea  partir  du  bord  cardinal,  au  lieu  de  former  un  disque 
aplati  sur  toute  la  partie  viscerale.  Ce  caractere  n’a  pas  ecliappe  a M.  de  Buch,  qui  dit 
expressement  que  la  valve  ventrale  est  profondement  enfoncee  dans  la  valve  dorsale.  Enlin, 
nous  ajouterons  coinme  differences  secondaires  la  profondeur  du  sinus  dorsal,  les  stries  ordi- 
nairement  plus  lines  dont  il  est  couvert,  et  les  cotes  elevens  qui  le  bordent.  Le  P.  longispinus 
Sow.  ne  nous  parait  etre  qu’un  P.  lobatus,  dont  les  tubes  sont  conserves;  aussi,  a l’exeinple 
de  MM.  de  Buch  et  de  Koninck,  soinmes-nous  disposes  a reimir  ces  deux  especes.  Le 
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P.  Flemingii  avait  deja  ete  considere  par  M.  Fleming  lui-meme  comme  nn  double  emploi  du 
P.  lobatus.  Des  Irois  110ms  que  Sowerby  a donnes  a cette  espece,  le  meilleur  serait  celui 
qui  rappelle  le  nom  du  savant  a qui  Ton  en  doit  la  deeouverte,  mais  il  n’est  pas  usite;  le 
plus  connu  esl  celui  que  M.  de  Buch  a adopte  (P.  lobatus),  et  il  a l’avantage  d ’exprimer  un 
caractere  qu’aucune  autre  espece  ne  possede  d’une  maniere  aussi  prononcee;  sonchangement 
en  celui  de  longispinus,  propose  par  notre  ami  M.  de  Koninek,  aurait  l’inconvenient  de  faire 
croire  que  les  longues  epines  sont  le  privilege  de  cette  espece,  tandis  qu’il  en  exisle  d’aussi 
longues  dans  plusieurs  autres,  lelles  que  les  P.  Martini,  Cancrini,  horridus,  etc 

Gis.  et  loc.  En  Russie,  nous  avons  trouve  le  P.  lobatus  dans  les  calcaires  blancs  carboniferes 
de  Kopatcheva,  sur  la  Dvina,  et  plus  an  nord  encore  sue  les  bordsde  la  riviere  Bielaia,  pres 
de  la  mer  Glaciale;  dans  ceux  d’Alexine,  de  Serpoukbof,  sur  l’Oka;  dans  la  conlree  du  Donetz, 
a Lissichi-Balka  et  a Pietnaz.  Les  mdividusde  cette  derniere  localite  ne  sont  pas  profondement 
lobes.  M.  de  Buch  le  cite  a Stechova,  sur  le  Volga,  gouvernement  de  Tver.  Il  est,  en  general, 
sou  vent  associe  auP.  semiretit  ulatuse  t an  Spirifer  Mosijuensis,  et  il  caracterise  assez  bien  letage 
moyen  du  calcaire  de  montagne.  Hors  de  la  Russie,  on  rencontre  cette  espece  en  Silesie  a 
Altwasser,  pres  de  Waldenburg  (von  Buch);  en  Allemagne,  a Ratingen;  en  Belgique,  a Vise 
Feluy  et  Tournay  (de  Koninek);  en  Angleterre,  dans  file  d’ Arran  et  dans  le  comte  de 
Linlithgow  (Sowerby);  dans  le  Northumberland  (Phillips);  en  Ameriquc,  dans  1’etat  de  l’Ohio 
(d’Archiac  et  de  Verneuil);  a Saint-Louis,  sur  le  Missouri  (de  Koninek);  enfin,  des  individus 
a peu  pres  identiques  a ceux  d’Europe  ont  ete  rapportes  par  M.  d’Orbigny  des  environs  du 
lac  de  Titicaca,  sur  le  plateau  des  Andes. 

Explication  des  figures.  Pl.  XVI,  fig.  3,  a.  Individu  provenant  des  environs  de  Serpoukhof. 

Fig.  3,  b.  Section  longitudinale  du  meme  echantillon. 

Pl.  XVIII,  Fig.  8.  Individu  provenant  de  Kopatcheva,  sur  la  Dvina. 


9.  PRODUCTUS  LEPLAYI.  — (Nov.  sp.) 

PL.  XVI,  FIG.  4,  a,  b. 

Cette  espece,  qui  provient  des  marnes  gypsiferes  de  Bakhmout,  et  que  nous  considerons 
comme  nouvelle,  est  surtout  remarquable  par  sa  forme  transverse,  et  par  la  double  rangee  de 
tubes  dont  sont  garnics  ses  oreillettes.  L’une  de  ces  rangees  suit  le  bord  cardinal,  et  descend 
meme  sur  les  aretes  laterales;  elle  se  compose  de  six  tubes  places  a droite  et  a gauche  du 
crochet ; quatre  sont  pres  de  la  charniere,  et  deux  sur  les  cotes.  Ces  lubes  sont  couches  en 
arriere  et  inclines  vers  les  angles  lateraux  de  la  coquille.  La  seconde  serie,  composee  de 
quatre  tubes,  est  oblique  par  rapport  a la  premiere,  el  longe  la  Jegere  depression  qui  separe 
les  oreillettes  de  la  voute  dorsale.  Enfin,  on  distingue  encore  sur  cette  derniere  partie  quatre 
ou  cinq  tubes  semblables  places  sans  aucun  ordre. 

La  valve  dorsale,  fortemeut  transverse  et  peu  prolongee  en  avant,  est  divisee  par  un  sinus 
peu  marque  ; le  crochet  est  petit  el  depasse  a peine  lebord  cardinal.  Les  oreillettes  sont  planes 
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et  distinctes  de  la  voute  dorsale.  La  surface  est  couverte  de  stries  longit.udinales,  arrondies, 
distantes,  eatre  lesquelles  naissent,  vers  les  bords,  des  stries  un  peu  pins  petiles.  Leur 
grosseur’est  un  peu  superieure  a celle  des  stries  ordinaires  du  P.  semireticulatus  Elies  sent 
traversees  dans  la  premiere  moitie  par  des  plis  transverses  qui  les  rendent  tuberculeuses. 

Valve  ventrale  inconnue. 

Dimensions.  Longueur,  28  millimetres.  - Par  rapport  a la  longueur  : largenr  \,W. 
Stries.  A 10  millimetres  du  crochet,  onen  oompte douze dans une  largeur  de  10  mdlimetres, 
a 20  millimetres,  il  v cn  a environ  treize  ou  seize  dans  une  largeur  de  20  mdlimetres. 

• Rapports  et  differences.  Les  deux  rangees  de  tubes  qui  garmssent  les  ore.llettes,  ont  ici  la 
meme  disposition  que  dans  le  P.  Fridas ; mais  c’est  a pen  pres  la  seu  e analogie  qiu  rat  ache 
ensemble  ces  deux  especes  appartenant  a la  meme  formation.  Par  la  nature  de  ses  stries, 
ainsi  que  par  son  large  sinus,  le  P.  Leplayi  doit  cl  re  rapproche  du  P.  semtreUcu talus,  ma.s 
il  ne  neut  lui  etre  reuni.  En  elTet,  il  est  inoins  prolonge  en  avant,  moms  recourbe  sur  lui- 
meme;  sa  valve  dorsale,  si  elle  etait  deroulee  et  ramenee  a un  plan  horizontal,  serait  moms 
longue  que  celle  du  P.  semireticulatus ; les  cotes  sont  aussi  moins  rapides,  et  les  oredlettes 
sont  unies  au  dos  par  une  pente  plus  douce;  enfin,  il  s’ en  distingue  encore  par  la  disposition 
reguliere  de  ses  tubes,  et  par  la  largeur  et  la  distance  de  ses  stries. 

a is.  et  loc.  Cette  espece  se  trouVe  a Bielagorskaia,  vingt  verstes  au  nord-est  de  Baklimout, 
sur  la  route  de  Lissichansk,  dans  des  marnes  et  des  calcaires  de  l’epoque  permienne,  qm 
renferment  de  puissants  depots  de  gypse.  Nous  nous  faisons  un  veritable  plaisir  de  la  dedmr 
au  celebre  geologue  qui  a si  bien  decrit  toute  la  contree  du  Donetz,  et  dont  les  observa- 
tions annoncent  autant  d’ exactitude  que  de  sagacite. 

Explication  des  figures.  Pl.  XVI,  fig.  4,  «.  Valve  dorsale. 

Fig.  4,  b.  La  meme  vue  de  profil. 


10.  PRODUCTIJS  COSTATUS. 

PL.  xv,  fig.  13,  a,  h. 

Producta  costata?  Sow.,  1829,  Min.  conch.,  vol.  vi,  p.  115,  pl.  560,  fig  1 (non  f.epl.  id.,  Fischer). 

_ — ? Phil!.,  1836,  Geol.  Yorks.,  vol.  n,  p.  213,  pl.  7,  fig.  2. 

Leplcena  reticularis?  Fisch.,  1837,  Uryct.  du  gouv.  dcMoscou,  p.  143,  pl.  22, fig.  5. 

Productus  costalus,  von  Buch,  1842,  Ueber  Prod.  od.  Lept.,  p.  33. 

Coquille  transverse,  de  taille  moyenne  et  ayant  sa  plus  grande  largeur  au  bord  cardinal. 
Valve  dorsale  gibbeuse,  arrondie,  divisee  par  un  sinus  assez  profond.  Surface  garme  sur  la 
partie  viscerale  de  stries  reticulees  et  tuberculeuses,  et  sur  le  prolongement  anterieur  de 
cotes  longitudiuales  simples  qui  augmentent  rapidement  en  grosseur.  Ces  cotes,  arrondies  et 
* saillantes,  sont  de  la  meme  largeur,  ou  plus  etroites  que  les  sillons  qui  les  separent;  on  en 
compte  de  quinze  a vingt  sur  toute  la  coquille.  Valve  ventrale  plane  dans  sa  prennere 
moitie,  et  recourbee  sur  elle-ineme  presqu’a  angle  droit.  Au  sinus  de  la  valve  dorsale. 
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correspond  un  bourrelet  prononce,  qui  sur  l’empreinte  exterieure  se  traduit  par  un  sillon 
profond  (fig.  13,  b ).  On  voit,  par  cette  meme  empreinte,  qu’un  autre  sillon  oblique  traversait 
chacune  des  oreilleLtes.  Quelques  trace?  de  tubercnles  semblent  indiquer  qu’il  existait  pres 
de  la  charniere  deux  series  de  petites  cavites  correspondent,  comme  dans  le  P.  horridus,  a 
deux  series  dc  tubes  sur  la  valve  dorsale.  L’espace  entre  lcs  deux  valves  est  assez  consi- 
derable, et  le  meine  a peu  pres  que  dans  Ie  P.  semireticulatus.  Le  test  parait  avoir  ete  fort 
mince,  et  les  cotes  devaient  s’y  repeter  a I’interieur.  Tous  les  echantillons  siliceux  que  nous 
possedons  de  Sloboda,  gouvernement  de  Toula,  ne  sont  que  des  moules  internes,  ce  dont  on 
peut  s’assurer  en  examinant  a la  loupe  les  fines  granulations  dont  ils  sont  couverts. 

Dimensions.  Longueur,  25  millimetres.  — Par  rapport  a la  longueur  : largeur,  1 ,30  a 1 ,10 : 
epaisseur,  0,66.  —Stries.  A 20  millimetres  du  crochet,  il  y en  a dix  dans  un  espace  de 
20  millimetres. 

Rapports  et  differences.  Ce  qui  caraclerise  cette  espece,  ainsi  que  les  deux  suivantes,  c’est 
que  sur  la  partie  viscerale  les  plis  concentriques  masquent  les  stries  longitud  males.  G est  a 
tort,  selon  nous,  que  M.  de  Koninck  y a reuni  le  P.  sulcatus,  qui  se  rapproche  plutot  du 
P.  semireticulatus.  Si  Ton  s’en  tient  a la  figure  qu’a  donnee  Sowerby  du  P.  costatus,  peu 
d’especes  offrent  des  caracteres  exterieurs  plus  nets  et  plus  tranches.  L’un  des  plus  irapor- 
tants  consiste  dans  la  largeur  des  cotes  longiludinales,  et  ce  serait  n’en  tenir  mil  compte,  que 
d’y  reunir  des  Productus  a stries  fines,  semblables  a celui  que  M.  de  Koninck  a figure, 
pi.  8,  fig.  3,  a.  Les  granulations  dont  la  surface  est  couverte  n’ont  pas  d’importance  speci- 
lique;  nous  les  avons  vues  sur  des  individus  du  P.  semireticulatus,  dont  le  lest  etait  enleve, 
et  sur  d’autres  encore. 

Les  echantillons  de  Russie  oflrent,  sous  le  rapport  des  cotes,  certaines  differences  qui  nous 
les  font  considerer  comme  constituant  une  veritable  variete.  Dansle  P.  costalus  d’Angleterre, 
les  cotes  sont  aplaties.  Sowerby  l’indique  dans  la  description  et  dans  la  figure  qu’il  donne  de 
cette  espece,  etM.  de  Buch  dit  aussi  qu’elles  sont  beaucoup  plus  larges  que  les  sillons  qui  les 
separent.  Dans  la  variete  que  Ton  trouve  en  Russie,  au  contraire,  elles  sont  arrondies, 
s’elevent  sous  forme  de  cordons,  et  sont  separees  par  des  intervalles  tres  larges.  L’eehan- 
tiHon  figure  sous  Ic  nom  de  Leplcena  costata  par  M.  Fischer  de  Waldheim  [Oryrt.  du  gour.  de 
Moscou,  pi.  25,  fig.  2),  est  un  fragment  de  Spirifer.  Celui  auquel  il  a donne  le  nom  de  L.  re- 
ticularis, au  contraire,  ressemble  assez  a l’empreinte  de  la  valve  ventrale  du  P.  costatus. 

Gis.  et  loc.  Cette  espece  est  tres  abondante  dans  les  couches  carboniferes  de  Sloboda, 
gouvernement  de  Toula,  ou  elle  a ete  decouverte  par  le  colonel  Olivieri.  File  est  changer 
en  silex  comme  tous  les  fossiles  de  cette  localite.  Le  Leptwna  reticularis  de  M.  Fischer  pro- 
vient  des  calcaires  carboniferes  de  Drogomilof  et  de  Miatchkova  (gouvernement  de  Moscou). 
L’ espece  decrite  par  Sowerby  est  tres  rare  en  Angleterre,  et  avait  ete  donnee  a Sowerby 
par  Mmc  Murchison.  Elle  provient  des  environs  de  Glascow.  Nous  n’avons  jamais  vu  le  veri- 
table P.  costalus  dans  les  collections  anglaises;  on  n’y  rencontre  ordinairement  sous  ceriom 
que  des  varietes  des  P.  semireticulatus  ou  sulcatus. 

Explication  des  figures.  Pl.  XV,  fig.  13,  a.  Valve  dorsale  provenant  de  Sloboda. 

Fig.  13,  b.  Empreinte  exterieure  de  la  valve  ventrale. 
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11.  PRODUCTUS  MEDUSA. 

\ 

PE.  XVIII,  FIG.  6. 

Produchis  medusa,  de  Kon.,  1842,  Desc.  desfoss.  de  Belg.,  p.  166,  pi.  7,  fig.  6 ; pi.  13  bis,  fig.  3. 

C’est  a M.  de  Koninck  que  l’on  doit  la  decouverte  en  Belgique  de  cette  interessante  espece, 
et  c’est  lui-meme  qui  l’a  reconnue  dans  notre  collection.  Les  trois  echantillons  que  nous 
avons  rapportes  de  Russie,  ayant  perdu  lcs  lubes  si  singuliers  qui  descendent  de  la  partie 
raarginale,  nous  aurions  eu,  peut-etre,  quelque  peine  a les  identifier  avec  1’espece  de  M.  de 
Koninck,  si  ce  savant  naturaliste  ne  nous  avail  prete  l’appui  de  son  autorite. 

Cette  petite  coquille,  dont  les  plus  grands  individus  ne  depassent  pas  14  millimetres  de 
longueur  sur  19  de  largeur,  est  remarquable  par  la  grosseur  des  coles  dont  elle  est  ornee. 
Ces  cotes,  au  nombre  de  quinze  a seize  vers  les  bords,  sont  traversees  et  presque  entierement 
cacbees,  dans  la  premiere  moilie  de  leur  etendue,  par  des  plis  transverses  et  concentriques. 
Elies  se  bifurquent  line  fbis  tres  pres  de  leur  origine  et  ne  paraissent  pas  se  diviser  davantage. 
Pres  du  bord,  on  en  compte  six  a sept  dans  un  espace  lie  10  millimetres.  Un  des  caracteres  les 
plus  singuliers  de  cette  espece,  c’est  l’existence,  sur  le  bord  de  la  valve  dorsale,  d’urie  serie  de 
tubes  assez  longs,  dont  le  nombre  et  l’origine  correspondent  a la  fin  des  sillons  qui  separent 
les  cotes  lougitudinales,  et  dont  la  direction  est  perpendiculaire  au  plan  de  la  valve  inferieure. 
Ces  tubes  sont  d’autant  plus  rarement  conserves,  que  la  coquille  ne  les  protegeait  en  aucune 
maniere  contre  Taction  des  corps  exlerieurs,  aussi  n’existent-ils  pas  sur  nos  echantillons  de 
Russie;  leur  place  y est  indiquee  settlement  par  des  cavites  que  l’on  distingue  a Textremite 
des  sillons.  Le  bord  de  la  valve  est  un  peu  releve  a cet  endroit,  et  la  coquille  est  pour  ainsi 
dire  marginee. 

Nos  echantillons  de  Russie  sont  fortement  reconciles  la  oil  s’arreteut  les  plis  transverses.  Ils 
sont  tres  legerement  lobes;  la  depression  mediane  de  la  valve  dorsale  est  souvent  a peine 
sensible ; les  cotes  sont  lisses,  et  nous  n’v  avons  vu  aucune  trace  de  tube.  La  valve  ventrale 
nous  est  inconnue. 

Rapports  et  differences.  Cette  petile  espece  a quelque  rapport  de  forme  avec  le  P.  lobatus  el 
le  P.  costatus  jcune;  mais  elie  se  distingue  facilement  du  premier  par  la  grosseur  deses  cotes, 
du  second,  par  sa  petitesse,  et  de  lous  deux  par  sa  valve  dorsale  marginee,  peu  lobee,  et 
munie  de  tubes  seuleineut  a son  pourtour. 

Gis.  et  loc.  Nous  avons  decouvert  cette  espece  dans  deux  localiles  dilFerenles,  et  tres  eloi- 
gnees  Tune  de  l’autre,  la  premiere  a huit  verstes  au  S.  O.  de  Vilegra,  et  la  seconde  a 
Tcheketau  pres  de  Sterlitamak  (gouvernement  d’Orenbourg);  elle  appartient  au  systeme 
carbonifere.  C’est  aussi  dans  ce  systeme  qu’elle  a ete  trouvee  a Vise  en  Belgique  par 
M.  de  Koninck. 

Explication  des  figures.  Pl.  XYIII,  fig.  6,  a.  Individu  provenant  des  environs  de  Vitegra. 

Fig.  6,  b.  Autre  individu  provenant  des  environs  de  Sterlitamak. 
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Nota.  — C est  a la  suite  de  cette  espece  que  dans  notre  tableau  nous  avons  range  le 
P.  plicatilis  Sow.  INe  l’ayant  jamais  vuen  Itussie,  nous  nous  abstiendrons  de  le  decrire;  non- 
rappcllerons  seulement  que  ccs  caracteres  consistent  dans  la  forte  courbure  du  prolongement 
anterieur,  dans  la  hauteur  de  ses  plis  concentriques  sur  la  partie  viscerale,  et  dans  la  finesse 
des  stries  longitudinales,  le  plus  souvent  entierement  effacees.  La  valve  dorsale  n’a  pas  de 
sinus  sensible.  M.  de  Buch  cite  cette  espece  a Miatchkova,  a Podolsk,  A Kriviakin,  pres 
d’lvanof  (gouvernement  d’Orel),  et  sur  le  ruisseau  Stolobeuka,  dans  le  gouvernement  de 
Novogorod  (Ueber  Prod,.,  p.  32). 

12.  PRODUCTUS  CARBON  ARIUS. 

PL.  XVI,  FIG.  2. 

Productus  carbonari  us,  de  Koninck,  1843,  Descrip,  desfoss.  dcBelg.  p.  181,  pi.  12  bis,  fig.  1. 


Coquille  de  taille  moyenne,  legerement  transverse  et  tres  bombee.  La  valve  dorsale 
non  lobee,  est  pourvue  dtyeillettes  aplaties  et  detachees  de  la  region  mediane.  La  surface 
est  couverte  d uu  grand  nombre  de  stries  de  grosseur  moyenne,  tres  regulieres,  peu  dicho- 
toines,  et  traversees  dans  leur  premiere  moitie  par  quelques  rides  concentriques  peu  pro- 
noncees.  Toute  la  partie  viscerale  est,  comme  le  remarque  M.  de  Koninck,  couverte  de  petites 
pointesou  tubes  de2  ou  3 millimetres  delong  qui  s’y  trouvent  irregulierement  disperses.  Ces 
tubes  disparaissent  sur  la  partie  mediane  du  prolongement  anterieur,  mais  on  en  apercoit  encore 
quelques  traces  sur  les  cotes ; ils  naissent  generalement  sur  une  seule  strie  sans  y produire 
d’mlerruption  sensible.  On  en  remarque  aussi  environ  huit  de  chaque  cote  du  crochet.  Ils 
sont  pres  du  bord  cardinal  sans  etre  exactement  comme  dans  les  Chonetes  sur  le  bord 
lui-meme. 

Dimensions.  Longueur,  15  millimetres.  — Stries.  A 10  millimetres  du  crochet,  on  en 
compte  douze  a quatorze  dans  un  espace  de  10  millimetres. 

Rapports  et  differences.  Cette  espece  a beaucoup  de  rapports  avec  le  P.  semirelieulatus 
var.  Martini , et  semble  ne  s’en  distinguer  que  par  le  plus  grand  nombre  de  ses  lubes  et 
par  leur  disposition  reguliere. 

Gis.  et  loc.  Calcaire  carbonifere  de  la  vallee  de  la  Prikcha  (Valdai).  L’espece  decrite  par 
M.  de  Koninck,  appartient,  au  contraire,  a la  partie  superieuredu  calcaire  carbonifere;  mais 
elle  se  trouve  comme  celle  du  Valdai  dans  le  voisiuage  des  couches  de  combustible. 

13.  PRODUCTUS  SCABRICULUS. 

PL.  XVI,  FIG.  5,  et  PL.  XVIII,  FIG.  5,  a,  b , c . 

Anomiles  scabriculus,  Martin,  1809,  Petr.  Derb.,  p.  8,  pi.  36,  fig.  5. 

Trigonia  rugosa,  Park.,  1811,  Org.  remains,  vol.  iii,  p.  177,  pi.  12,  fig.  11. 


TERRAIN  PALEOZOIQUE. 

Product™  scabriculus,  Sow.,  1812,  Min.  conch.,  vol.  I,  P-  157,  pi.  69,  fig.  1. 

_ _ Defr.,  1826,  Did.  des  Sc.  nat.,  vol.  xuu,  p.  350. 

Leptwna  scabricula , Klodcn,  1834,  Verst.  lirandmb..  p.  180. 

Produclus  scabriculus,  Des'.iayes,  1836,  2C  (klit-  dc  Lam.,  vol.  vn,  p.  oSo. 

Product  a scabricula , Phill.,  1836,  Geol.  of  Yorks.,  vol.  it,  P-  214,  pi.  8,  fig.  2 et  20 
Leptcena  scabricula,  Fischer,  1837,  Orycl ■ du  gouv ■ de  Moscou,  p.  142. 

_ — ? Phill.,  1841,  Palceoz.  foss.,  p.  58,  pi  24,  fig-  97,  a (non  fig.  b). 

Produclus  antique lus,  von  Bncb,  1842,  Veber  Prod.  od.  kept.,  p 29  (non  Sow.) 

_ scabriculus,  de  Koninck,  1843,  Foss,  de  Belg.,  p.  190,  pi  9,  fig.  5,  a,  6,  e;  pL  H,  f%-  3, 

Coquille  a pen  pres  aussi  large  que  longue,  sub-reel angulaire,  a cotes  droits  et  paralleles 
ou  legerenJt  diverged  a partir  des  angles  de  la  charmere.  Valve  dom  e globulense, 
entierement  voutee  ou  legerement  creusee  dans  le  milieu  par  un  sinus  peu  profond  et  piesen- 
tant  en  profit  une  courbe  arrondie.  Le  crochet,  petit  et  recourbe,  depasse  de  beaucoup  le 
bord  cardinal,  ce  qui  fait  qu’il  est  souvent  casse.  Les  oreillettes  sent  petites,  aplaties  et  ter- 
minees  par  un  angle  obtus.  La  surface  exterieure  est  striee  longitudinalement;  les  sines  se 
renflent  alternativement  et  graduellement,  de  maniere  a offrir,  comme  le  dit  Sowerby,  des 
series  de  tubercules  a pen  pres  rangees  en  quinconce;  ces  tubercules,  assez  allonges,  et  don 
le  bout  le  plus  gros  est  tourne  en  avant,  sent  perfores  a leur  exlrennte  et  donnent  attache 
a une  dpine  tubuleuse  da  peu  pres  3 millimetres  de  longueur.  Les  oreillettes  sont  traversees 
par  quelques  rides  prononcees  qui  ne  remontent  pas  jnsqne  sur  la  voute  dorsale.  C est,  en 
General,  sur  ces  rides  que  sont  placees  les  epines  ou  tubes  des  oreillettes  On  recommit 
aisement  que  ces  tubes,  dont  les  derniers  ferment  une  rangee  presque  parallele  a la  char- 
nicre  sont  lout-a-fait  semblables  a ceuxdu  reste  de  la  surface.  La  valve  ventrale  est  legere- 
ment’concave,  et  sa  forme  ne  diflere  pas  sensiblement,  comme  le  pense  M.de  Koninck,  decel  e 
du  P.  punctatus.  De  petits  points  enfonces  semblent  y remplacer  les  tubercules  spun  eres  t e a 
valve  dorsale.  Les  echantillons  bien  conserves  et  revetus  de  tout  leur  test  offrent  aussi  que  - 

ques  bases  tuberculeuses  d’epines,  mais  elles  y sout  tx-es  rares. 

Var  a — Peut-elre  devrait-on  considerer  comme  une  variete  1 echantillon  que  nous  avon. 
figure  "pi.  XVI,  fig-  5,  qui  se  distingue  par  sa  forme  moms  gibbeuse,  par  la  plus  grande 

lar-eur  de  ses  oreillettes,  el  par  la  profondeur  de  son  sinus. 

Dimensions.  Longueur,  25  a 35  millimetres.  Les  auteurs  anglais  rangent  dans  cette  espece 
des  echantillons  beaucoup  plus  grands.  - Stries.  A 20  millimetres  du  crochet,  on  en  compte 
dix-huit  a viugt-deux  dans  un  espace  de  20  millimetres. 

Iiapports  et  differences.  Le  P.  scabriculus  a les  plus  grands  rapports  ovec  le  P.  qutncunciaUs, 
auauel  on  le  rdunit  dans  beaucoup  de  collections.  Ce  serait  a tort  qu’on  croirait  pouvmr 
distinguer  ces  deux  especes  par  la  presence  ou  l’absence  d’un  sinus;  car  si,  comme  e 
„ philips.  Jans  IC  P.  s.airuul,,  h valve  dorsale  offre  un  large  s, lion  1“ 

dan.  le  P LdcundM  elle  cat  entierement  gibbeuse,  on  voit  ce,  differences  , effaeer  graduelle- 
menl  quandon  etudie  un  grand  notnbre  d'eebantillons,  et  Von  observe  rnetne  asses  convent 
de,  rapport,  evactement  inverse,.  La  seule  difference  entre  ces  especes,  s .1  en  estate  une 
veritable  et  constante,  Pest  que  dans  le  P.  Mi,  les  tubercules  ne  parent  etre  qu  un 
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renflemenl  irregulier  des  stries,  tandis  que  dans  le  P.  scabriculus  ils  sont  distincts,  allonges 
et  perfores  a leur  extremite  ou  armes  d’une  courte  epine.  Le  P.  c/uincuncialis  offre  souvent 
quelques  rides  concentriques  assez  fortes  qui  ne  se  voient  pas  sur  le  P.  scabriculus.  M.  de  Bacli 
parait  n’avoir  pas  eu  de  bons  echantillons  de  cette  derniere  espece  qu’il  considere  comme  un 
moule  interieur  de  P.  semirelic ulatus. 

Gis.  et  loc.  Calcaire  carbonifere  de  Peredki,  et  des  boi’ds  de  la  Msta  (Valdai);  de  Sloboda, 
gouverneraent  de  Toula;  de  Pietnaz,  pres  de  Gossoudareva,  dans  la  contree  da  Donetz.  Si 
nouslaisons  abstraction  de  cette  derniere  loealitc  qui  ne  nous  a olfert  qu’un  echantillon  assez 
pen  caracterise,  le  P.  scabriculus  serait  en  Russic,  comme  le  P.  giganteus,  une  coquille  earac- 
teristique  de  letage  inferieur  da  systeme  carbonifere. Dans  le  reste de 1’Europe,  cette  espece 
est  assez  commune  : ou  la  rencontre  en  Belgique,  a Feluv,  a Comblain-au-Pont  et  a Tournay 
(de  Koninck);  en  Angleterre,  a Tideswel  (Martin),  a Bristol,  a Coalbrookdale,  et  dans  di- 
verses  parlies  du  Yorkshire  (Phillips).  C'esl  probablement  par  erreur  que  M.  Kloden  la 
cite  dans  le  depot  erratique  de  Postdam,  car  cette  espece  est  exclusivement  propre  au 
systeme  carbonifere.  M.  Phillips  est  le  seul  auteur  qui  la  cite  dans  les  depots  iulerieurs  du 
Devonshire;  mais  l’exemplaire  qu’il  a figure  ctaiten  si  mauvais  etat  que  nous  croyons  prudent 
d’altendre  encore,  avant  de  regarder  cette  exception  comme  suffisammeni  demontree.  M.  de 
Koninck  refuse  de  1’admettre,  et  rapporte  l’especc  du  Devonshire  au  P.  spimlosus. 

Explication  des  figures.  Pi,.  XVI,  fig.  5.  Individu  des  bords  de  la  Msta,  dans  le  Valdai, 
remarquable  par  la  conservation  d’une  grande  partie  de  ses  tubes. 

Pl.  XVIII,  fig.  5,  a.  Moule  interieur  provenant  des  calcaires  magnesiens  de  Peredki.  La 
valve  ventrale  est  couverte  de  points  enfonces  qui  indiquent  qu’elle  etait  garnie  d’asperites  a 
1’interieur,  comme  dans  le  P.  semireticulatus. 

Fig.  5,  b.  Le  meme  vu  du  cote  de  la  valve  dorsale. 

Fig.  5,  c.  Le  meine  vu  de  profil. 


13.  PRODUCTUS  CANCRINI. 
pl.  XVI,  fig.  8,  a,  b,  c;  pl.  XVIII,  fig.  7. 

Productus spinosus,  Kutorga,  1842,  Verhandl.  der  min.  Ges.  St.-Petersb  , p.  18,  pl.  5,  fig.  2 (non  Sow.). 

Cette  petite  coquille,  ordinairement  un  peu  plus  longue  que  large,  fortement  recourbee 
et  prolongce  en  avant,  ne  depasse  gnere  20  a 25  millimetres.  La  valve  dorsale  est  ties  bombee, 
sans  depression  mediane;  ses  cotes  sont  replies  presque  perpendiculairement,  et  son  contour, 
dans  le  sens  de  la  longueur,  est  celui  d’une  courbe  fortement  rentrante  sur  elle-meine  du  cote 
du  crochet.  Ce  dernier,  petit  et  pointu,  est  tres  recourbe  et  depasse  le  bord  cardinal.  Les 
oreilleLtes,  tres  peu  developpees,  sont  terminees  a leurs  extremiles  par  un  pli  anguleux ; 
quand  elles  sont  cassees,  ce  qui  arrive  souvent,  la  coquille  prend  alors  une  forme  oblongue 
et  attenuee  au  sommet.  Le  bord  cardinal  est  toujours  un  peu  plus  court  que  le  diametre 
transverse,  et  la  plus  grande  largeur  est  vers  le  milieu  de  la  longueur.  La  surface  est 
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couverte  de  stries  longitudinales  tres  fines,  arqueessur  les  cotes,  dichotomes  et  conservant 
a peu  pres  le  meme  diametre  sur  toute  leur  longueur.  Elies  sont  herissees  d’un  grand 
nonibre  de  tubes  creux,  cylindriques  et  nacres.  Ces  tubes,  qui  ont  jusqu’a  10  ou  12  millimetres 
de  longueur,  sont  souvent  encore  attaches  a la  coquille,  ou  remplissent  de  leurs  debris  la 
roclie  qui  i’environne.  Us  naissenl  de  tubercules  allonges,  formes  par  la  reunion  de  deux  ou 
de  plusieurs  stries,  et  disposes  grossierement  en  quiuconce  comme  dans  le  P.  scabriculus.  Les 
tubes  sont  moins  serres  sur  le  milieu  de  la  coquille  que  sur  les  oreillettes,  ou  ils  masquent 
en  parlie  les  stries  longitudinales. 

La  valve  ventrale  a un  disque  enlieremenl  plat,  ride  concentriquement,  el  ressemble , 
sauf  la  finesse  des  stries,  a la  valve  ventrale  d’un  jeune  P.  semireticulatus.  C’est,  sans  doute, 
une  valve  de  cette  espece  que  M.  Blasius  a trouvee  a Kirilof  ct  qu’il  a designee  sous  ce  dernier 
uom. 

En  dediant  cette  espece  a l’un  des  homines  les  plus  eminents  de  la  Russie,  a Son  Exc.  le 
comte  de  Cancrine  qui,  long-temps  place  a la  tete  du  ministere  des  finances  et  de  la  direction 
des  mines,  a si  puissamment  contribue,  dans  sou  pays,  au  grand  mouvement  geologique, 
nous  sommes  beureux  de  lui  ofirir  ce  faible  temoiguage  de  notre  reconnaissance  pour  la  ma- 
niere  si  bienveillante  avec  laquelle  il  nous  a conslamment  secondes  et  proteges  dans  nos  re- 
cherches. 

Dimensions.  Longueur,  21  a 26  millimetres.  — Par  rapport  a la  longueur  : largeur, 

O, 90;  epaisseur,  0,43  a 0,53.  — Stries.  A 10  millimetres  du  crochet,  on  en  compte  vingt  a 
vingt-cinq  dans  une  largeur  de  10  millimetres. 

Rapports  et  differences.  On  trouve  dans  les  couches  carboniferes  de  Belgique  une  espece 
epineuse,  tres  voisine  du  P.  Cancrini,  et  a laquelle  M.  de  Koninck  el  nous  avions  d’abord 
donne  ce  nom.  Cette  espece,  que  Fun  de  nous  a relrouvee  depuis,  sur  les  bords  de  la  riviere 
So'iva,  un  des  nombreux  tributaires  de  la  Petcbora  au  N.  de  la  Russie,  se  distingue  priucipa- 
lement  de  celle  que  nous  venous  de  decrire,  par  la  forme  de  sa  valve  ventrale  fortement  con- 
cave, ainsi  que  par  ses  tubercules  spiniferes  beaucoup  plus  courts  et  portes  sur  une  seule  strie. 
Nous  proposons  de  donneracette  espece  le  nom  de  P . Konirickianus.  Dans  un  memoire  publie 
par  la  Societe  mineralogique  de  Saint-Petersbourg,  M.  le  professeur  Kutorgli  a assimile  le 

P.  Cancrini  au  P.  spinosus  Sow.,  dont  les  stries  sont  beaucoup  plus  larges  et  les  tubes  moins 
nombreux.  On  pourrait  plulot  le  rapproclier  du  P.  spiniferus  King,  espece  inedite  du 
magnesian  limestone  dc  Humbletou,  qui  se  distingue  par  sa  forme  moins  gibbeuse  et  par  ses 
stries  irregulieres  et  discontinues,  ou  bien  encore  du  P.  Willicrsii  d’Orb.,  coquille  impar- 
fai  lenient  connue  qui  provient  des  calcaires  carboniferes  du  plateau  des  Andes. 

Gis.  et  loc.  Cette  peti  te  coquille,  si  caracteristiqqe  du  svsteme  permien  dans  toute  la  Russie 
Europeenne,  est  sans  contredit,  sous  le  point  de  vue  geologique,  une  des  especes  les  plus 
interessantes  du  genre,  et  son  importance  est  comparable  a celle  du  P.  giganleus  dans  l’elage 
inferieur  du  svsteme  carbonifere.  idle  abonde  particulicrement  dans  les  calcaires  et  les 
•gres  rougeatres,  qui  forment  avec  les  gypses  l’etage  inferieur  du  vaste  depot  permien. 

Nous  l’avons trouvee  dans  les  localiles  suivantesen  counnencant  par  le  Nord:  a Kichenna, 
sur  la  riviere  Vel,  gouvernement  de  Vologda;  sur  les  bords  de  la  riviere  Oukhta  aflluent 
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da  Wim;  a Chidrova,  pres  de  l’embouchure  de  la  Vaga  dans  la  Dvina;  dans  les  environs 

Arzamas;  a Kmaspavlova,  snr  le  chemin  d’ltschalki  aBarnoukova;  a Sviasket  a Cliulziski, 
sur  Ie  Volga,  au  dessus  el  an  dessous  de  Kasan;  a Tchistopol  et  a Jelabuga  vers  1’embou- 
chure  de  la  Kama;  dans  les  couches  arenacees  et  calcaires  qui  sont  a la  base  des  gres  cupri- 
feres  dans  tout  le  pays  compris  enlre  1’Ufa,  la  Kama  et  le  Volga,  comme,  par  exemple,  a 
Nikelur  ou  Nikiforova;  a Iltchegulova;  a Meteflamak;  a Santangulova;  sur  la  riviere  Kidash 
pres  de  Nijm-Troisk,  district  deBielebei;  cnlin  a Sergiesk,  a 1’E.  de  Samara.  Le  lieutenant 
de  Kokcharof  assure  1’avoir  aussi  trouvee  a Grebeni,  pres  d’Orenbourg.  Le  P.  Cancrini 
ne  parait  pas  s’elever  dans  la  partie  superieure  des  depots  permiens,  et  nous  ne  l’avons 
jamais  vu  dans  le  centre  de  I’iuimense  area  qu’occupe  cette  formation.  On  trouve  dans  les 
depots  houillers  et  gypseux  de  la  nouvelle  Ecosse,  aux  Etats-Unis,  dont  M.  Lyell  nous  a com- 
munique les  fossiles,  des  Productus  assez  voisins  du  P.  Cancrini,  mais  qui  en  different  en  ce 
que  les  epines  sont  plus  clairsemees,  naissentsur  une  seule  strie,  etne  laissent  en  tombant 
ni  troucons  ni  tubercules  allonges. 

Explication  des  figures . Pl.  XVI,  fig.  8,  a.  Individu  provenant  de  la  riviere  Kidash; 
il  y a souvent  plus  d’epines  que  sur  cet  ecliantillon. 

Fig.  8,  b.  Le  meme  vu  de  profil. 

Fig.  8,  c.  Autre  individu  provenant  de  Nikefur,  sur  la  riviere  Dioma. 

Pl.  XVIIi,  fig.  7.  Valve  dorsale  provenant  de  Chidrova. 


14.  PRODUCTUS  GRYPHOIDES. 
pl.  xvi,  fig.  7. 

1’roductus  gryphoides,  de  Kon.,  1842,  D.  dcsfoss.  de  Belg.,  p.  182,  pl.  7 bis,  fig.  2 ; pl.  9,  f.  1,  et  pl.  12,  f.  12. 

Coquille  petite,  hemispberique,  et  ayant  presque  sa  plus  grande  largeur  a la  eharniere. 
La  valve  dorsale  est  arrondie  et  sans  sinus;  le  crochet  est  pointu  et  les  oreillettes,  develop- 
pees  et  convexes,  portent  quelques  tubercules  que  l’on  observe  egalement  sur  la  region 
dorsale.  La  surface  des  valves,  ainsi  que  le  fait  observer  M.  de  Koninck,  offre  des  differences 
remarquables  a mesure  que  la  coquille  s’accroit.  Dans  le  jeune  age  elle  est  lisse  et  ornee 
seulement  de  rides  concentriques,  sur  lesquelles  on  remarque  des  pointes  ou  bases  d’epines.  Plus 
tard,  et  lorsque  1 animal  commence  a former  son  prolongement  anterieur,  on  voit  naitre  des 
stries  longitudinales,  larges,  aplalies,  qui  sont  interrompues  de  distance  en  distance  par  quel- 
ques tubercules  semblables  a ceux  de  la  partie  superieure,  mais  beaucoup  moins  nombreux. 

Dimensions.  Longueur,  20  millimetres.  — Par  rapport  a la  longueur:  largeur,  1,25; 
epaisseur,  0,55. 

Rapports  et  differences.  Cette  espece , que  nous  placons  a la  fin  des  Productus  stries 
semble  former  le  passage  d’une  de  nos  grandes  divisions  a l’autre,  suivant  lage  auquel  on  la 
considere.  Elle  a beaucoup  de  rapports  avec  le  P.  muricatus  Phill.  Ce  dernier,  que  nous  n’a- 
vons  jamais  vu,  parait  s’en  distinguer  en  ce  que  ses  stries  sont  plus  prononcees,  et  se  pro- 
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tangent  jusqu’au  crochet.  Suivant  M.  de  Koninck,  la  valve  ventrale,  extremement  concave 
dans  le  P.  gryphoides,  le  serait  moins  dans  le  P.  muricatus. 

Gis.  et  loc.  Calcaire  carbonifere  de  Cosatchi-Datchi,  revers  oriental  de  1 Oural,  a 1 est  de 
Miask.  Cette  espece  nous  a ete  envoyee  par  M.  Barbot,  officier  des  mines  de  Russie,  a qui 
nous  devons  les  meilleurs  fossiles  que  nous  ayons  des  calcaires  carbon  iferes  de  1 Oural. 
Explication  des  figures.  Pl.  XVI,  fig.  7 . Valve  dorsale. 

15.  PRODUCTUS  PUSTULOSUS. 

PL.  xvi,  fig.  II,  a , b. 

Producta  pustulosa , Phill.,  1836,  Geol.  of  Yorks.,  vol.  n,  p.  216,  pl.  7,  fig.  15. 

Coquille  petite,  a peu  pres  aussi  longue  que  large,  legerement  retrecie  vers  le  crochet. 
Valve  dorsale  creusee  dans  le  milieu  par  un  large  sinus,  et  couverte  de  tubercules  oblongs 
et  inegaux,  disposes  assez  irregulierement  et  suivant  un  ordre  concentrique  peu  prononce. 

Rapports  et  differences.  Nous  avions  pense  d’abord  a faire  de  cette  coquille  une  espece  nou- 
velle,  intermediate  entre  le  P.  pustulosus  et  le  P.  horrescens,  mais  n’en  possedant  qu’un 
seul  dehantillon,  nous  avons  juge  preferable  de  la  reunir  provisoirement  au  P.  pustulosus.  Il 
est  vrai  qu’elle  olfre  5 peine  la  trace  de  ces  rides  concentriques,  au  sommet  desquelles  dans 
le  P.  pustulosus  se  trouvent  les  tubercules  on  epines  qui  herissent  la  surface;  mais  on  peut 
supposer  que  notre  echantillon  est  encore  jeune,  et  qu’il  aurail  forme  ces  rides  sur  son 
prolongement  anterieur. 

Gis.  et  loc.  Calcaire  carbonifere  deTcheketau,  pres  de  Sterlitamak  (gouvernement  d’Oren- 
bourg).  Nous  avons  cru  necessaire  de  figurer  ce  petit  echantillon,  malgre  son  imperfection, 
pouAppeler  l’attention  des  geologues  sur  les  calcaires  si  singulierement  souleves  de  cette 

localite. 

Explication  des  figures.  Pl.  XVI,  fig.  11,  a.  Valve  dorsale  vue  de  face. 

Fig.  11,  b.  La  meme  vue  de  profd. 

16.  PRODUCTUS  PUNCTATUS. 

PL.  XVIII,  FIG.  3. 

Quergestrcifte  Dose,  Martini,  1769,  Systcmalisches  Conchitien  Kabinet,  vol.  vu,  pl.  63,  fig.  605. 

Conchce  pilosce,  Ure,  Rulherglen,  p.  316,  pl.  15,  fig.  7. 

Anomiles  punclatus.  Mart.,  1809,  Pelref.  Verb.,  p.  8,  pl.  37,  fig.  6 (fig.  7 et  8 cxclusis.) 

— thccarius,  Schlot.,  1822,  Nachlr.  zur  Pelref.,  i,  p.  63,  pl.  l/i,  fig-  1- 
Produelus  punclatus,  Sow.,  1823,  Min.  conch.,  vol.  iv,  p.  22,  pl.  323. 

_ — Desh.,  1836,  2'  idit.  de  Lam.,  vol  vu,  p.  385. 

Producta  punctata,  Phill.,  1836,  Geol.  of  Yorks.,  vol.  n,  p.  215,  pl.  8,  fig  10. 

Leplcena  sulcata,  Fisch.,  1837,  Oryct.  da  gouv.  de  Moscou,  p-  1^3  (non  Prod.,  Sow.}. 
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Produclus  punctatus,  von  Buch,  18Zi2,  Ueber  Prod.  od.  Lept.,  p.  3k,  pi.  2,  fig.  10,  11. 

— • — De  Kon.,  18Zi2,  Desc.  des/oss.  de  Belg.,  p.  196,  pi.  8,  fig.  1 et  /i ; pi.  10,  fig.  2 (pi.  9, 

fig.  k et  6,  et  pi.  12  bis,  fig.  3,  exclusis). 

Coquille  hemispherique,  legerement  transverse.  Valve  dorsale  convexe  et  non  geniculee, 
divisee  par  un  sinus  peu  profond,  qui  remonte  quelquefois  presque  jusqu’au  crochet.  Celui-ci, 
fortement  reoourbe,  est  souvent  brise  a son  extremile.  Le  bord  cardinal,  un  peu  plus  court 
que  le  diametre  transverse,  se  termine  par  des  angles  obtus.  Le  test  est  fort  mince,  et  la 
surface  exterieure  des  valves  est  traversee  par  des  anneaux  d’accroissement  concenlriques, 
aplatis  en  forme  de  bandelettes  ou  de  rubans.  Ceux-ci  sont  garnis  de  plusieurs  rangees  de 
petils  tubes  aciculaires,  spiniformes,  inegaux,  de  3 a 6 millimetres  de  long,  regulierement 
disposes,  les  plus  petils  occupant  le  bord  anterieur  des  anneaux.  Ces  epines  tubuleuses 
sont  creuses,  nacrees  et  couchees  en  avant;  quand  elles  sont  conservees,  elles  forinent  comme 
un  duvet  sur  la  coquille,  rnais  elles  tombent  facilemeni,  et  ne  laissent  le  plus  souvent  a la 
surface  que  des  granulations  ou  des  tubercules  tres  petits,  perces  aleur  extremite.  M.  de  Ko- 
ninck  compare  ce  revetement  epineux  a une  sorte  de  drap  marin ; cette  expression  nous 
parait  inexactet,  car  quel  que  soit  le  nombre  de  ces  epines,  elles  rentrent  dans  la  eategorie 
des  tubes  ordinaires  des  Productus,  etant,  comme  eux,  en  communication  avec  linterieur 
de  la  coquille,  et  secrelees  par  des  appendices  charnus  du  bord  du  manteau  (1).  Les  bande- 
lettes d’accroissement  sont  plus  ou  moins  distinctes  les  unes  des  autres  et  separees  par  des 
iutervalles  lisses;  mesurees  a 10  millimetres  du  crochet,  on  en  compte  a peu  pres  trois  dans 
une  largeur  de  10  millimetres.  La  valve  ventrale,  legerement  et  uuiformement  convexe, 
laisse  une  cavile  interieure  assez  spacieuse  entre  elle  et  la  valve  dorsale.  Comme  elle  est 
plus  petite  que  cette  derniere,  et  que  cependant  le  nombre  de  ses  anneaux  d’accroissement 
est  le  merne,  ceux-ci  sout  beaucoup  plus  elroits,  ainsi  que  le  fait  observer  M.  de  Koninck. 
Ils  sont,  en  outre,  moins  prononces  et  moins  epineux,  mais  l’existence  sur  cette  valve  de 
veritables  epines,  comme  sur  la  valve  dorsale,  ne  pent  etre  revoquee  en  doute.  Ouand  les  val- 
ves sont  legerement  depouillecs  d’une  partie  de  leur  test,  elles  presenlent,  au  lieu  d’epines, 
plusieurs  series  de  petites  piqures  sur  chaque  pli  transverse. 

M.  de  Buch  dit  avoir  vu  cinq  a six  tubes  cardinaux  de  chaque  cote  du  crochet.  Nos  echan- 
tillons  ne  nous  ont  ofl'ertque  des  tubes  aciculaires  qui  vont  en  grand  nombre  aboutir  sur  les 
oreillettes  et  jusqu’au  bord  cardinal,  mais  qui  ne  different  en  rien  des  autres  petites  epines 
de  la  surface. 

Dimensions.  Longueur  moyenne,  60  millimetres.  — Par  rapport  a la  longueur  : largeur, 
1,15  a 1,25;  hauteur,  0,36  5 0,50. 

Rapports  et  differences.  Le  P.  punctatus,  par  les  bandelettes  plates  qui  divisent  sa  surface 
et  les  rangees  de  granulations  inegales,  dont  cbacune  d’elles  est  garnie,  se  distingue  facile- 


(1)  C’est  a M.  de  Koninck  que  l’on  doit  de  savoir  que  les  tubes  ne  sont  produits  que  par  les  bords  du  man- 
teau. Ayant  ddcouvert  un  individu  dont  la  coquille  avait  ('t(i  en  partie  brisSe  pendant  la  vie  de  l’animal,  ii 
remarqua  que  la  restauration  de  cette  partie,  faite  non  par  les  bords  mais  par  la  surface  memc  du  manteau,  ne 
portait  aucune  trace  de  tubes  ni  de  stries  concenlriques. 
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ment  du  P.  pustulosus,  ainsi  que  de  deux  autres  especes  assez  voisines  de  ce  dernier,  les 
P.  ovatis  et  granulosus.  Le  P.  fimbriatus,  an  contraire,  nous  parait  se  Her  tres  etroile- 
ment  avec  1’ espece  qui  nous  occupe,  et  nous  croyons  qu'il  est  quelquefois  difficile  de  l’en 
distinguer.  Cependant  e’est  ordinairement  une  coquille  plus  petite,  non  lobee , dont  les  an- 
neaux  d’accroissement  sont  plus  larges,. plus  ecartes,  et  dont  les  tubes  plus  allonges  ont  jus- 
qua  12  et  15  millimetres.  Nous  axons  trouve  dans  l’Oural  des  Productus  voutes  dans  leur 
premiere  moitie,  et  lobes  vers  le  front,  qui  semblent  indiquer  un  passage  d’une  espece  a 
l’autre.  Le  P.  punclatus  a des  caracteres  si  prononces  que  nous  soilimes  etonnes  que  M.  Fis- 
cher ne  l’ait  pas  reconnu  et  lui  ait  donne  un  nom  deja  employe  par  Sowerby  pour  une  autre 
espece. 

Gis.  et  loc.  Jusqu’a  present,  cette  espece  n’a  jamais  ete  citee  ailleurs  que  dans  le  systeme 
carbonifere.  En  Russie,  elle  est  assez  abondante  et  elle  parait  appartenir  aux  etages  moyen 
et  inferieur  de  ce  systeme.  Nous  pouvons  ciler  coinme  appartenant  a 1’etage  inferieur  la  val- 
lee  de  la  Prikcha  dans  le  Valdai,  ou  nous  l’avons  trouvee,  et  les  calcaires  d’Alexine  sur  l’Oka, 
(1’oli  M.  de  Buell  dit  l'avoir  recue.  Pour  l’etage  moyen,  nous  cilerons  la  riviere  Indiga,pres  de 
la  mer  Glaciale;  la  Dvina,  entre  Syskaia  et  Kopatcheva  ; le  cours  inferieur  de  laPinega;  les 
environs  de  Kargopol;  Cosatchi-Dalchi,  sur  le  revers  oriental  de  l’Oural;  enfin,  les  environs 
de  Moscou  et  les  calcaires  blancs  de  Miatchlcova.  Selon  M.  de  Buck,  elle  se  trouve  encore  a 
Zvenigorod  dans  la  meme  contree.  En  Belgique  et  en  Angleterre,  nous  croyons  qu’elle 
occupe  aussi  divers  niveaux  dans  la  formation  carbonifere.  Enfin,  elle  nous  a ete  envoy ee  par 
M.  Forster,  qui  a ete  charge  des  recherches  gcologiques  dans  l etat  de  l'Ohio,  et  qui  l’a  trou- 
vee dans  des  calcaires  subordonnes  aux  couches  houilleres  de  ce  pays. 

Explication  des  figures.  Pl.  XVIII,  fig.  3.  Echantillon  revetu  d’une  partie  de  son  test  et 
un  peu  restaure.  Il  provient  de  la  vallee  de  la  Prikcha  (Valdai).  Nous  avons  malhenreuse- 
ment  egare  un  echantillon  que  nous  avioiis  trouve  aux  environs  de  Kargopol,  et  sur  lequel 
le  revetement  epineux  etait  tres  bien  conserve. 

17.  PRODUCTUS  MESOLOBUS. 
pl.  xvi,  fig.  10,  a,  b. 

Producta  mesolobo,  Phill.,  1836,  Geol.  of  Yorks,  vol.  ii,  p.  215,  pl.  7,  flg.  12  et  13  (non  Leptcena  id.,  Phill., 
1841,  Palceoz.  foss.,  p.  61,  pl.  25,  fig.  102). 

Produdus  mesolobus,  de  Kon.,  1843,  Desc.  des  foss.  de  lielg.,  p.  198,  pl.  12,  fig.  8,  a,  b. 

Cette  coquille,  Tune  des  mieux  caracterisees  et  des  plus  faciles  a reconnaitre,  est,  comme 
toutes  celles  qui  nous  restent  a decrire,  depourvue  de  stries  longitudinales.  Sa  forme  generale 
est  peu  diflerentc  de  celle  du  P.  plicatilis.  Elle  est  tres  gihbeuse,  repliee  sur  elle-meme  a peu 
pres  au  tiers  de  sa  longueur,  et  couverle  jusqu’a  cet  endroit  seulement  de  plis  transverses  et 
concentriques.  Le  bord  cardinal  est  egal  au  diametre  transverse,  et  les  aretes  laterales,  a partir 
de  la  charniere,  sont  droites  et  legerement  convergentes.  Le  caractere  principal  de  cette 
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espece,  c est  qu  au  fond  du  sinus  qui  divise  la  valve  dorsale,  s’eleve  une  cote  arrondie  dont 
le  diametre  varie  pen  sur  toute  sa  longueur.  La  surface  est  parsemee  de  tubercules  pen 
nombreux,  perces  au  sommet,  qui  indiquent  la  place  des  tubes,  lls  sont  irregulierement  dis- 
tribues,  tant  sur  la  parlie  viscerale  que  sur  le  prolongement  anterieur.  Il  y en  a loujours 
deux  ou  trois  sur  la  petite  cote  mediane. 

La  valve  ventrale  ofli-e  un  disque  visceral  legerement  concave,  et  se  recourbe  fortement 
sur  elle-meme.  Nous  n’avons  jamais  vu  de  cette  valve  que  des  empreintes  exterieures  qui. 
si  Ton  u ’y  prenait  garde,  pourraient  etre  confondues  avec  la  valve  dorsale.  Ces  monies 
out)  en  effet,  comme  celle-ci,  une  depression  mediane  partagee  par  une  cote  qui  indique 
I existence,  sur  la  valve  ventrale,  d’un  bourrelet  divise  par  un  sillon.  L’echantillon  que  nous 
avons  figure  n’esl  qu’un  rnoule  semblable ; il  se  distingue  d’une  valve  dorsale  par  sa  forme 
moms  bombee  vers  la  partie  viscerale  et  par  ses  tubercules  non  perces  au  sommet. 

Dimensions.  Longueur,  24  millimetres.  — Par  rapport  a la  longueur  : largeur,  1 ,50  a 1 ,54 ; 
hauteur,  0,60  a 0,62.  Ces  dimensions  sont  prises  sur  des  echanlillons  d’Angleterre car 
nous  ne  possedons  de  la  Russie  que  l'empreinte  d’une  valve  ventrale. 

Ihpports  et  differences.  C’est  avec  le  P.plicatUU  que  cette  coquille  a le  plus  de  rapports  et 
nous  n aunons  pas  hesite,  dans  notre  tableau  de  classification,  a la  placer  a cole  de  cette  espece, 
si  nous  avions  pu  v decouvrir  des  stries  longitudinales.  Nous  possedons  un  tres  grand  Productus, 
cinq  ou  six  fois  plus  gros  que  !e  P.  mesolobus,  et  qui  a,  comme  lui,  le  caractere  anomal 
d une  cote  saillantc  dans  le  milieu  du  sinus  de  la  valve  dorsale.  Cet  echantillon,  etant  couvert 
de  stries  longitudinales  a peine  visibles  a l’ceil  nu,  il  y a lieu  de  croire  qu’un  jour  on  en 
decouvnra  de  semblables  sur  le  P.  mesolobus,  et  qu’alors  il  pourra  prendre,  aupres  du 
P.  plicatilis , la  place  que  lui  assignent  ses  rapports  naturels. 

Gis.  et  loc.  Nous  ne  connaissons  cette  espece  en  Russie  que  dans  une  seule  localite,  a Ilinsk, 
sur  la  Tchusovaya  (Oural).  Elle  s’y  trouve  dans  des  cherts  ou  silex  impurs  qui  sont  disse- 
mines  au  milieu  des  couches  du  calcaire  earbonifere.  Assez  rare  en  tous  pays,  elle  se  ren- 
contre cependant  dans  les  calcaires  carboniferes  du  Derbyshire,  du  Yorkshire  et  dans  ceux 
de  Tournay  et  de  Vise.  D’aprcs  M.  de  Koninck,  une  variete  plus  petite  et  plus  ronde  se  trou- 
verait  aussi  dans  le  schiste  devonien  de  Chimay.  Ce  serait  le  seul  exemple  de  l’existence  de 
cette  espece  dans  les  couches  inferieures  au  systeme  earbonifere ; car  la  coquille  du  De- 
vonshire  que  M.  Phillips  a idcnlifiee  avec  le  P.  mesolobus,  en  est  tres  diflerente,  et  d’apres 
sa  structure  interne,  nous  la  regardons  comme  unjeune  individu  du  Leptama  depresses. 

Explication  des  figures.  Pl.  XVI,  fig.  10,  a.  Individu  provenant  du  Yorkshire.  Notre 
echantillon  de  Russie,  bien  qu  appartenant  incontestablement  a cette  espece,  est  en  trop 
mauvais  etat  pour  etre  figure. 

Fig.  10,  b.  Le  meme  vu  du  profil. 


280 


TERRAIN  PALE0Z01QUE. 


18.  PRODUCTUS  HORRESCENS.  — (Nov.  sp .) 
PL.  XVIII,  FIG.  1,  a,  b,  c,  d. 


Producta  calm , Kutorga,  1842,  Verh.  miner.  Gesellsch.  Sl-Petersb.,  p.  17,  pi.  5,  fig.  1 (non  Sow.). 


Apres  le  P.  Cancrini,  la  seconde  espece  propre  au  systeme  permier.  de  la  Russie,  est  cclle 
que  nous  avons  nommee  P.  horrescens,  pour  exprimer  ses  rapports  avec  le  P.  horndas 
du  Zeclistein  d’Allemagne.  La  valve  dorsale,  quadrangulaire , presque  aussi  longue  que 
larwe , et  assez  fortement  recourbee  sur  elle-meme,  est  divisee  dans  toute  sa  longueur  par 
un'sinus  median.  Les  colds,  fortement  replies,  sont  presque  verltcaux,  et  la  coqudle  semble 
avoir  sabi  une  pression  laterale.  Le  bord  cardinal  lui-meme  est  plo  sc  a an0le  uioit 
extremites.  La  surface  des  valves,  depourvue  de  stries  longitudinales,  est  lierissee  de  lubes 
ronds,  nacres,  de  la  longueur  et  de  la  grosseur  d une  petite  epingle,  dont  que  ques  uns 
paraissent  pointus  et  fermes  a leur  extremile  (1).  Ils  sont  nombreux  et  serres.  Leur  distri- 
bution n’a  rien  de  regulier,  et  n’est  pas  coordonnee  a des  lignes  transverses  et  coneen- 
triques.  Ils  sont  plus  serres  et  plus  gros  sur  les  oreillettes  que  sur  le  reste  de  la  coqmlle, 
et  s’v  impl anient  perpendiculairement,  tandis  que  sur  le  dos  ils  sont  inclines  en  avant.  Le 
bord  cardbal  est  tantot  plus  et  tantot  moins  large  que  le  milieu  de  la  coqudle,  sans  que  es 


autres  caracleres  soit  aucunement  alteres.  ^ ^ 

La  valve  ventrale,  plane  dans  sa  partie  viscerale,  et  repliee  fortement  sur  les  cotes,  amsi 
qua  son  bord  anterieur,  est  lierissee  dun  grand  nombre  de  tubes  spiniformes,  couches  en  avant 
et  un  peu  plus  petits  que  ceux  de  l’autre  valve  (2).  Quelques  plis  transverses  et  concentriques 
s’y  font  quelquefois  remarquer.  A l’interieur,  elle  possede  une  dent  inediane  qui  penetre  sous 

le  crochet  de  l’aulre  valve,  et  qui  bouclie  l’ouverture  deltoide. 

Ge  que  cette  espece  olYre  de  remarquable,  c’est  l’existence  d’une  petite  area  sur  la  valve 
dorsale;  cette  area  est  divisee,  commedans  les  coquilles  terebratuliformes,  par  une  ouverture 
mediane  que  ferme  un  deltidium  d’une  seule  piece.  Quelque  rare  que  soit  cette  c.rconstance 
dans  les  Productas,  elle  sullit  pour  indiquer  les  rapports  intunes  qui  rattachent  ce  genre 
aux  precedents. 

Apres  le  caractere  si  important  de  l’area,  cette  belle  espece  de  Productus  nous  en  oftre  un 
autre  non  moins  interessant.  Le  crochet  de  sa  valve  dorsale  est  tronque  obbquement  et 
irregulierement,  et  presente  une  surface  plane,  comparable  a certaines  traces  d’adherence  que 


(1)  Comme  les  tubes  des  Productus  ne  sont  presque  jamais  enticement  conserves  a l’Cat  fossile,  c’est  encore 
une  question  de  savoir  s’ils  dtaient  tous  ouverts  b leur  extremity  Nous  pouvons  affirmer  que  plusicurs  de  ceux 
du  P.  horrescens  son.  terming  par  des  pointes  pleines  el  solides.  Nous  ajouterous  que  dans  cette  espl.ee  les  plus 
gros  tubes  sont  plains  4 1’intCieur,  comme  si  l’animal,  en  enproduisant  de  nouveaux  avec  1 Age,  avatt  bouche  et 
fermfi  les  anciens. 

(2)  Nous  appelons  spgcialemcnt  l’attention  sur  ce  point,  parcc  que  quelques  personnes  pensent  que  dans  les 
Productus,  la  valve  ventrale  n’a  jamais  de  tubes  autres  que  ceux  qui  sont  au-dessus  du  bord  cardinal. 
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1 on  v oil  quelquefois  sur  le  crochet  des  Grypbees.  Il  est  difficile  de  ne  pas  croireque  cette 
troncature  ait  ete  faite  par  le  contact  d’un  corps  etranger;  car  sa  forme  et  sa  position  n’ont 
rien  de  constant,  et  il  est  tres  probable  que  cette  coquille  adberait  par  l’extremite  de  son 
crochet  ou  par  des  fibres  extremement  courtes  qni  passaient  a la  base  de  l’onvertnre  avant 
qu’elle  fut  completement  fermee  par  le  deltidium.  Nous  avons  observe  cette  meme  troncature 
dans  les  individus  de  Kirilof  comme  dans  ceux  d’Ustvaga,  ainsi  que  dans  un  echantillon  recueilli 
dans  les  cailloux  route's  de  Krasnoborsk,  sur  la  Dvina,  c’est-a-dire  dans  des  localites  eloignees 
les  lines  des  autres  de  plus  de  deux  cents  verstes. 

Dimensions.  Longueur,  40  millimetres. — Par  rapport  a la  longueur:  largeur,  0,95  a 1 00- 
hauteur,  0,60  a 0,70. 

Rapports  et  differences.  Cette  espece,  caracterisee  par  1’absence  de  stries  longitudinales,  et 
de  plis  concentriques,  ainsi  que  par  la  forme  lobee  de  sa  valve  dorsale,  doit  etre  rapprochee 
du  P.  horridus  Sow.;  mais  quelque  analogic  qu’il  y ait  entre  ces  deux  especes,  analogic  que  nous 
sommes  loin  de  meconnaitre,  et  dont  nous  avons  tenu  compte  Iorsqu’il  s’est  agi  de  determiner 
f horizon  geologique  du  grand  systeme  permien,  il  nous  semble  impossible  de  les  reunir.  En 
effet,  le  P.  horridus  n’a  jamais  d’area  ni  de  troncature  au  crochet.  Le  sinus  de  la  valve  dor- 
sale  est  ordinairement  plus  profond  et  plus  large,  et  enfin,  ce  qui  le  distingue  eminem- 
ment,  c’est  que  les  tubes  de  la  surface  sont  plus  gros,  moins  nombreux,  et  forment  sur  les 
oreillettes  une  rangee  oblique  a la  charniere.  Nous  ne  saurions  done  partager  1’opinion  de 
M.  Kutorga  qui,  dans  un  memoire  publie  par  la  Sociele  mineralogique  de  Saint-Petersbourg, 
a cru  pouvoir  assimiler  notre  Productus  de  Russie  au  P.  calvus  de  Sowerby,  lequel  n’est  autre 
que  le  P.  horridus.  Il  y a dans  le  magnesian  limestone  de  Humbleton  un  petit  Productus 
berisse  de  tubes  longs  et  serres,  tres  voisin  de  notre  espece,  et  qui  sera  bientdt  decrit  par 
M.  King,  directeur  du  Museum  de  Newcastle,  sous  le  nom  de  Leptcenalosia  Morrisiana. 

Gis.  et  loc.  Cette  espece  joue  dans  les  depots  permiens  de  la  Russie  le  meme  role  que  le  P.  hor- 
ridus dans  le  Zechstein  de  1’Europe  occidentalc.  Elle  en  est  l’analogue  ou  le  representant 
comme  nous  avons  vu,  dans  le  systeme  silurien  de  l’Oural,  le  Pentamerus  Vogidicus  repre- 
senter le  P.  Knight'd  des  couches  contemporaines  de  l’Angleterre.  Le  P.  horridus,  d’apres 
M.  de  Ruch,  est  particulierement  caracteristique  en  Allemagne  des  assises  inferieures  du 
Zechstein , et  de  meme  en  Russie  notre  P.  horrescens  appartient  a la  base  du  systeme 
permien.  Il  a ete  trouve  par  M.  Vangenheim  von  Qualen  dans  les  mines  de  Santangulova, 
district  de  Bielebei,  gouvernement  d’Orenbourg;  par  nous  a Nikefur  sur  la  Dioma,  meme 
district;  a Dst-Vaga,  au  sud  d’Archangel;  pres  de  Krasnoborsk,  dans  les  cailloux  roules  des 
conglomerats  permiens,  et  a Kicherma  sur  la  riviere  Vel  entre  la  Dvina  et  la  Petchora.  Dans 
les  trois  premieres  localites,  il  est  associe  au  P.  Cancrini.  Les  nombreux  echantillons  que 
M.  Blasius  a rapportes  de  Kirilof,  entre  Vitegra  et  Vologda,  prouvent  qu’il  est  abondant 
dans  les  calcaires  de  cette  localite,  que  nous  considerons  comme  le  prolongement  de  ceux 
d’Ust-Vaga  et  de  Pinega. 

Explication  des  figures.  Pl.  XVIII,  fig.  1,  a.  Individu  a charniere  courte  provenant 
d’Cst-Vaga.  ’ 

Fig.  1,  b,  Le  meme  vu  de  profit. 
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Fig.  1,  c.  Individu  a charniere  longue,  vu  du  cote  de  la  valve  ventrale  et  montrant  les 
petits  tubes  dont  celle-ci  est  herissee. 

Fig.  1 , d.  Le  memo  vu  du  cote  de  la  valve  dorsale. 

20.  PRODUCTUS  SUBACULEATUS. 
pl.  xvi,  fig.  9,  a,  b,  c. 

Productus  subaculeatus,  Murch.,  1840,  Hull,  dela  Soc.  gtol.  de  France,  vol.  xi,  p.  255,  pl.  2,  fig.  9,  a,  b,  c. 
Producta  spinulosa,  Phill.,  1836,  Yorks.,  vol.  ii,  p.  216,  pl.  7,  fig.  14  (non  Sow.). 

Leptasna  fragaria?  J.  Sow.,  1840,  Trans,  geol.  Soc.  Lond.,  2s  serie,  vol.  v,  pl.  54,  fig.  3;  pl.  56,  fig.  5 et  6. 

_ — Phill.,  1841,  Palceoz.  foss.,  p.  59,  pl.  25,  fig.  100. 

Productus  spinulosus  (partlm),  de  Kon.,  1842,  Descr.  etc.,  p.  183,  pl.  13  bis,  fig.  4 (exclusd.  pl.  10,  fig.  4). 


Coquille  petite,  arrondie,  transverse,  privee,  comme  1’espece  precedenle,  de  stries  longitu- 
dinales  et  d’anueaux  d’accroissement,  mais  n’ayant  pas  coinme  elle  de  sinus  sur  la  valve 
dorsale.  Cette  valve  est  assez  regulierement  bombee,  et  a la  forme  d’une  demi-sphere 
legerement  tronquee  par  la  ligne  de  la  charniere.  Le  crochet  est  petit  et  depasse  peu  le  bord 
cardinal;  il  est  plus  ou  moins  renfle  et  eleve  au  dessus  des  oreillettes.  Celles-ci,  minces  et 
fragiles,  sont  terminees,  quand  elles  sont  entieres,  par  un  angle  obtus  et  arrondi ; mais  elles 
manquent  en  partie  dans  beaucoup  d’echantillons,  et  le  bord  cardinal,  qui  est  egal  ordi- 
naireinent  aux  deux  tiers  de  la  plus  grande  largeur  de  la  coquille,  est  alors  Ires  reduit. 
Yers  le  milieu  de  la  charniere  on  decouvre,  en  regardant  avec  soin,  une  area  etroite,  en 
partie  cachee  par  le  crochet  de  la  valve  dorsale  et  divisee  par  une  tres  petite  fente  trian- 
gulaire  cicatrisee.  Cette  area,  quelque  peu  developpee  quelle  soit,  ne  laisse  pas  que  d’avoir 
une  certaine  importance,  puisqu’elle  existe  sur  notre  echantillon  de  Russie  comme  sur  ceux 
des  environs  de  Boulogne;  cependant,  elle  manque  sur  quelques  individus,  ou  du  moins  les 
bords  cardinaux  se  rapprochent  tellement,  qu’il  est  presque  impossible  de  la  decouvrir  (1). 
La  surface  exterieure  de  la  valve  dorsale  est  parsemee  de  tubes  dont  il  ne  reste  ordinairement 
,jue  la  base.  Leur  distribution  est  tout-a-fait  irreguliere;  ils  sont  assez  serres  sur  les  oreil- 
lettes et  s’avancent  jusque  sur  le  bord  cardinal,  sans  former  sur  son  arete  une  rangee  reguliere, 
comme  dans  les  Clionetcs.  La  valve  ventrale  tres  concave  suit  de  pres  le  contour  de  la  valve 
dorsale ; elle  est  ornee  sur  les  cotes  de  legers  plis  transverses,  et  les  tubes  y sont  remplaces 
par  de  petits  points  enfonces. 

Dimensions.  La  longueur  varie  entre  12  et  24  millimetres.  — Par  rapport  a la  longueur  : 
largeur,  1,00  a 1,30;  hauteur,  0,50  a 0,55;  espace  lihre  entre  les  valves,  0,20. 

Rapports  et  differences.  Sous  le  noin  de  P.  spinulosus,  M.  deKoninck  a figure  deux  especes, 
dont  l’une,  privee  de  stries  longitudinales,  se  rapporle  au  P.  subaculeatus.  Tsous  identifions 

# 

(1)  Le  P.  subaculeatus  forme  avcc  les  P.  horrescens  et  producloides,  les  trois  seuls  Productus  que  nous 
ayons  jamais  vus  avec  une  veritable  area. 
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egalement  avec  ce  dernier  le  P.  spinulosus  Phill.,  mais  non  l’espece  primitivement  decrite 
sous  ce  nom  par  Sowerby,  laquelle,  d’apres  sa  caracteristique,  est  striee  suivant  sa  longueur. 
Le  P.  subaculeatus  se  distingue  du  P.  aculcalus  par  le  mode  d’insertion  des  tubercules  spiniferes, 
qui  sont  ici  perpendiculaires  a la  surface  au  lieu  d’etre  inclines  vers  les  crochets,  et  du  P.  pa- 
pillatus  par  le  plus  grand  eloignement  de  ces  memes  tubercules  entre  eux.  Il  a une  tres 
grande  analogic  avec  le  P.  fragarius  [Leptama  J.  Sow.)  qui  n’en  est  peut-elre  qu’une  variete 
ornee  dc  quelques  rides  rugueuses  et  transverses.  Le  P.  caperatus  Sow.  est  une  coquille  plus 
grande  et  dont  les  tubercules  sont  plus  serres. 

Gis.  et  toe.  Ce  petit  Productus  est  tres  remarquable  en  ce  qu’il  descend  dans  les  couches 
plus  anciennes  que  le  systeme  carbonifere.  Il-  y a peu  d’especes  dans  le  meme  cas,  et  il  est 
d’autant  plus  important  de  les  bien  connaitre,  qu’en  general  on  est  dispose  a rapporter  a 
1’epoque  carbonifere  ou  au  Zechstein  loutes  les  couches  oil  se  rencontrent  des  Productus. 
L’individu  que  nous  avons  figure  provienl  des  couches  devoniennes  de  Zadonsk,  sur  le  Don. 
Il  en  existe  de  semblables  dans  les  environs  de  Voroneje,  mais  ils  y sont  rares.  La  variete 
fragaria  se  rencontre  sur  les  bords  du  lac  Ilmen  et  du  Volkof.  Il  est  interessant  de  retrouver 
en  Russie  une  espece  aussi  caracterisLique  du  systeme  devonien  de  la  France,  de  la  Belgique, 
des  bords  du  Rhin  et  du  Devonshire,  et  que  nous  y connaissons  dans  les  loealites  suivantes  : 
a Ferques,  pres  de  Boulogne;  a Horu,  a Chimay  et  a Chaufontaine,  en  Belgique;  a Gerolstein 
et  a Kirspenieh,  dans  l’Eifel;  aWilmar,  sur  la  Lahn,  etc.  M.  Lyell  a rapportedes  couches  de- 
voniennes de  Tioga,  aux  Etats-Unis,  deux  petits  Productus,  qui,  par  leur  ressemblance  avec 
le  P.  subaculeatus,  semblent  en  etre  les  representants. 

Cette  espece  parait  avoir  prolonge  son  existence  au  dela  des  limites  du  systeme  devonien ; 
car  nous  avons  trouve  dans  les  calcaires  earboniferes  de  Tournay,  en  Belgique,  et  de  Bowes, 
dans  le  Yorskshire,  des  echantillons  qu’il  est  difficile  d’en  distinguer.  On  connait  aussi  dans 
le  systeme  carbonifere  du  Donetz  une  petite  espece  tres  voisine,  sinon  identique 

Explication  des  figures.  Pl.  XVI,  FIG.  9,  a.  Ecliantillon  provenant  de  Zadonsk  vu  du  cote 
de  la  valve  dorsale. 

Fig.  9,  b.  Le  meme  vu  du  cote  oppose.  L’area  est  si  etroite  qu’elle  n’a  pu  etre  exprimee 
dans  le  dessin. 

Fig.  9,  c.  Le  meme  vu  de  profil. 

21.  PRODUCTUS  PRODUCTOIDES. 
pl.  xviii,  fig.  4,  a,  b,  c,  d,  e,  f. 

Or  this  productoides,  Murch.,  Bulletin  de  la  Soc.  gtol.  de  France,  vol.  xi,  p.  25  h,  pl.  2,  fig.  7,  a , b,  c. 
Productus  spinulosus,  von  Buch,  1840,  Beitr.  zur  geb.  Russl. , p.  58  (non  id.,  Sow.). 

— — Eichwald,  1840,  Thier  und  PJlanz.  Novog.  gouv.,  p.  13. 


Coquille  semi-circulaire.  Valve  dorsale  peu  gibbeuse,  sans  sinus  ni  prolongement  anterieur, 
couverte  de  quelques  rides  transverses,  irregulieres,  obsoletes,  et  d’un  assez  grand  nombre 
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de  tubes  cylindriques,  couches  en  avant  sur  la  partie  anterieure  de  la  coquille,  et  diriges  en 
arriere  dans  le  voisinage  de  la  charniere.  Ces  tubes,  longs  de  plusieurs  millimetres,  sont  epars 
et  dissemines  sans  ordre  sur  toute  la  surface.  Charniere  egale  a la  plus  grande  largeur  de  la 
coquille  ou  un  peu  moindre.  Crochet  peu  recourhe  et  peu  saillant.  Area  triangulaire  tres 
surbaissee,  parallele  a l’axe  longitudinal  et  vue  entierement  a decouvert  quand  la  coquille 
est  posee  sur  sa  valve  dorsale ; cette  area  est  souvent  plus  courle  que  le  bord  cardinal,  en 
sorte  qu’aux  exlremites  laterales,  la  charniere  est  semblable  a celle  des  Productus  ordinaires. 
Fente  triangulaire  etroite,  et  fermee  par  un  deltidium  legerement  bombe.  Bord  superieur  de 
l’area  ordinairement  orne  de  tubes  semblables  a ceux  du  reste  de  la  coquille. 

Valve  ventrale  concave,  embrassee  par  la  valve  dorsale,  dont  elle  suit  les  mouvements, 
ornee  de  plis  transverses,  rugueux,  irreguliers  et  discontinus.  Area  tres  etroite,  decouverte  et 
renversee  en  avant.  Deltidium  etroit,  uni  intimement  a celui  del’autre  valve.  Dent  cardinale 
mediane,  bilide  et  verticale.  Surface  interieure  divisee  par  une  Crete  peu  saillante  et  ornee 
d’un  grand  nombre  d’asperites  fmes  et  oblongues. 

Dimensions.  Longueur,  22  millimetres.  — Par  rapport  a la  longueur : largeur,  1,20; 
epaisseur,  0,41  a 0,42;  cavite  interieure,  0,15. 

Rapports  et  differences.  Cette  espece  est  veritablement  placee  sur  la  limile  des  genres  Pro- 
ductus et  Clionetes,  et  le  nom  meine  qu’elle  a recu  des  1’origine,  indique  la  place  equivoque 
et  douteuse  que  lui  assignait  son  auteur.  En  effet,  d'un  cole  elle  presente  la  double  area  des 
Clionetes,  et  de  l’autre  les  nombreux  Lubes  de  la  surface  des  Productus.  Pour  la  placer  dans  le 
premier  de  ces  genres,  il  faudrait.  renoncer  a la  maniere  si  simple  et  si  nette  dont  nous  le 
caracterisons,  eu  le  limitant  aux  coquilles  qui  n’ont  de  tubes  que  sur  l’arete  superieure  de 
l’area ; mais  en  la  faisant  entrer  dans  les  Productus,  son  nom  devient  un  veritable  non-sens,  et 
M.  de  Koninck  se  propose  dans  une  monographic  qui  paraitra  pftichainement,  de  lui  substi- 
tuer  le  nom  de  P.  Murchisonianus.  Moins  gibbeux  que  l’espece  precedente,  le  P.  produc- 
toides  s’en  distingue  en  outre  par  sa  taille,  par  les  plis  rugueux  qu’on  observe  quelquefois  a 
'sa  surface,  et  enlin  par  sa  double  area.  Le  P.  capcratus  ( Leptcena  id.,  Sow.)  est  une  espece 
encore  plus  grande,  herissee  de  tubereules  ou  tubes  plus  nombreux,  mais  qui  parait  avoir, 
comine  le  P . productoides,  des  tubes  disposes  le  long  du  bord  cardinal. 

Gis.  et  loc.  Calcaires  devoniens  des  rives  du  Volkof,  des  bords  du  lac  Ilmen,  de  Voroneje 
et  -de  Zadonsk,  sur  le  Don.  Cette  espece  est  particulierement  digne  de  fixer  l’attention  des 
geologues,  car  elle  se  trouve  simultanement  sur  les  deux  bords  du  vaste  bassin  ou  s’ est  fait 
le  depot  carbonifere  du  Valdai  et  de  Moscou,  et  prouve  la  contemporaneite  des  masses  mine- 
rales  qui  foment  1’axe  de  la  Russie  centrale,  avec  les  couches  devoniennes  du  Nord,  si  diffe- 
rentes  sous  le  rapport  de  leur  composition  mineralogique.  Le  P.  productoides n’etait  connu 
jusqu’a  present  que  dans  le  Bas-Boulonnais  et  dans  la  Belgique.  Il  acquiert  maintenant  une 
nouvelle  importance  par  l’etendue  de  sa  distribution  geographique,  qui  est  a peu  pres  la 
meme  que  celle  du  P.  subaculcatus , avec  lequel  il  est  souvent  associe. 

Nous  avons  encore  trouve  en  Russie  une  variete  qui  se  distingue  par  une  legere  depres- 
sion sur  le  milieu  de  la  valve  dorsale,  mais  qui  xnalheureusement  est  en  mauvais  etat.  Nous 
ne  la  mentionnons  ici  que  parce  qu’elle  nous  a utilement  servi  pour  placer  parmi  les  depots 
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devoniens  les  calcaires  problematiques  qui  occupent  le  pays  compris  entre  OdoiefF et  Krapivna, 
et  qui  sont  si  pres  de  la  limite  des  systeme  carbonifere  et  devonien,  qu’on  a de  la  peine  a 
dire  auquel  des  deux  ils  appartiennent. 

Explication  des  figures.  Pl.  XVIII,  fig.  4,  a.  Individu  provenant  du  Volkof. 

Fig.  4,  b,  c.  Autre  individu  provenant  du  lac  Ilmen. 

Fig.  4,  d,  e,  f.  Troisieme  individu  provenant  de  Zadonsk. 

22.  PRODUCTUS  MEMBRANACEUS. 

PL.  XV,  FIG.  11,  a,  b. 

Leptmna  membranacea,  Phill.,  18/(1,  Palceoz.  foss.  of  Cornwall,  p.  60,  pl.  25,  fig.  101. 

Coquille  tres  plate,  semi-elliptique.  Valve  dorsale  tres  legerement  convexe;  test  fort  mince, 
exterieurement  chagrine,  rugueux,  transversalement  et  irregulierement  ride.  M.  Phillips 
dit  y avoir  observe  ca  et  la  quelques  bases  tuberculeuses  d’epines,  ainsi  que  sur  le  bord 
cardinal.  Valve  ventrale  legerement  concave,  pourvue  d’une  dent  mediane  bifurquee  qui 
depasse  le  bord  cardinal. 

Dimensions.  Longueur,  1 8 millimetres. 

Rapports  et  differences.  Malgre  le  mauvais  etat  de  nos  echantillons,  il  est  impossible,  a leur 
lorme  aplatie  et  a la  nature  des  rides  de  la  surface,  de  ne  pas  les  reconnaitre  comme  identiques 
avec  I’espeee  devonienne  figuree  par  M.  Phillips  sous  le  nom  de  L.  membranacea.  Mais  cette 
espece  doil-elle  etre  conse*ree  ou  n’est-elle  qu’une  variete  deprimee  de  la  precedente? 
C’est  ce  qu’il  est  impossible  de  decider  en  1’absence  d’ecliantillons  pins  complets.  Tout  ce  que 
nous  pouvons  dire,  c’est  que  ces  deux  espdces  se  trouvent  ensemble,  que  l’une  et  1’autre 
sont  couvertes  de  rides  rugueuses  et  transverses,  et  que  le  P.  membranaceus  parait  avoir  le 
test  plus  mince  et  la  forme  plus  deprimee.  A quelque  espece  qu’on  la  rapporte,  il  n’en  est  pas 
moins  interessant  de  retrouver  cette  coquille  en  Russie  avec  le  meme  facies  qu’en  Angleterre, 
et  de  l’y  retrouver  precisement  dans  des  depots  du  meme  age. 

Gis.  et  loc.  Calcaires  devoniens  des  rives  du  Volkof,  et  d’Octrada  a vingt-sept  verstes  au  N. 
d’Orel.  Calcaires  de  Pilton  et  de  South  Petherwin,  en  Angleterre  (Phillips). 

Explication  des  figures.  Pl.  XV,  fig.  11,  a.  Valve  ventrale  provenant  d’Octrada. 

Fig.  11,  b.  Valve  dorsale  d’un  autre  individu. 
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Deuxi'eme  section.  — Brachiopodes  d valves  litres  et  sans  charniere 

articulee. 

SIPHONOTRETA.  — (Nob.) 

crania  et  terebratcla,  Eichwald,  partial ; genre  indetermine,  Pander. 

Goquille  inequivalve,  equilaterale,  a test  sub-corne;  valves  edentules,  libres,  non  articulees. 
Grande  valve  ou  valve  inferieure  convexe,  a sommet  sub-marginal  et  perce  d’une  ouver- 
ture  obronde,  oblique,  pratiquee  sur  le  cote  oppose  a la  charniere.  La  petite  partie  tie  la 
valve,  comprise  entre  le  sommet  et  le  bord  cardinal,  ne  porte  ni  perforation,  ni  deltidium, 
et  est  couverte  de  stries  d’accroissement  qui  entourent  circulairement  le  sommet,  comme 
dans  les  Orbicules.  A l’ouverture  apiciale,  aboutit  un  tube  non  ferme  qui  se  prolonge  a l’inte- 
rieur  jusqu’au  centre  de  la  coquille.  La  petite  valve  est  ovalaire  et  un  peu  moins  convexe  que 
la  valve  opposee. 

Par  1’absence  de  dents  cardinales  et  la  nature  sub-eornee  du  test,  ce  genre  appartient  a la  se- 
conde  section  que  nous  etablissons  parmi  les  Brachiopodes,  et  vient  se  placer  pres  des  Lingules 
et  des  Orbicules.  Il  se  distingue  des  premieres  en  ce  que  le  muscle  d’attachene  passe  pas  entre 
les  sommets  des  deux  valves,  et  des  secondes  par  la  forme  de  la  valve  adherente  et  celle  de 
rouverture  apiciale.  Son  caractere  le  plus  important,  celui  d’ou  derive  le  norn  que  nous  Ini 
avons  impose,  c’est  I’existence  d’un  tube  corne  interieur,  ouvert  a ses  extremites,  qui  se  pro- 
longe depuis  le  sommet  jusqu’au  centre  de  la  coquille.  Les  muscles  qui  vont  former  le 
pedoncule  d’attache,  obliges  de  se  reunir  a I’orifice  interieur  dfe  ce  tube,  doivent  avoir  une 
disposition  loute  particuliere.  Un  autre  caractere,  non  moins  digne  d’attention,  consisle  dans 
la  position  de  l’ouverture  apiciale,  qui  est  telle  que  1’on  est  porte  a croire  qu’a  1’inverse  des 
Terebratules,  la  valve  perforee  est  ici  la  valve  inferieure. 

Le  genre  Siphonotreta  ne  renferme  encore  que  deux  especes  propres  au  systeme  silurien  des 
environs  de  Saint-Petersbourg,  et  des  cotes  de  l’Eslhonie.  Ces  especes  ont  ete  connues  de 
MM.  Eichwald  et  Pander,  le  premier  de  ces  auteurs  les  a reunies  tour  a tour  aux  Cranies  et 
aux  Terebratules,  et  le  second  les  a laissees  parmi  les  genres  indelermines. 

1.  SIPHONOTRETA  UNGUICULATA. 

PL.  I,  FIG.  13. 

Crania  unguiculata  et  sulcata,  Eichw.,  1829,  Zool.  spec.,  vol.  i,  p.  274,  pi.  h,  fig.  3et  4. 

Terebratula  unguiculata , id.,  1849,  Silur.  syst.  in  Esthl.,  p.  138. 

— — Id.,  1842,  Urwelt  Russl.,  heft  n,  p.  145,  pi.  4,  fig.  2,  a,  b. 

Coquille  allongee,  piriforme,  pointue  vers  la  charniere,  a surface  chagrinee,  couverte 
d’un  nombre  infini  de  petites  v^rrues  obtuses  ou  percees  au  sommet,  et  traversee,  en  outre. 
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par  des  lignes  d’accroissement  assez  prononcees.  Les  valves  etant  privees  de  dents  a la  char- 
niere,  sont  souvent  derangees  de  leur  position  normale,  et  apres  la  mort  de  l’animal  elles 
ont  joue  l’une  sur  l’autre,  de  maniere  queleurs  crochets  ne  se  correspondent  pas  exactement. 
La  grande  valve  esl  un  peu  plus  gibbeuse  que  la  petite;  elles  ont  l’une  et  l’autre  les  bords 
tranchants,  droits  et  sans  sinuosites.  Les  stries  d’accroissement.  entourent  le  sommet  et 
passent  entre  son  extremite  et  le  bord  cardinal ; comme  ce  cole  replie  de  la  grande  valve 
est  beaucoup  plus  court  que  1’autre,  elles  y sont  aussi  beaucoup  plus  serrees.  Le  test  sub- 
corne  est  revetu  d’une  epiderme  tres  mince  de  couleur  brune. 

Dimensions.  Longueur,  28  millimetres,  — Par  rapport  a la  longueur  : largeur,  0 85 
a 0,90;  epaisseur,  0,30  a 0,35. 

Gis.  et  loc.  Cette  espece  a ete  decouverte  d’abord  par  M.  Eichwald  aux  environs  de 
Reval,  dans  1’etage  inferieur  du  systeme  silurien;  nous  en  avons  trouve  plusieurs  echantillons 
dans  les  environs  de  Pavlosk,  pres  de  Sail i t-Petersbou  rg,  et  dans  les  carrieres  d’Archan- 
gelskoi,  sur  les  bords  de  la  riviere  Volkof. 

Explication  des  figures.  Pl.  I,  fig.  13.  Individu  age  provenant  d’Archangelskoi. 

2.  SIPHONOTRETA  VERRUCOSA. 

FL.  l,  FIG.  14,  a,  b,  c,  d.- 

Genre  indftermind,  Pander,  1830,  Beilr.  zurgeogn.  Russl.,  p.  154,  pl.  3,  fig.  22. 

Ter ebr alula  verrucosa,  Eichw.,  1840,  Sil.  syst.  in  Esthl.,  p.  140. 

Cette  espece,  tres  voisine  de  la  precedente,  est  ordinairement  plus  epaisse  et  plus  petite  ; 
mais  la  principale  difference  qui  l’en  distingue  consiste  dans  les  ornements  de  sa  surface. 
Le  test,  an  lieu  d’etre  finement  granule,  est  parseme  de  petites  epines  distantes  environ  de 
1 millimetre  l’une  de  l’autre,  et  qui  laissent  en  tombant  des  tubercules  perces  a leur  extre- 
mite. C’est  sur  une  valve  isolee  de  celle  espece  que  nous  avons  decouvert  jusqu’ou  penetrait 
dans  l’interieur  ce  tube  singulier  destine,  ainsi  que  nous  1’avons  dit  dans  nos  generalites,  a 
contenir  le  muscle  d’attache  de  la  coquille.  Pour  nous  assurer  de  sa  continuite,  nous  y avons 
introduit  un  clieveu  que  nous  avons  fait  sortir  par  1’ouverture  apiciale.  La  partie  repliee 
de  la  grande  valve,  et  qui  tient  la  place  de  l’area  des  Terebratules,  est  souvent  en  partie  cachee 
par  la  petite  valve,  et  nous  avons  un  ecbanlillon  ou  les  deux  sommets  sont  presque  en  contact. 

Dimensions.  Longueur,  15  millimetres. — Par  rapport  a la  longueur:  largeur,  0,80; 
epaisseur,  0,40  a 0,45. 

Gis.  et  loc.  Cette  espece  n’a  encore  ete  trouvee  que  dans  les  calcaires  siluriens  des  environs 
de  Pavlosk,  pres  de  Saint-Petersbourg,  et  c’est  a l’obligeance  de  M.  Worth  que  nous  devons 
nos  meilleurs  echantillons. 

Explication  des  figures.  Pl.  1,  fig.  14,  a.  Individu  adulte.  Les  valves  n’etant  pas  retenues 
par  des  dents  cardinales,  sont  un  peu  derangees  de  leur  position  normale. 

Fig.  14,  b.  Le  meme  vu  du  cote  oppose. 

Fig.  14,  c.  Le  meme  vu  de  profil. 

Fig.  14,  d.  Valve  isolee  montrant  le  tube  interieur. 
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ORBICULA.  — {Lamarck.) 


patella,  Muller,  non  Linnd.  — orbicula  et  disciwa , Lamarck.  — anomic  sp.,  Dillwyn. 

Nous  croyons  devoir  placer  dans  ce  genre  deux  valves  isolees  que  nous  avons  trouvees 
dans  les  gres  a Obolus  de  Krasnoe-Celo,  et  de  la  riviere  Ischora,  dans  le  gouverneuient  de 
Saint-Petersbourg.  Ce  sont  des  valves  coniques,  sub-orbiculaires,  a sommet  sub-central  ou 
marginal,  percees  d’une  fente  etroite,  lanceolee,  qui  descend  du  sommet  vers  le  bord.  La 
surface  est  couverte  de  stries  d’accroissement  concentriques,  tres  fines,  qui  se  continuent 
jusque  dans  l’interieur  de  la  fente,  la  substance  de  la  coquille  est  fragile,  brillante  et  d’ap- 
parence  cornee. 

Ce  qui  laisse  quelque  incertitude  sur  la  veritable  place  que  doivent.  occuper  ces  fossiles,  c’est 
que  dans  les  Orbicules,  en  general,  la  valve  inferieure,  percee  pour  le  passage  du  pedoncule, 
est  ordinairement  plate.  Cependant,  1 ’Orbicula  lamcUosa  de  Broderip  a quelquefois  une  valve 
inferieure,  un  peu  renflee  au  centre,  et  l’O.  canceilata  Sow.,  du  terrain  paleozoique 
d’Amerique,  est  presque  equivalve  et  a deux  soinmets  rapproclies  du  bord.  On  connait  done 
deja  dans  les  Orbicules  une  elevation  centrale  de  la  valve  perforee,  et  si  dans  les  especes 
suivantes  cette  elevation  devient  plus  grande  encore,  il  ne  nous  semble  pas  que  cette  diffe- 
rence puisse  justifier  l’etablissement  d un  genre  nouveau  (1). 

1.  ORBICULA  BUCHII.  — [Nov.  sp.) 
pl.  xix,  fig.  1,  a,  b,  c. 


Coquille  sub-conique,  ovalaire,  transverse,  brillante  et  presque  lisse;  le  sommet  est  sub- 
marginal, en  sorte  que  la  face  oil  est  situee  la  fissure  est  presque  perpendiculaire.  Celle-ci 
est  etroite,  lanceolee,  et  ne  descend  pas  tout-a-fait  jusqu  au  bord.  Les  stries  d accroissemenl, 
fines  et  circulaires,  qui  sont  disposees  concentriquement  autour  du  sommet  conique,  pene- 
trent  jusque  sur  les  parois  dela  fente.  Le  contour  ovalaire  est  legerement  tronque  anterieu- 
rement  du  cote  ou  se  trouve  la  fissure.  Le  test,  d’apparence  cornee,  est  d’une  couleur  pale 
tirant  sur  le  jaune. 

Dimensions.  Longueur,  4 millimetres;  largeur,  5;  epaisseur,  2 1/2. 

Gis.  et  loc.  Nous  avons  decouvert  cette  petite  coquille  dans  les  gres  siluriens  inferieurs  de 


(1)  Au  moment  oft  ces  feuilles  fitaient  sous  presse,  nous  avons  iti  assez  lieureux  pour  voir  dans  le  bel  dtablis- 
sement  du  Museum  of  economical  Geology , dirigd  par  Sir  H.  de  la  Bfiche,  une  valve  inferieure  d’Orbicule  unpeu 
plus  grande  que  cellc  de  Russie,  mais  egalemeut  convexe  et  percee  comme  elle  d’une  fente  lanceolee.  Cette 
Orbicule  provient  de  l’etage  inferieur  du  systfeme  silurien  du  paysdeGalles.  A la  mfime  epoque,  M.  J.  Hall  nous 
a envoye  son  bel  ouvrage  sur  la  geologie  de  l’etat  de  New-York,  dans  lequel  se  trouve  sous  le  nom  d’O.  l.o- 
densis,  une  espftce  bien  voisine  d’unc  des  nOtres. 
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la  riviere  Ischora  (gouvernement  de  Saint-Petersbourg).  Nous  y atlaclions  quelque  importance, 
parce  que,  en  general,  ees  couches  fort  anciennes  ne  renferment  pas  d’autres  fossiles  que  les 
debris  si  abondants  d O bolus.  Le  nom  que  nous  lui  donnons,  en  souvenir  d une  amitie  qui 
nous  est  chere,  rappelle  une  dcs  gloires  de  la  geologie  moderne. 

Explication  des  figures.  Pl.  XIX,  fig.  1,  a.  Valve  inferieure  vue  d’en  haut  et  grossie. 

Fig.  1,  b.  La  meme  vue  de  profil  et  du  cole  de  la  fente. 

Fig.  1,  c.  Grandeur  naturelle. 

2.  ORBICULA  REVERSA,  — [Nov.  sp .) 
pl.  xix,  fig.  2,  a,  b. 

Petite  coquille  sub-conique,  orbiculaire,  brillante,  presque  lisse,  et  couverte  seuleinent  de 
quelques  stries  circulaires  qui  ne  sont  visibles  qu’a  la  loupe.  Valve  perforee  convexe,  a 
sommet  sub-central;  fente  etroite,  lanceolee,  descendant  du  sominet  jusqu’au  bord;  test 
corne,  translucide,  de  couleur  jaunatre.  M.  J.  Hall,  dans  sa  Geologie  de  l’etat  de  New-York, 
p.  22b,  fig.  1,  a decrit  et  figure  sous  le  nom  d’O,  Lodensis  une  espece  plus  grande  et  plus 
elliptique  que  la  notre,  ornee  de  quelques  lignes  rayonnantes,  et  qui  presente  egalement  cette 
circonstance  rcinarquable  d avoir  la  valve  perforee  de  forme  convexe. 

Dimensions.  Longueur,  2 millimetres ; largeur,  2;  epaisseur,  1. 

Rapports  el  differences.  Cette  espece  ne  differe  de  la  precedente  que  par  la  position  du 
sommet,  par  sa  forme  orbiculaire,  et  par  le  prolongeinent  de  la  fente  jusqu’au  bord  de  la 
valve.  Elle  est  aussi  de  moitie  plus  petite. 

Gis.  el  loc.  Nous  avons  deeouvert  cette  petite  coquille  dans  les  gres  a Obolus  de  Krasnoe-Celo, 
aux  environs  de  Saint-Pelcrsbourg. 


CRANIA.  — ( Bruguiere .) 

CRANIA  ANTIQUISSIMA. 

PL.  I,  FIG.  12,  a,  b,  c. 

Orbicula  antiquissima  el  depressa,  Eichw.,  1840,  Silur.  syst.  in  Esthl.,  p.  169  et  170. 

~ ~ — Id.,  1842,  Urwell  Russl.,  heft  n , p.  75,  pl.  1 , fig.  11,  et  12,  a,  b,  c. 

Coquille  sans  charniere,  de  forme  sub-orbiculaire,  retrecie  d’un  cote,  a sommet  sub-central 
et  a valves  ordinairement  inegales  en  epaisseur.  Test  epais  et  solide,  finement  ponctue;  surface 
couverte  de  -stries  paralleles  aux  bords,  concentriques  au  sommet,  et  ayant  au  premier 
apercu  quelque  ressemblance  avec  la  surface  de  certains  Polypiers.  La  valve  inferieure  non 
perforee  est  finement  grauulee  a l’interieur,  comme  presque  toutes  les  Cranies,  et  divisee  en 
grande  partie  par  des  cotes  rayonnantes  qui  viennent  aboulir.  a un  limbe  epaissi,  plat  et 
tout-a-fait  lisse,  par  lequel  les  deux  valves  sont  en  contact  intime.  Du  cote  le  plus  etroit  de  la 
coquille,  se  trouve  une  callosite  calcaire  qui  se  termine  en  forme  de  dard,  et  qui  porte  trois 
cavites  musculaires,  assez  analogues  a celles  des  Cranies. 
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Dimensions.  Diametre,  15  a 18  millimetres;  epaisseur,  5 a 6. 

Rapports  et  differences.  CetLe  coquille  uous  parait  avoir  plus  de  rapports  avec  les  Cranies 
qu’avec  les  Orbicules,  auxquelles  l’a  reunie  M.  Eichwald.  En  effet,  la  non  perforation  des 
valves,  leur  epaisseur,  leur  nature  poreuse,  les  callosites  et  les  cavites  interieures,  les  impres- 
sions palleales  en  flammes  rayonnantes,  finement  pointillees,  le  poli  et  l’epaississcment  du 
limbe,  sont  autant  de  caracteres  dont  on  ne  trouve  les  analogues  que  dans  le  genre  Cranie.  La 
seule  chose  qui  puisse  laisser  subsister  quelque  incertitude,  c’est  qu’on  ne  peut  distinguer 
aucuilfe  trace  d’adherence  sur  la  valve  inferieure.  Les  deux  valves  sont  ordinairement  reunies, 
etla  coquille  est  libre  dans  les  couches  ou  on  la  rencontre;  il  est  done  probable  que,  differente 
des  Cranies  de  nos  joui's,  elle  a pu  vivre  sans  avoir  besoin  de  se  fixer  sur  les  corps  sous-marins. 

Deux  varietes  principales  se  presentent  dans  cette  espece  : Tune  est  equivalve;  c’est  celle 
que  nous  avons  representee,  fig.  12,  b;  les  bords  sont  un  peu  brises,  et  nous  croyons  que  s’lls 
etaient  entiers,  ils  auraient  a peu  pres  la  meme  forme  que  dans  la  fig.  12,  a.  Cette  variete 
est  peu  bombee,  et  son  epaisseur  est  moindre  que  le  tiers  de  son  diametre.  La  seconde  est 
tres  inequivalve,  ainsi  qu’on  le  voit  fig.  12,  c,  et  son  epaisseur  est  un  peu  plus  grande.  11 
est  possible  que  ces  deux  varietes  forment  deux  especes  differentes,  et  correspondent  aux 
0.  antiquissima  et  depressa  de  M.  Eichwald;  mais  cet  auteur,  n’ayant  pas  signale  cecaractere 
de  l’egaliteou  de  l’inegalite  des  valves,  nous  laisse  dans  l’incertitude  a cet  egard.  Son  O.  de- 
pressa offre  a peu  pres  a l’interieur  les  memes  caracteres  que  notre  espece  de  Saint- 
Petersbourg. 

Onne  connait  encore  dans  le  terrain  paleozoique  que  trois  especes  de  Cranies  decrites  par 
MM.  Hoeninghaus  et  Goldfuss,  et  provenant  des  couches  devoniennes  et  carboniferes  des  bords 
du  Rhin;  l’O.  antiquissima  de  Russie  est  done  la  plus  ancienne  de  toutes. 

Gis.  et  loc.  Cette  espece,  propre  a la  Russie,  provient  des  depots  siluriens  des  environs  de 
Saint-Petersbourg.  Nous  en  avons  trouve  quelques  fragments  a Popofka,  pres  de  Pavlosk. 
Les  ecliantillons  que  nous  avons  representes  nous  ont  ete  donnes  par  M.  Worth,  secretaire 
de  la  Societe  mineralogiquc.  M.  Eichwald  en  a decouvert  une  variete  un  peu  plus  grande 
aux  environs  de  Reval. 

Explication  des  figures.  Pl.  I;,  fig.  12,  a.  Valve  inferieure  detachee. 

Fig.  12,  b.  Variete  deprimee  et  sub-equivalve. 

Fig.  12,  c.  Variete  a valves  inegales,  vue  de  profil. 


0 BOLUS.  — ( Eichw .) 

ungula  , Pander ; orthis  , von  Bucb. 

OBOLUS  APOLLINIS. 

PI.  XIX,  fig.  3,  a,  b,  c,  d. 

Obolus  Apollinis,  Eichw.,  1829,  'loot,  spec.,  vol.  i,  p.  27Z|,  pl.  b,  fig.  5. 
Ungula  convexa,  Pand-,  1830,  tleitr.  zur  geogn.  Itussl.,  p.  59,  pl.  23,  fig.  1. 
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Ungula plana  et  ovata,  id.,  ibid.,  pi.  28,  fig.  2,  3,  5,  8. 

Obolus  Apollinis,  Eichw.,  1840,  Sit.  syst.  in  Esthl.,  p.  167. 

Orlhis  ungula,  von  JSuch,  1840,  Ueilr.  zur  geb.  Russl.,  p.  7,  pi.  2,  fig.  9. 


Coquille  sub-equivalve,  equilaterale,  tres  plate,  orbiculaire  ou  legerement  transverse  a 
test  corne,  verni,  brillant,  de  couleur  brune  ou  noiratre.  Bords  minces  tranchants  fra  °i  les 
ordinairement  brises,  droits,  et  n’offrant  ni  inflexions  ni  sinuosites;  sommetsa  peine  marques 
et  tout-a-fait  terminaux;  surface  couverte  de  stries  longitudinales,  irregulieres,  a peine  visi- 
bles, semblables  a celles  de  certaines  Lingules,  et  en  partie  cachees  par  des  stries  d’accrois- 
sement  transverses.  Valve  dorsale  a sommet  tres  obtus,  ay  ant  une  espece  de  talon  cardinal 
plat,  transversalement  strie,  au  milieu  duquel  se  trouve  un  canal  allonge,  destine  a recevoir 
sans  doute  le  muscle  d’atiache,  qui,  dememe  que  dans  les  Lingules,  passait  entre  les  sommels 
des  deux  valves.  Cette  meme  valve  est,  en  outre,  munie  a l’interieur  d’une  arete  mediane, 
terminee  en  pointc  comme  dans  les  Lingules,  et  de  deux  aretes  lalerales  bcaucoup  plus  pro- 
longees.  La  valve  venlrale  est  un  pen  tnoins  longue  quel  autre,  plus  arrondie a la  charniere, 
avec  un  talon  cardinal  tres  large,  a surface  plane,  non  canaliculee  (fig.  3,  d).  A l’interieur, 
on  remarque  plusieurs  impressions  musculaires. 

Dimensions.  Longueur,  10  a 12  millimetres;  largeur,  12  a 14. 

Rapports  et  differences.  Ce  petit  genre,  que  JIM.  Eichwald  et  Pander  ont  juge  a propos  de 
separer  des  autres  Bracbiopodes,  nous  parait  meriter  en  effet  d'etre  conserve.  Il  s’eloigne 
beaucoup  des  Orlhis  par  l’absence  de  charniere  articulee,  par  la  nature  de  son  test  et  par  la 
presque  egalite  de  ses  valves,  privees  d’area  et  de  fente  triangulaire.  Il  diflere  aussi  des  Crania, 
pres  desquelles  le  place  M.  Eichwald,  par  l’existcnce  d’une  charniere  distincte,  bien  qu’elle 
soit  edentule,  par  la  regularity  el  1’ egalite  de  ses  valves,  par  leurs  bords  amincis,  et  surtout 
par  la  substance  meme  de  la  coquille.  Nous  entrevoyons,  ainsi  que  M.  Pander,  les  plus  grandes 
analogies  entre  ces  petites  coquilles  et  les  Lingules ; mais  nous  ne  croyons  pas  devoir  les  v 
reunir  a cause  de  leur  forme  transverse,  de  l’epaississement  de  leur  bord  cardinal,  et  du 
canal  dont  il  est  pourvu. 

M.  Eichwald  a etabli  trois  autres  especes  d 'Obolus  : les  O.  Ingricus,  O.  siluricus  et  O.  anti- 
< juissimus , que  nous  n’avons  jamais  vus,  mais  qui,  d’apres  ses  descriptions,  different  peu  de 
I’espece  qui  nous  occupe. 

Gis.  et  loc.  Les  Obolus  se  trouvent  par  milliers  dans  les  gres  inferieurs  du  systeme 
silurien  du  nord  de  la  Russie,  et  y constituent  des  couches  entieres.  Leurs  valves,  non  articulees, 
sont  faciles  a desunir,  et  leurs  fragmens  dissemincs  suivant  le  plan  des  slrates  donnent  a 
la  roche  l’apparence  d’un  gres  micace.  Ces  coquilles  forment  un  horizon  constant,  et  qui  pent 
servir  de  guide  excellent  pour  la  geologie  de  toute  la  cote  de  la  Baltique.  On  les  trouve 
depuis  la  riviere  Siaz  qui  se  jette  dans  le  lac  Ladoga  jusqu’au  dela  de  Reval;  mais  ce  qu’il 
y a de  bien  remarquable,  c’est  que,  malgre  leur  extreme  abondance,  elles  n’ont  jamais  ete 
trouvees  de  1’autrc  cote  de  la  mer  Baltique,  ni  en  Suede,  ni  en  Norwege,  oil  cependant  il 
existe  des  gres  paralleles  a ceux  de  Rassie,  et  inferieurs  comme  eux  au  calcaire  a Asapkus 
expansus  et  a I llamas  crassicaada.  Les  gres  a Obolus  affleurent  en  Russie  dans  un  grand 
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nombre  de  localites;  nous  les  avons  reconnus  dans'  tous  les  environs  de  Saint-Pdtersbourg,  a 
Krasnoe-Celo,  sur  les  rivieres  Ischora,  Wolkof  etSiaz;  a Jarnbourg  et  a Narva.  M.  Eichwald, 
qui  a particulierement  etudie  leur  distribution,  les  cite  encore  a Baltisclipoi  t,  a Odinsholm 
et  a Reval.  Selon  cet  auteur,  deux  especes,  les  0.  antiquissimuse t siluricas,  s’elevent  un  pen 
plus  haut  dans  les  calcaires  chlorites  superieurs  aux  gres.  (Voir  Unveil  dev  RussL,  heft  n, 
p.  138).  Quoi  qu’il  en  soit,  les  O twins  n’en  sont  pas  moins  une  des  formes  animales  les  plus 
anciennes  qu’il  nous  soit  donne  deconnaitre,  car  les  gres  qui  les  renferment  sont  tout-a-fa,t 
a la  limite  inferieure  des  depots  fossiferes  d’ Europe.  L’affinite  qui  existe  entre  ces  co- 
quilles  et  les  Lingules,  nous  fait  attacker  une  certaine  importance  a un  fait  dont  nous  devons 
ia  connaissauce  a l’amitie  de  M.  Lyell,  e’est  que  les  couches  fossiliferes  les  plus  anciennes  aux 
Elats-Unis  sont  remplies  pres  dulac  Champlain  de  fragments  de  Lingules  telle.nent  abondants, 
qu’ils  donnent  a la  roche,  comme  en  Russie,  une  apparence  micacee. 

Explication  des  figures.  Pl.  XIX,  fig.  3,  a.  Valve  dorsale  vue  en  dedans. 

Fm.  3,  b.  La  meme  vue  du  cote  oppose. 

Fig.  3,  c.  Valve  venLrale  vue  en  dehors. 

Fig.  3,  d.  Autre  valve  ventrale  vue  en  dedans. 


LINGULA.  — ( Bruguiere ). 


patella,  Linnd,  Gmelin;  pinna,  Chemnitz  ; mytilus,  Dillwyn. 

I . LINGULA  QUADRAT  A. 

PL.  1,  FIG.  10. 

Crania  quadrata,  Eichw.,  1829,  Zool.  spec.,  vol.  i,  p.  273,  pl.  U,  fig.  2. 

Lingula  quadrata , Eichw.,  18i0,  Sit.  syst.  in  Eslhl.,p.  164. 

_ — Id.,  1840,  Ur  well  It  asst.,  heft  i,  p.  15. 

_ — Id.,  1842,  ibid.,  heft  11 , p.  58. 

Coquille  equivalve,  equilaterale,  oblongue,  comprimee,  de  forme  carree  ou  sub-el  liptique,  a 
bords  amis  et  tranchants.  Crochets  legerement  ecartes  etatlenues;  aretes  cardmales  courtes  ; 
aretes  latdrales  sub-paralleles ; front  large  et  arrondi;  une  ligne  qui  reunirait  les  deux  extrenntes 
des  aretes  cardinal  traverserait  la  coquille  avant  le  quart  de  sa  longueur.  Test  mince,  come, 
luisant,  de  couleur  brunc  ou  noiratre,  orne  a la  surface  de  stnes  concentriques  inegales 
quelques  stries  longitudinales,  cachees  sous  I’epiderme,  se  voient  sur  les  moules,  et  occupent 

principalemeut  la  partie  mediane  de  la  coquille.  * n 

V Dimensions.  Longueur,  41  millimetres.  Pai'  rapport  a la  longueur:  largeur,  0,(0  a 0,80; 

enaisseur,  0,28.  Angle  cardinal,  120°. 

Rapports  el  differences.  Cette  espece  est  une  des  plus  grandes  Lingules  fossiles  que  nous 
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commissions.  Le  parallelisme  de  ses  cotes,  ainsi  que  le  pen  de  longueur  de  ses  aretes  car- 
dinales,  et  la  largeur  de  son  front,  la  caracterisent  d’une  maniere  assez  nette ; elle  a cepen- 
dant  beaucoup  de  rapports  avec  la  L.  Lcwsii  J.  Sow.,  et  ne  s’en  distingue  que  par  sesgrandes 
dimensions.  La  figure  qu’en  a donnee  M.  Eichwald  dans  sa  Zoologia  speciatis  est  si  incom- 
plete, que  nous  avons  cru  utile  de  la  figurer  de  nouveau. 

Gis.  et  loc.  C’est  a M.  Eichwald  que  1’on  doit  la  decouverte  en  Russie  de  celte  espece,  qui 
se  trouve  dans  les  depots  siluriens  des  environs  de  Reval,  a Nucko,  pres  de  Hapsal,  ainsi  que 
dans  I’ile  de  Dago,  et  c’est  a ce  paleontologiste  distingue  que  nous  sonunes  redevables  de 
l’echantillon  que  nous  figurons  ici  (I). 

Explication  des  figures.  Pl.  I,  fig.  10.  Echantillon  adulte  a demi  depouille  de  son  test. 
Nous  avons  vu  chez  M.  Eichwald  des  individus  encore  plus  grands  et  surtout  plus  larges. 

2.  LINGULA  LONGISSIMA. 

PL.  I,  FIG.  11. 

Linyula  exunguis?  Eichvv.,  182!),  Zool.  spec.,  vol.  i , p.  273,  pl.  h,  fig.  1. 

— longissima,  Pander,  1830,  Beilr.  zur  geogn.  Ilussl.,  p.  61,  pl.  3,  fig.  21. 

— — Eichw.,  18/i0,  Sil.  syst.  in  Eslhl.,  p.  165;  id.,  Urwelt  Russ.,  heft  i,  p.  15. 

— eUiplica,  J.  Hall,  1853,  Geol.  of  New-York,  If  part.,  p.  76,  fig.  7 {an  id. , Phillips?). 

Coquille  equivalve,  equilaterale,  ovale,  allongee,  legerement  retrecie  vers  le  sommet.  Les 
aretes  cardinales  se  rencontrent  sous  un  angle  un  peu  plus  grand  qu'un  angle  droit; 
les  aretes  laterales  sont  legerement  arrondies.  Bords  minces  et  trancliants;  test  sub-corne, 
ecailleux,  foliace,  blanc  a 1’interieur  et  revetu  d’une  epiderme  jaunatre.  Surface  lisse, 
brillante  et  ornee  seulement  de  quelques  stries  concentriques  peu  visibles. 

Dimensions.  Longueur,  12  1/2  millimetres.  — Par  rapport  ala  longueur:  largeur,  0,65; 
epaisseur,  0,29.  Angle  cardinal,  100°  environ. 

Rapports  et  differences.  La  forme  etroile  et  allongee  de  cette  espece,  et  la  courbe  arrondie 
de  ses  cotes,  depuis  le  sommet  jusqu’au  front,  la  distinguent  suffisamment  de  la  precedente; 
elle  est,  d’ailleurs,  beaucoup  plus  petite.  Elle  a quclquc  analogie  avec  la  figure  que 
Sowerby  a donnee  de  la  L.  mytiloides,  mais  cette  derniere  est  plus  pointue  an  sommet.  Il 
en  est  de  meme  de  la  L.  exunguis  de  M.  Eichwald,  espece  peu  connue,  et  a laquelle  il  faut 
peut-elre  reunir  la  L.  longissima.  Il  nous  est  egalement  impossible  <le  voir  des  differences 
reelles  enlre  notre  espece  et  la  L.  eUiplica  des  couches  designees  par  M.  J.  Hall  dans  sa 
Geology  of  New-York  sous  le  nom  de  Clinton  group.  La  L.  eUiplica  Pliill. , dont  cet  auteur 
ne  parait  pas  avoir  eu  connaissauce,  est  une  coquille  plus  petite,  mais  assez  voisine. 

Il  y a maintenant  dans  les  quatre  systemes  du  terrain  paleozoique  plus  de  vingt  especes 

(1)  On  trouve  encore  aux  environs  de  Pavlosk  des  Lingules  5 front  tics  large,  obtus,  et  a aretes  cardinales 
courtes,  que  M.  Pander  a decrites  sousle  nomde  L.  lata  (non  Sow.)  et  oklonga  (non  Conrad),  et  qui  ne  sont 
peut-Otre  qu’une  petite  varifit<5  de  la  L.  quadrala. 
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de  Lingules  fossiles,  dont  on  trouve  des  descriptions  et  des  figures  dans  les  ouvrages  de 
MM.  Sowerby,  Murchison,  Phillips,  Eichwald,  Pander,  Pusch , Portlock,  Romer,  d’Orbignv, 
Conrad,  Emmons  et  J.  Hall.  Il  est  probable  que  ce  nombre  est  susceptible  d’etre  considera- 
blement  reduit;  car,  de  meme  que  la  plupart  des  genres  a coquilles  lisses  et  de  forme  peu 
variee,  les  Lingules  ne  fournissent  a f observation  que  peu  de  bonnes  distinctions  specifiques. 

Gis.  et  loc.  La  L.  longissima  est  Ires  abondante  dans  les  calcaires  impurs  et  chlorites  des 
environs  de  Saint-Petersbourg,  et  particulieremcnt  a Pavlosk;  elle  est  citee  aussi  par 
M.  Eichwald  dans  les  memes  couches  a Baltischport,  sur  la  cote  d’Esthonie. 

Explication  des  figures.  Pl.  I,  fig.  1 1 . Individu  adulte  des  environs  de  Saint-Petersbourg. 

Appendice.  Nousavons  trouve  encore  enRussie  deuxautres  Lingules:  l’une,  assez  semblable 
a la  L.  brevis  Portlock  ( Londond . Report,  pi.  32,  fig.  2),  provient  des  gres  rouges  devonicns  de 
Dorpat ; elle  est  rare  et  notre  echantillon  est  en  assez  mauvais  etat.  L’ autre  est  au  contraire 
tres  abondante,  et  se  rencontre  dans  les  calcaires  jaunes  et  magnesiens  da  sysleme  perinien 
qui  forment  les  bords  de  la  riviere  Tcheremsham,  en  allant  de  Bougouhna  a Sergiesk  (gou- 
vernement  d’Orenbourg).  Elle  est  Ires  petite  et  n’a  guere  plus  de  5 millimetres  de  long  sur 
3 de  large.  Son  test  a completement  disparu.  Elle  rappelle  beaucoup  par  sa  forme  generale 
la  L.  mytiloides,  telle  que  fa  figuree  M.  Portlock,  pi.  32,  fig.  7,  et  ne  differequepar  la  taille 
de  celle  primitivement  decrile  par  Sowerby.  Elle  a aussi  beaucoup  d’analogie  avec  certaines 
petites  Lingules  qui  caracterisent  les  depots  carboniferes  d’Angleterre,  telles  que  les  L.  clliptica 
et  parallela  Phill.  La  L.  tenuissima  Broim,  des  depots  triasiques,  est  beaucoup  plus  grande, 
et  nous  doutons  qu’elle  se  trouve  en  Russie,  bien  qu’elle  y soit  citee  par  M.  Jasikoffdans  son 
tableau  des  formations  du  gouvernement  de  Simbirsk  ; mais  nous  attachons  peu  d’impor- 
tance  a ce  fait,  car  en  general,  les  Lingules  fossiles  olfrent  si  peu  de  difference  entre  elles, 
qu’il  est  difficile  d’en  faire  une  application  utile  a la  geologie. 

B.  MOLLUSQUES  ACEPHALES. 

1 . SOLEMYA  BIARMICA.  — (Noo.  sp.) 

PL.  XIX,  FIG.  4. 

Cette  coquille  est  depouillee  de  son  test,  et  nous  n’en  possedons  que  le  moule  interne.  I.e 
desir  de  faire  connaitre,  autant  que  possible,  la  faune  du  systeme  permien  de  Russie  dans 
lequel  elle  se  rencontre,  nous  a engages  a la  faire  representer.  Elle  est  transverse,  tres  ine- 
quilaterale,  etbaillante  a ses  deux  extremites.  Le  ligament,  commedans  toutes  lesespeces  du 
genre  Solemve,  parait  avoir  ete  situe  sur  le  petit  cote;  ce  qui  fait  que  le  cote  anterieur  est 
beaucoup  plus  long  que  le  posterieur ; il  est,  en  outre,  termine  par  un  bord  plus  large  et  plus 
arrondi.  Ce  que  ce  moule  offre  de  plus  remarquable,  e’est  que  le  crochet  de  la  valve  gauche 
depasse  et  recouvre  le  crochet  de  l’autre  valve,  cornme  s’il  y avail  eu  glissement  et  deplace- 
ment des  valves  dans  le  sens  de  leur  longueur,  tandis  que  l’examen  du  reste  de  la  coquille 
repousse  la  supposition  d’un  pared  mouvement. 
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Dimensions.  Longueur,  12  millimetres;  largeur,  25;  epaisseur,  8. 

Rapports  ct  differences.  Cette  espece  est  plus  petite  que  la  S.  -primceva  Phill.,  et  le  inoule 
interieur  est  lisse.  Par  ce  dernier  caractere,  ainsi  que  par  sa  forme  et  sa  taille,  elle  ressemble 
infiniment,  selon  M.  King,  conservateur  du  Museum  de  Newcastle,  a une  espece  non  decrite 
du  calcaire  de  montagne  du  nord  de  l’Angleterre. 

Gis.  et  loc.  Elle  provient  des  calcaires  associes  aux  gypses  qui  formentla  base  du  systeme 
permien,  a Kniazpavlova,  gouvernement  de  Nijni-Novgorod.  C’est  avec  quelque  doute  que 
nous  y rapportons  des  echantillons  mal  conserves,  que  nous  avons  trouves  a Gorodok,  sur  la 
Tchusovaya,  et  dans  la  valle'e  de  la  Karla,  pres  de  Nijni-Troisk,  district  de  Bielebei. 

Explication  des  figures.  Pl.  XIX,  fig.  4,  a.  Individu  de  Kniazpavlova,  vu  en  dessus. 

Fig.  4,  b.  Le  meme  vu  du  cote  des  crochets. 

2.  SOLEMYA  PRIM2EVA. 

PL.  XIX,  FIG.  5. 

Sole  my  a prinueva,  Phill.,  1836,  Yorks.,  vol.  ii,  p.  209,  pl.  6,  fig.  6. 

Ce  fragment  ressemble  tellement  a celui  qu’a  figure  M.  Phillips  sous  le  nom  de  S.  primceva, 
que  nous  ne  pouvons  nous  empecher  de  croire  qu’ils  appartiennent  tous  deux  a la  meme 
espece.  Ce  n’est  qu’un  moule  sur  lequel  se  remarquent,  principalement  vers  la  partie  ante- 
rieure,  quelques  sillons  ravonnants  qui  semblent  indiquer  que  le  test  etait  orne  de  cotes 
plates,  comme  la  S.  Puzosiana  (de  Kon.,  Foss.  Belg.,  pl.  5,  fig.  2).  La  coquille  est  tres 
transverse  et,  de  meme  que  dans  l’cspece  precedcnte,  la  valve  gauche  depasse  a la  char- 
niere  l’autre  valve,  et  l’embrasse  en  partie.  Comme  ce  fait  s’observe  sur  les  trois  echantillons 
que  nous  possedons,  nous  ne  pouvons  rattribuer  a un  deplacement  des  valves. 

Dimensions.  Longueur,  17  millimetres;  largeur  environ,  45  a 50 millimetres,  epaisseur,  12. 

Gis.  et  loc.  Nous  avons  recueilli  cette  espece  a Tarousa,  sur  1’Oka,  et  a Peredki  (Valdai), 
dans  les  calcaires  qui  forment  la  partie  inferieure  du  systeme  carbonifere.  En  Angleterre 
elle  appartient  a des  couches  du  meme  age,  et  n’a  encore  ete  trouvee  que  dans  le  Northum- 
berland. La  S.  Puzosiana  de  Belgique,  espece  tres  voisine,  provient  aussi  des  calcaires  ou  des 
argiles  carhoniferes. 

Explication  de  la  figure.  Pl.  XIX,  fig.  5.  Individu  adulte  vu  en  dessus. 

OSTEODESMA  KUTORGANA.  — {Nov.  sp .) 

PL.  XIX,  FIG.  9. 

Cette  petite  coquille,  dont  nous  ne  possedons  que  des  moules,  parait  avoir  ete  fort  mince, 
comme  toutes  celles  qui  appartiennent  a la  famille  des  Osteodesmes.  Elle  est  oblongue, 
transverse,  tres  inequilaterale;  son  cote  le  plus  long  est  divise  par  une  carene  ou  arete  aigue, 
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oblique  an  bord  cardinal,  et  qui  s’en  detache  pres  du  crochet  sous  un  angle  de  15°  environ. 
Ce  caractere,  qui  est  celui  de  plusieurs  Corbules,  nous  avait  d abord  portes  a placer  cette 
coquille  dans  ce  genre,  lorsque  nous  reconnumes,  dans  chacun  des  trois  moules  que  nous 
possedons,  un  sillon  tres  rapproche  du  bord  cardinal,  qui  atlestait  lexistence  dans  la  coquille 
d’une  lame  mince,  oblique  et  decurrente,  analogue  a celles  des  Anatines  ou  des  Osteodesmes. 

C'is.  et  loc.  Quoique  imparfaitement  .eonservee,  celte  coquille  est  assez  utile  a connaitre 
pour  la  geologie  de  la  Russie,  coiranc  earacteristique  des  couches  permiennes,  et  com- 
mune a plusieurs  localites  eloignees  les  unes  des  autres.  Nous  1 avons  trouvee  a Arzamas 
dans  les  calcaires  sttperieurs  aux  grandes  masses  de  gypse;  a Ustlon,  pres  de  Kazan;  a 
Sergiesk,  pres  des  eaux  sulfureuses;  a Nikefur  et  a Santangulova,  pres  de  la  Dioma  (gou- 
vernement  d’Orenbourg).  Dans  ce  dernier  endroit,  elle  est  associee  au  Productus  horrcscens. 

Explication  de  la  figure.  Pl.  XXI,  fig.  9.  Individu  provenant  de  Santangulova,  vu  en 
dessus. 


ALLORISM  A.(1) 2 3  — {King.) 


myacites  ? Schlotheim. 

hiatella  {sulcata),  Fleming. 

sanguinolakia  {gibbosa) , Sowerby 

upuo  ( Urii ),  J.  Sowerby,  Trans.  Soc.  geol.,  2'  sfirie,  vol.  v. 

eotraiua  (prisca),  Goltlfass. 

pholadomya  {elongala),  Morton,  Sitliman’s  journal,  vol.  xxix. 
mya  ( rolundata ?)  J.  Sow.,  SU.  syst.,  in  Murch. 
posidonomya  {transversa  ?),  Portlock. 

Cree  recemment.  par  M.  King,  conservateur  du  Museum  de  Newcastle  upon  Tyne(2),  ce  genre 
est  place  par  cel  auteur  pres  des  Pholadomyes,  dans  une  petite  famille  qu’il  propose  sous 
le  nom  de  Pholadomyidees  et  qui  comprendrait  les  genres  Pholadomya,  Allorisma,  Panopcea, 
Lysianassa  (Munster)  et  Cercomya  (Agassiz).  11  le  caracterise  ainsi : « Chaque  valve  est  pourvue 
d’un  support  ligamentaire  (3)  allonge  dans  la  direction  de  la  ligne  cardinale,  et  qui  varie  telle- 
ment  en  largeur  dans  les  differentes  especes,  que  d’liorizontal  ou  parallele  au  plan  dorsal  de 
la  coquille  il  passe  a une  position  interne  ou  verlicale.  La  charniere  est  depourvue  de  dents.® 

Les  differentes  especes  connues  jusqu’a  present  sont  elliptiques,  equivalves  et  plus  ou  moins 
inequilaterales.  Leurs  crochets  sont  larges  dans  V A.  Munsteri  ( Pholadomya  d’Archiac  et  de 

(1)  I)e  ctXXoto; , variable,  et  'i'pwi.?- , support,  pour  indiquer  la  nature  variable  du  support  du  ligament. 

(2)  Annals  and  magazine  of  natural  history,  Londres,  novembre,  I8Z1/1. 

(3)  M.  King  se  sert  des  mots  cartilage  support  ou  cartilage  fulcrum.  Depuis  que  M.  Grey  et  d’aulres  auteurs 
ont  montrd  que  ce  que  l’on  appelait  autrefois  ligament  est  compost  de  deux  parties  distinctes,  et  que  laissant  k 
la  partie  extdrieure  le  nom  de  ligament,  ils  ont  appel6  cartilage  la  parlie  interne,  on  ddsigne  gdmiralement  en 
Angleterre  par  les  mots  cartilage  support  les  nympbes,  les  fossettes,  les  cuillerons,  et  enfin  tout  ce  qui  sert  4 
supporter  les  diverses  parties  du  ligament. 
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Verneuil),  mais  pel  its  dans  les  autres.  Les  valves  sont  traversees  par  des  plis  paralleles  a 
lears  bords  libres,  comme  dans  les  Posidonomya ; elles  sont,  en  outre,  souvent  garnies  de 
tres  petits  points,  qui  dans  quelques  especes  (A.  elongata  et  A.  elegans  King  (1),  forment 
a partir  du  crochet  des  lignes  rayonnautes,  et  qui  dans  d’autres  sont  dissemines  sans 
ordre.  Quelques  especes  paraissent  etre  closes  aux  deux  extremites  [A.  regularis  King  et 
A.  elongata  Morton),,  tandis  que  d’autres  sont  baillantes  anterieurement  et  posterieurement 
{A.  constricta  King  (2). 

Le  genre  Allorisma  differe  essentiellement  des  autres  genres  de  la  famille  des  Pholado- 
myidees,  en  ce  que  dans  ces  derniers  les  supports  ligamentaires  sont  constamment  paralleles 
au  plan  dorsal  de  la  coquille  et  soutiennent  un  ligament  externe,  tandis  que  dans  le  premier 
ils  sont  variables,  elant  borizontaux  dans  V A.  elongata,  vcrlicaux  dans  YA.  sulcata,  et  inter- 
mediaires  dans  YA.  constricta.  La  place  des  impressions  des  muscles  adducteurs  et  autres 
est  a peu  pres  la  meme  que  dans  la  Thracia  fuibescens;  les  impressions  musculaires  anterieures 
sont  si  fortement  marquees  dans  quelques  especes  (A.  sulcata  et  A.  undata ),  qu’ elles 
donnent  lieu  a une  arete  bien  definie  qui  les  separe  de  la  cavite  du  crochet.  Dans  la  plupart 
des  especes,  la  ligne  palleale  est  peu  distincte;  dans  YA.  elongata  l’inflexion  du  muscle  retrac- 
teur  du  siphon  est  profonde  et  parallele  a la  ligne  dorsale  et  ventrale  de  la  coquille,  a peu 
pres  comme  dans  la  My  a arenaria. 

Dans  des  reflexions  preliminaires,  auxquelles  nous  renvoyons  le  lecteur,  M.  King  discute 
avec  beaucoup  de  talent  la  valeur  du  genre  qu’il  propose  et  scs  rapports  avec  les  coquilles 
fossiles  qu’on  peut  en  rapprocher.  Il  demontre  que  les  differences  si  considerables  qu’il  oflre 
dans  la  position  de  l’appareil  ligamentaire  sont  graduelles,  et  passcnt  successivement  suivant 
les  especes  d’un  extreme  a l’autre,  fait  qui,  lie  avec  l’uniformiie  des  caracteres  exterieurs, 
einpeclie  de  le  scinder  en  plusieurs  genres.  Il  x'ange  parmi  les  Allorisma  une  grande  partie 
de  ces  coquilles  paleozoiqnes  qui  sont  allongees  dans  la  direction  de  Ieur  charniere  et  marquees 
de  profonds  sillons  transverses,  coquilles  que  Ton  a generalement  placees,  avec  M.  Sowerbv, 
parmi  les  Sanguinolaria,  bien  que  ces  deruieres  soient  pourvues  de  dents  qui  manquent  aux 
premieres;  enfin,  poursuivant  ces  formes  dans  le  terrain  secondaire,  il  montre  les  analogies 
extremes  que  son  nouveau  genre  presenle  d’un  cote  avec  les  Myacites  du  Musclielkalk  et  de 
l’autre  avec  les  Panopcea  (Lutraria  gibbosa  Sow.),  les  Lysianassa  (My a v — scripla  Sow.)  et 
les  Cercomya  (Sanguinolaria  undulata  Sow.)  des  couches  jurassiques  (3). 

(1)  L'A.  elegans  est  une  espfece  nouvelle  du  magnesian  limestone  de  Durham.  Dans  notre  tableau  des  fossiles 
du  sysMme  permien,  nous  avons  cil<5  celle  espece  comme  se  trouvant  aux  environs  d’ Arzamas,  nous  n’en  posse- 
dons  malheureusement  qu’un  moule  trop  imparfait  pour  pouvoir  etre  suffisamment  (Merit. 

(2)  L 'A.  constricta  et  I’d.  regularis  sont  deux  especes  non  ddcrites  des  couches  carbonifercs  du  Northum- 
berland. 

(3)  Au  moment  d’imprimer  ce  qui  prtfcfcde,  nous  recevons  de  M.  Griffith  un  tres  bel  ouvrage  sur  les  fossiles 
d’trlande,  fait  sous  sa  direction  par  M.  M‘Coy  et  inlituld  Synopsis  of  the  characters  oflhe  carboniferous  limes- 

tone fossils  ofh  eland.  Le  genre  qui  nous  occupe  y figure  sous  le  nom  de  Sanguinoliles ; mais  ce  dernier  ne  nous 
parait  pas  avoir  <.1 2 3 * 5te  circonscrit  dans  des  limiles  aussi  naturelles  que  le  genre  Allorisma,  dont  seraient  exclues 
des  coquilles  telles,  par  exemple,  que  les  Sanguinoliles  discors,  radiatus  et  cosleltatus. 
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ALLORISMA  REGULARIS. 
pl.  xix,  fig.  6,  a,  b;  PL.  xxi,  fig.  11,  a,  b. 

Vnio  porrectus,  Fisch.,  1837,  Oryct.  du  gouv.  de  Moscou,  p.  132,  pl.  19,  fig.  1 (non  Sow.). 

Sanguinolaria  sulcata,  F.icliw.,  I8Z1O,  Die  Thier  und  PJlanzen  Novgorod  Gouvern.,  p.  12.  (non  Phill. 
nee  Munst.) 

Allorisma  regularis , King  (in  lilteris). 

Coquille  tres  inequilaterale,  allongee  transversalement,  deux  fois  et  deime  aussi  large  que 
lono-ue.  Les  deux  valves  sont  egalement  convexes,  closes,  arrondies  a leur  extremite  posterieure 
et  legerement  tronquees  al’autre  extremite.  Les  crochets  sont  sub-terminaux,  et  le  cote  anterieur 
est  six  fois  plus  court  que  le  posterieur;  le  bord  superieur  est  droit,  et  I’inferieur  est  convexe. 
Lne  gibbosite  obtuse  et  a peine  apparente  traverse  diagonalement  la  coquille,  et  de  ce  point 
jusqu’au  bord  dorsal  ou  superieur,  celle-ci  se  deprime  et  s’amincit  de  meme  que.  vers  fextre- 
mite  posterieure.  La  surface  est  couverte  de  plis  transversaux,  larges  et  saillants;  ces  plis, 
paralleles  aux  bords  libres  des  valves,  s’arrondissent  sur  la  saillie  diagonale,  et  se  replient  sur 
eux-memes  pour  rcjoindre  le  bord  superieur  ; en  les  uiesurant  a partir  de  1 0 millimetres  du 
crochet,  on  en  compte  douze  a treize  dans  un  espace  de  20  millimetres. 

Dimensions.  Longueur,  32  millimetres;  largeur,  1 5;  epaisscur,  24. 

Rapporls  et  differences.  En  comparant  cette  coquille  avec  les  figures  que  M.  Phillips  a don- 
nees  de  la  Sanguinolaria  sulcata  Phill.  (1)  ( Allorisma  id.  King),  nous  avons  ete  portes 
d’abord,  ainsi  queM.  Eicbwald,  a la  reunir  a cette  espece;  mais  elle  s’en  distingue  par  deux 
caracteres  assez  importants.  Selon  M.  M‘Coy,  V A.  sulcata  qu’il  appclle  Sangmnohtcs  sulcatus, 
est  baillante  a son  extremite  posterieure,  et  couverte  sur  cette  parlie  de  rides  qui,  en  s'avan- 
cant  sur  le  corps  meme  de  la  coquille,  se  divisent  en  deux  ou  trois  rides  plus  etroites. 
L ’A.  regularis,  telle  que  M.  King  nous  la  decrit  dans  scs  leltres,  est  au  contraire  unc 
coquille  close  a ses  deux  extremites  corame  la  notre,  et  remarquable  egalement  par  la  regu- 
larite  et  la  simplicite  de  ses  rides  transverses.  Elle  se  rapproclie  beaucoup  de  la  Sanguino- 
laria plicata  Pori  lock;  mais  cette  derniere  a les  plis  plus  serres  et  plus  fins,  le  crochet  moins 
terminal  et  le  cote  posterieur  tronque  au  lieu  d’etre  legerement  arrondi.  La  cote  qui  tra- 
verse obliquement  la  coquille  est  aussi  plus  aigue  et  mieux  prononcee. 

Gis.  et  loc.  L’A.  regularis  est  tres  abondante  dans  les  bancs  inferieurs  du  calcaire  carbom- 
fere  a Stolobinsko'i  (Valdai),  ainsi  qu  a Sloboda  (gouvernement  de  Toula),  et  se  trouve  dans  le 
voisinage  des  couches  houilleres  de  ces  localites.  Nous  l’avons  aussi  trouvee  a Tarousa,  sur 
1’Oka,  avec  le  Productus  giganleus. 

(1)  11  y a sous  ce  nom  deux  espfeces  tres  dilKrentes  et  n’appartenant  pas  au  mftme  genre,  l’une  dtablie  par 
M.  Phillips  dans  sa  Geology  of  Yorkshire,  et  l’autre  par  M.  de  Miinster.  Celle-ci  a etd  adoptde  figaleuient  par 
M.  Phillips  dans  ses  Palaeozoic  fossils. 
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Explication  des  figures.  Pl.  XIX,  fig.  6,  a.  Grand  individu  vu  du  cote  de  la  valve  droite. 
Par  suite  d’un  glissement,  la  valve  gauche  se  montre  un  peu  au  dessus  du  bord  dorsal. 

Fig.  6,  b.  Le  nieme  vu  du  cote  des  crochets. 

Appendice.  Ne  connaissant  pas  1 appareil  ligamentaire  de  Y A.  regular  is,  nous  y reunissons 
provisoirement  un  moule  interieur  provenant  de  Stolohinskoi,  dans  le  Valdai.,  et  represente 
pl.  XXI,  fig.  11.  On  v voit  l’empreinte  d’une  lame  interne  s’etendant  en  arriere  parallele- 
ment  au  bord  cardinal  et  destinee  sans  doute  a porter  le  ligament.  Le  sillon  que  Ton  observe 
en  avant  du  crochet  nous  parait  du  a cette  petite  arete,  qui,  suivant  M.  King,  circonscrit  dans 
les  S.  sulcata  et  undata  l’impression  musculaire  anterieure.  Si,  comme  cela  est  assez  vrai- 
semblable,  ce  moule  est  celui  de  YA.  regular  is,  cette  espece  se  distinguerait  de  VA.  sulcata  par 
la  direction  du  support  ligamentaire  qui,  dans  cette  derniere,  est  vertical  par  rapport  au 
bord  cardinal.  La  repetition  des  cotes  transverses  a l’interieur  de  la  coquille,  comme  dans  les 
Pholadomyes,  atteste  1’ extreme  minceur  du  test. 

EDMONDIA  UNIONIFORMIS. 

PL.  XIX,  FIG.  18. 

Isocardia  unioniformis,  Phill.,  1836,  Geol.  of  Yorks h.,  vol.  ii,  p.  209,  pl.  5,  fig.  18. 

Edmondia  — de  Koninck,  18/|2,  Descr.  des  foss.  de  Belg.,  p.  67,  pl.  l,  fig.  U. 

Coquille  renflee,  equivalve,  inequilaterale,  transverse  ou  sub-arrondie,  couverte  de  stries 
d’accroisseinent  fines,  concentriques,  irregulieres  et  obsoletes.  Crochets  saillants,  recourbes 
et  rapproches  de  1’extremite  anterieure.  Lunule  petite  et  echancree.  Bord  posterieur  large- 
ment  arrondi.  Dos  regulierement  convexe. 

Le  seul  echantillori  de  cette  espece  que  nous  ayons  trouve  en  Russie,  ne  nous  permet  pas 
d’en  etudier  la  charniere ; mais  sa  ressemblance  exterieure  avec  la  coquille  dont  M.  de  Koninck 
a fait  le  type  d’un  nouveau  genre,  nous  porte  a croire  qu’elle  en  possedait  aussi  les  caracteres 
internes.  Le  genre  Edmondia  est  caracterise  par  l’absence  de  dents  cardinales  et  par  l’exis. 
tence  d’une  lamelle  transverse,  en  partie  recouverte  par  le  crochet,  et  ayant  servi  a supporter 
un  ligament  interne  d’unc  forme  analogue;  par  la  cette  coquille  parait  appartenir  a la 
famille  des  Mac  tracks.  La  disposition  de  la  charniere,  la  proeminence  des  crochets  et  I’echan- 
crure  de  la  lunule,  rendent  merne  tres  probable,  selon  M.  de  Koninck,  la  presence  de  deux 
ligaments,  comme  dans  les  Amphidesmes. 

Dimensions.  Longueur,  23  millimetres;  largeur,  31;  epaisseur  d’une  valve,  9. 

Rapports  el  differences.  Notre  coquille  est  moins  epaisse  et  plus  transverse  que  YEdmondia 
unioniformis  d’Angleterre,  et  les  plis  concentriques  y sont  moins  prononces.  Elle  forme  le 
passage  de  cette  espece  a YEdmondia  Josepha  que  nous  n’avons  jamais  eu  occasion  de  voir, 
mais  qui  ne  parait  differer  de  la  notre  que  par  les  stries  plus  regulieres  de  sa  surface. 

Gis.  et  loc.  Calcaire  carbonifere  de  Cosatchi-Datchi  (Oural).  En  Belgique  et  en  Angleterre, 
cette  espece  appartient  a la  meme  formation. 

Explication  de  la  figure.  Pl.  XIX,  fig.  18.  Individu  adulte  vu  en  dessus. 
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AMPIIIDESMA  PRISTINA. 

PE.  XX,  FIG.  5. 

Ce  n’est  qu’avec  la  plus  grande  reserve  que  nous  rapportons  cette  coquille  aux  Amphi- 
desmes  plutot  qu’aux  Lucines,  dont  elle  possede  assez  la  forme  generate,  et  avec  lesquelles 
nous  1’avions  d’abord  confondue.  Nous  y sommes  conduits  par  la  decouverte  que  nous  avons 
faite  au  dessous  du  crochet  d’une  large  facette  cardinale  aplatie,  analogue  a celle  des  Myalina 
de  Kon.,  et.  propre  a soutenir  un  ligament  interieur.  Malheureusement,  la  durcte  du  calcairt 
dans  lequel  notre  echanlillon  est  engage,  ne  nous  permet  pas  de  verifier  s’il  existe  des  dents 
semblables  a celles  des  Amphidesmes.  Vue  a l’exterieur,  cette  espece  est  equivalve,  legere- 
ment  inequilaterale,  peu  bombee,  et  lisse  ou  couverte  de  quelques  faibles  slries  concentriques. 
Elle  est  plus  arrondie  posterieurement,  et  a le  crochet  moins  marque  que  1 Amphidesma 
subtruncata  (1),  a Iaquelle,  d’ailleurs,  elle  peut  etre  comparee.  Elle  a aussi  quelque  analogic 
avec  une  espece  jurassique,  la  Tellina  ampliata  Phill.,  Torksh.,  vol.  i,  pi.  3,  fig.  24. 

Dimensions.  Longueur,  29  millimetres;  largeur,  34;  epaisseur  d’une  valve,  7. 

Gis.  et  toe.  Cette  espece  n’a  encore  ete  trouvee  en  Russie  que  dans  le  calcaire  carbonifere 
de  Cosatchi-Datchi  (Oural).  Nous  en  avons  aussi  plusieurs  ecbantillons  de  Chipping  (Yorkshire! 
qui  sont  completement  identiques  avec  ceux  de  l’Oural,  et  qui  ont  vecu  pendant  la  meme 
epoque. 

Explication  de  la  figure.  Pl.  XX,  fig.  5.  Individu  adulte  vu  en  dessus. 


SANGUINOLARIA  ROEMERI. 

PL.  XIX,  FIG.  19. 

Sanguinolaria  elliptica,  Romer,  1843,  Verstein.  des  Harz  Geb.,  p.  26,  pl.  6,  fig.  27  (non  id.  Phill.,  Palaioz. 
foss.,  pl.  17,  fig.  53). 

Cette  coquille  est  equivalve,  inequilaterale  et  transverse;  sa  surface  est  lisse  ou  couverte 
seulement  de  quelques  stries  d’accroissement  inegales  et  irregulieres.  Ses  crochets,  petits 
mais  apparents,  sont  situes  a la  partie  anterieure  vers  les  deux  cinquiemes  de  la  largeur  de 
la  coquille.  Ses  extremites  anterieure  et  posterieure  sont  a peu  pres  egalement  arrondies, 
ce  qui  lui  donne  une  forme  elliptique  d’une  regularity  remarquable.  Enfin,  sa  largeur  est 
exactement  le  double  de  sa  longueur,  et  sa  hauteur  n’est  pas  considerable. 

Dimensions.  Longueur,  25  millimetres;  largeur,  50;  hauteur  d’une  valve,  8. 

Rapports  el  differences.  Nous  croyons,  apres  une  comparaison  attentive,  pouvoir  assnniler 
notre  espece  de  Russie  a la  S.  elliptica  de  M.  Romer,  qui  presente  seulement  une  petite 
difference  dans  la  plus  grande  saillie  de  ses  crochets.  M.  Phillips  ayant  deja  decrit  sous  le 

(1)  M'Coy,  Synopsis  of  the  characters  of  the  carboniferous  limestone  fossils,  pl.  10,  fig.  10. 
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uom  de  S.  eUiptica  une  coquille  du  Devonshire  beauconp  plus  petite  et  a crochets  plus 
medians,  nous  sommes  obliges  de  changer  le  nom  de  celle-ci,  et  nous  ne  crovons  pouvoir 
mieux  faire  que  de  la  dedier  au  savant  distingue,  a qui  la  paleontologie  doit  des  travaux  si 
ulilcs  et  si  estimes.  Nous  n’avons  jamais  vu  la  charniere  de  cette  coquille,  et  nous  devons 
convenir  que,  si  elle  a beaucoup  du  port  exterieur  des  Sanguinolaires,  il  ne  serait  pas  impos- 
sible qu’elle  put  cependant  appartenir  au  genre  Panopee. 

Gis.  et  Loc.  La  Sanguinolaria  Romeri , primitivement  trouvee  dans  les  gres  devoniens  de 
Kableberg,  dans  le  Harz,  appartient  en  Russie  a un  systeme  plus  eleve.  Elle  provient  du 
calcaire  carbonifere  de  Cosatchi-Datchi  (Oural),  si  riche  en  fossiles  de  tous  genres.  Nous  n’en 
possedons  que  des  valves  isolees  et  cngagees  dans  la  roche. 

Explication  de  la  figure.  Pl.  XIX,  fig.  19.  Individu  adulte  vu  de  cote. 

LUCINA  ? GRIFFITHI. 

PL.  XX,  FIG.  10. 

Grande  coquille  legerement  transverse,  arrondie,  sub-equilaterale,  regulierement  convexe; 
crochet  assez  preeminent,  bombe  et  incline  en  avant ; bord  antero-superieur  non  echancre 
au  dessous  du  crochet,  et  arrondi  a sa  jonclion  avec  l’extremite  anterieure.  Surface  a pen 
pres  lisse. 

Nous  ne  possedons  de  cette  coquille  qu’un  echantillon  presque  entierement  depouille  de 
son  test,  et  sur  lequel  nous  n’avons  pu  distinguer  les  impressions  musculaires  qui  caracte- 
risent  particulierement  le  genre  auquel  nous  la  rapportons. 

Dimensions.  Longueur,  45  millimetres;  largeur,  55;  epaisseur  d’une  valve,  14. 

Gis.  et  loc.  Cette  espece  provient  des  calcaires  devoniens  des  bords  du  Don,  aux  environs 
de  Voroneje. 

Explication  de  la  figure.  Pl.  XX,  fig.  10.  Individu  adulte  vu  decote. 


CARDIUM  OIJRAL1CUM.  — ( Nov.sp .) 
pl.  xx,  fig.  11  , a,  b. 

Cette  elegante  coquille  appartient  a la  section  des  Cardium,  nominee  Conocardium  par 
M.  Bronn,  Plcurorynchus  par  M.  Phillips,  et  Lydias  par  M.  Steininger.  Elle  est  gibbeuse 
transverse,  a dos  large,  bombe  etnon  carene.  Arrondie  du  cote  anterieur,  elle  ne  presente  pas 
cette  surface  cordiforme  et  concave,  qui  est  le  caracterc  constant  du  C.  ala; forme;  elle  v est 
terminee  par  une  petite  oreilletle  qui  remplace  le  long  bee  done  cette  derniere  espece  est 
pourvue.  Sa  partie  posterieure  est  tres  allongee,  baillante  et  separee  du  corps  merne  de  la 
coquille  par  un  etranglement  on  sillon  assez  profond,  partant  obliquement  du  crochet  et 
produisant  sur  le  bord  une  ecbancrure  ou  sinuosite  rentrante  prononcee.  La  surface  des 
valves  est  ornee  de  cotes  regulieres,  rayonnantes,  cuneiformes,  larges  a leur  base  et  tran- 
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chantes  au  sommet,  separees  entre  elles  par  un  sillon  lineaire  tres  etroit.  Sur  le  prolonge- 
ment  posterieur,  ces  cotes  sont  aplaties,  plus  larges  et  moins  marquees  que  sur  le  reste  de 
la  coquille. 

Dimensions.  Longueur,  17  millimetres;  largeur,  36;  epaisseur,  18. 

Rapporls  et  differences.  Malgre  la  grande  analogie  que  cette  espece  presente  avec  VAr  cites 
rostratas  Mart.  ( Cardiuni  elongatum  Sow.,  non  Brug.),  nous  n’avons  pu,  toutefois,  l’identifier 
avec  aucune  des  figures  nombreuses  qui  ont  ete  publiees  de  cette  espece.  UArcites  rostratas 
de  Martin  (1),  ou  son  equivalent  le  C.  elongatum  de  Sowerby,  ont  leur  appendice  poste- 
rieur  entierement  lisse,  ainsi  que  l’a  bien  exprime  M.  Goldfuss  Pelref.  Germ.  pi.  142, 
fig.  2,  a,  b (2).  G’est  un  caraetere  important  que  nous  avons  verifie  sur  les  echantillons  memes. 
Cette  surface  lisse  ne  resulte  pas  d’une  degradation  partielle  des  cotes  rayonnantes ; car  la  oil 
commence  l’appendice  aliforme,  les  cotes  cessent  brusquement,  et  sont  remplacees  par  quelques 
lines  stries  concentriques,  tandis  que  dans  notre  espece  de  Russie,  les  cotes  rayonnantes  y 
devierinenl  plus  plates,  mais  y sont  toujours  bien  apparentes.  Le  second  et  important 
caraetere  qui  distingue  celleci  du  C.  rostratum , e’est  le  sinus  qui,  sur  le  bord,  separe  la 
par  tie  aliforme  du  corps  meme  de  la  coquille.  Dans  les  diverses  figures  du  C.  elongatum, 
ces  deux  parties  s’unissent  presque  en  ligne  droite ; la  figure  donnee  par  Sowerby  (Min.  conch., 
pi.  82,  fig.  3),  est  la  seulequi  montre  un  commencement  de  sinus.  Ce  meme  caraetere,  joint 
a une  difference  marquee  dans  la  forme  des  cotes  et  dans  la  longueur  de  la  partie  posterieure, 
distingue  le  C.  Ouralicum  du  C.  alceforme  Sow. 

Gis.  et  loc.  Cette  espece  provient  de  Cosatchi-Datchi  (Oural),  et  appartient  coinme  son 
sub-analogue,  le  C.  rostratum,  au  veritable  calcaire  carbonifere. 

Appendice.  Le  C.  rostratum  et  le  C.  alceforme  se  trouvent  sur  les  rives  du  Volga,  entre 
Pies  et  Kineshma,  dans  les  cailloux  roules,  arraches  a la  grande  bande  carbonifere  qui  traverse 
le  nord  de  la  Russie.  Nous  avons  aussi  trouve  le  C.  alceforme  en  place  dans  les  calcaires  des 
environs  de  Vitegra,  a sept  verstes  a TO.  de  la  ville.  Les  echantillons  n’en  etaient  pas 
assez  bien  conserves  pour  meriter  d’etre  figures. 

Explication  des  figures.  Pl.  XX,  fig.  11,  a.  Grand  individu  vu  de  cote. 

Fig.  11,  b.  Le  meme  vu  du  cote  des  crochets. 


ISOCARDIA  TANAIS.  — (Nov.  sp.) 

PL.  XX,  FIG.  6. 

Coquille  equivalve,  inequilaterale,  cordiforme,  globuleuse,  sub-arrondie,  presque  aussi 
longue  que  large.  Valves  regulieremeut  gibbeuses,  a crochets  saillants,  fortement  recourbes  en 
avant  et  situes  a la  partie  superieure  du  bord  anterieur.  Lunule  petite  et  profonde.  L’impres- 

(1)  Petrific.  Derb.,  pl.  till,  fig.  6. 

(2)  Les  figures  c et  cl  se  rapportent  au  C.  alceforme,  dont  elles  presentent  sur  le  cdte  anterieur  la  concavity 
caractdristique. 
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sion  musculaire  anterieure  est  obronde,  situee  pres  du  bord  et  dans  le  voisinage  da  crochet. 
Elle  devait  dtre  assez  profonde,  a en  juger  par  la  saillie  de  son  moule.  1. ’impression  poste- 
rieure n’est  pas  visible.  Le  seul  ecbanlillon  que  nous  possedions  de  cette  espece,  est  un  moule 
interieur,  et  le  peu  de  distance  des  crochets  nous  indique  que  le  tost  avait  peu  d’epaisseur, 
meme  vers  la  region  cardinale. 

Dimensions.  Longueur,  30  millimetres;  largeur,  31 ; epaisseur,  25. 

Rapporls  et  differences.  Apres  avoir  compare  cette  coquille  aux  dix  especes  d’Isocardes 
decrites  par  les  auteurs  dans  le  terrain  paleozoique,  ainsi  qu’a  celles  des  autres  terrains, 
nous  n’en  avons  pas  trouve  une  seule  a laquelle  on  put  la  reunir. 

Gis.  et  loc.  Cette  espece  a ete  trouvee  par  l’un  de  nous  dans  les  shales  ou  argiles 
schisteuses  du  systeme  devonien  des  environs  de  Zadonsk,  sur  le  Don. 

Explication  des  figures.  Pl.  XX,  fig.  6,  a.  Individu  de  grandeur  naturelle. 

Fig.  6,  b.  Le  memo  vu  du  cote  des  crochets. 


CARDIOMORPHA  SULCATA. 
pl.  xx,  fig.  2,  a,  b. 

Venus  elliplica ? Phil].,  1836,  Geol.  of  Yorks.,  vol.  n,  p.  209,  pl.  5,  fig.  7. 

Carcliomorpha  sulcata?  de  Kon.,  1842,  Descr.  desfoss.  de  Bclg.,  p.  109,  pl.  2,  fig.  18,  a,  b. 

Coquille  equivalve,  inequilaterale,  transverse,  sub-ovalaire,  deprimee  et  obliquement 
tronquee  a sa  partie  posterieure.  Une  gibbosite  a peine  sentie,  qui  traverse  obliquement  !a 
coquille,  rappelle  un  peu  la  forme  du  Megalodon  suboblongus  Nob.  La  surface  est  couverte  d’un 
grand  nombre  de  cotes  concentriques,  elevees,  minces,  tranchantes  au  sommet  et  separees 
par  des  sillons  profonds  et  lisses.  Les  crochets  situes  sur  le  tiers  anterieur  du  bord  cardinal, 
sont  petits,  tres  rapproches  et  inclines  en  avanL.  Le  bord  cardinal  est  a peu  pres  droit;  le 
reste  du  pourlour  de  la  coquille  est  arrondi. 

Dimensions.  Longueur,  13  millimetres;  largeur,  20;  epaisseur,  8. 

Rapports  et  differences.  Par  sa  forme  deprimee,  par  l’obliquite  de  son  extremite  posterieure. 
et  enfin  par  la  hauteur  de  ses  cotes  concentriques,  cette  espece  se  distingue  facilement 
du  Megalodon  suboblongus.  Elle  differe  legerement  de  la  Cardiomorpha  sulcata  de  Belgique,  par 
la  largeur  comparativement  plus  grande  de  ses  cotes  transverses.  Bien  que  nous  ne  puissions 
decouvrir  1’ interieur  de  la  ckarniere,  nous  sommes  disposes  a croire  que  cette  coquille  est 
la  meme  que  celle  que  M.  Phillips  a nommee  V enus  elliptica,  mais  nous  n’en  sommes  pas 
assez  convaincus  pour  changer  le  nom  que  lui  a donne  M.  de  Koninck.  U est  fort  douteux 
d’ailleurs  que  la  coquille  de  M.  Phillips  soit  veritablement  une  Venus,  genre  qui  ne  parait. 
pas  avoir  de  representants  bien  determines  dans  la  faune  de  l’epoque  paleozoique. 

Gis.  et  loc.  Calcaire  carbonifere  de  Cosatchi-Datchi  (Oural).  La  Venus  elliptica  appartient 
au  calcaire  carbonifere  du  Northumberland,  et  la  Cardiomorpha  sulcata  a celui  de  Vise,  en 
Belgique. 
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Explication  des  figures.  Pl.  XX,  fig.  2,  a.  Individu  a moitie  depouille  de  son  lest. 
Fig.  2,  b.  Le  meme  vu  du  cote  des  crochets. 

Fig.  2,  c.  Autre  individu  ou  le  test  est  mieux  conserve. 


1 . CYPRICARDIA  RHOMBEA. 

PL.  XIX,  FIG.  15. 

Cypricardia  rhombca,  Phill.,  1836,  Geol.  Yorksh.,  vol.  u,  p.  209,  pl.  5,  fig.  10. 

— bipartita,  de  Kon.,  1842,  Description  desfoss.  de  lielg.,  p.  94,  pl.  1,  fig-  15,  a , b,  c. 

Cette  espece  est  une  des  mieux  caracterisees,  et  nous  n’hesitons  point  a y reunir, 
comrae  completement  idenlique,  notre  coquille  de  1 Oural.  Elle  est  transverse  et  Ires  inequi- 
Iaterale  ; sa  partie  posterieure  est  fortement  tronquee,  et  son  bord  forme  un  angle  aigu  a\  ec 
le  bord  inferieur.  De  la  pointe  du  crochet  part  une  carene  prononcee  qui  traverse  diagonale- 
,T,ent  la  coquille  dans  toute  sa  longueur,  et  qui  se  rend  a l’extremite  inferieure  de  son  bord  pos- 
terieur.  Cette  carene  est  d’abord  legerement  arquee,  et  finit  par  etre  droile.  Le  bord  cardinal 
est  droit  et  forme  avec  le  bord  posterieur  un  angle  obtus.  Les  crochets,  proeminents  et  forte- 
ment recourbes  en  avant,  sont  situes  h la  partie  superieure  du  bord  anterieur.  Ce  dernier 
est  echancre,  et  donne  lieu  a la  formation  d’une  lunule  cordiforme  assez  profonde.  La  surface 
exterieure  est  lisse  ou  couverte  de  stries  d’accroissement  a peine  visibles. 

La  C.  bipartita  de  M.  deKoninck  doit,  ainsi  qu’il  l’avait  pressenti  lui-meme,  etre  reunie  a 

la  C.  rhombca. 

Dimensions.  Longueur,  18  millimetres;  largeur,  86:  hauteur  d’une  valve,  9. 

(ris.  et  loc.  Cette  espece  est  rare  eu  Russie,  et  nous  ne  l’avons  trouvee  qu  a Cosatchi-Datchi 
Oural),  dans  le  calcaire  carbonifere.  Elle  est  citee  dans  le  meme  systeme  a Vise,  en  Belgique, 
et  dans  le  Yorkshire,  ou  elle  est  egalement  assez  rare.  Elle  est  representee  dans  les  couches 
devoniennes  par  une  petite  coquille  incomplete  trouvee  a Wilmar,  et  gue  I'on  y a reunie 
provisoirement  [Trans,  geoi.  Land.,  vol.  vi,  p.  374).  Enfxn,  en  descendant  dans  les  depots  sdu- 
riens,  on  trouve  aussi  son  analogue  dans  la  C.  Cymbceformis  ( Syst . sil.,  pl.  3,  fig.  10)  qui 
Ini  ressemble  tellement,  qu’elle  peut  a peine  en  etre  distiuguee. 

2.  CYPRICARDIA  DESHAYESIANA. 

PL.  XX,  FIG.  1. 

Cette  grande  coquille,  dont  nous  n’avons  que  le  moule  interne,  est  transverse,  sub-trape- 
zoidale  et  oblique.  Elle  est  traversee  diagonalement  par  une  gibbosite  faiblement  carenee 
et  un  peu  trop  prononcee  dans  notre  dessin.  Ses  bords  superieur  et  inferieur  sont  divergent, 
et  sa  forme  s’elargit  considerablement  vers  sa  partie  posterieure.  Celle-ci  forme  un  angle 
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oblus  avec  le  bord  superieur,  et  se  joint  a l’inferieur  en  suivant  une  courbe  arrondie.  Les 
crochets  sub-terminaux  sout  proeminents,  x'approches  et  tres  fortement  recourbes  en  avant. 
Au-dessous  se  dessine  une  lunule  etroite  et  profonde.  1/ impression  musculaire  anterieure  est 
fortement  marquee,  saillanle  sur  le  moule,  et  situee  an  peu  en  avant  des  crochets,  a la 
naissance  du  bord  infer ieur.  Le  mauvais  etat  de  notre  ecbantillon  ne  nous  permet  pas  de 
reconnaitre  la  place  de  l’impression  musculaire  posle'rieure.  Cette  coquille  est  close  el  scs 
bords  sont  tranchants. 

Dimensions.  Longueur,  35  millimetres;  largeur,  50;  epaisseur,  23. 

Rapports  et  differences.  Il  nous  a ete  impossible  d’assimiler  cette  espece  a l’une  de  celles  que 
M.  Eichwald  a decrites  sous  les  noms  de  C.  inflata  et  silurica  (Sit.  syst.  in  Esthl.,  p.  129),  et 
qu  il  rapproche  de  la  C.  retusa  Murch.  et  du  Megalodon  oblongus  Goldf.  Plus  grande  que 
ces  deux  coquilles,  la  notre  est  moins  epaisse  que  la  premiere  et  moins  transverse  que  la 
seconde.  Nous  la  considerons  done  comme  nouvelle,  et  nous  la  dedions  a notre  savant  ami 
M.  Deshayes.  On  trouve  avec  celle  espece  une  variete  dont  la  carene  est  a peine  sensible,  et. 
qui  n’est  pas  sans  analogic  avec  1 Avicula  oblicjua  des  gres  de  Caradoc , en  Anglelerre 
(Sil.  sysl.,  pi.  20,  fig.  4). 

0 is.  elloc.  La  C.  Dehay esiana  provient  des  depots  siluriens  des  environs  de  Reval,  et  nous 
a ete  donnee  par  M.  le  professeur  Asmus,  de  Dorpat. 

Explication  des  figures.  Pl.  XX,  fig.  1 , a.  Moule  interne  vu  du  cole  de  la  valve  droile. 

Fig.  1 , b.  Le  metric  vu  du  cote  du  bord  superieur. 


MEGALODON  SUBOBLONGUS.  — (Nov.  sp.) 

PL.  XX,  FIG.  4. 

Coquille  transverse,  ovalaire,  tres  inequilaterale,  renflee  dans  le  milieu,  et  traversee  par 
une  carene  large  et  obtuse  qui  se  rend  de  la  pointe  du  crochet  a la  base  de  1’extremite  poste- 
rieure.  Le  bord  inferieur  est  convexe  et  seconfond  par  une  courbe  arrondie  avec  le  bord  an- 
terieur  L’extremite  posterieure  est  droite,  tronquee,  et  forme  un  angle  presque  droit  avec  le 
bord  superieur.  Les  crochets  sont  bombes  et  fortement  recourbes  en  avant ; ils  sont  sub-lermi- 
naux,  et  le  cote  anterieur  ne  les  depasse  que  d’ environ  an  sixieme  de  la  largeur  totale.  La 
lunule  est  petite  et  peu  marquee.  La  surface  des  valves  est  couverte  de  stries  tres  fines, 
nombreuses,  serrees,  regulieres  et  offrant,  seulement  sur  la  partie  anterieure,  quelques 
traces  de  dichotomic.  Ne  connaissant  ni  la  forme  ni  la  nature  des  dents,  il  est  bien  difficile 
de  decider  si  cette  coquille  est  une  Cypricarde  ou  un  Megalodon.  V extreme  ressemblance 
qu’elle  a avec  le  Megalodon  oblongus  Goldf.,  pl.  133,  fig.  4,  nous  decide  a la  ranger  dans 
ce  dernier  genre.  Nous  l’aurions  meme  completement  assimilee  a cette  espece,  si  elle  ne 
nous  avait  paru  avoir  une  forme  plus  gibbeuse  et  les  crochets  un  peu  moins  terminaux. 
Parmi  les  coquilles  qui  ont  plus  ou  moins  de  rapports  avec  elle,  on  peut  encore  citer  la 
Sanguinolaria  lamcllosa  Goldf.,  pl.  159,  fig.  12,  la  S.  undata  Miinst.,  Beitr.,  heft  nr, 
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pi.  12,  fig.  27,  et  la  Cypricardia  elongala  d’Arcb.  et  de  Vern.,  Geol.  trans.,  vol.  vi, 
pi.  36,’  fig.  14. 

Dimensions.  Longueur,  9 millimetres ; largeur,  14;  epaisseur  d’une  valve,  \ 1/2. 

Gis.  et  loe.  Cette  coquille  provient  des  calcaires  devoniens  des  environs  de  Zadonsk,  snr 
les  bords  du  Don.  Il  est  assez  reraa:  quable  que  l’espece  connne  cpii  s’en  rapproche  le  plus,  le 
Megalodon  oblongus , se  Irouve  sur  les  bords  du  Rbin,  dans  des  depots  eontemporains.  Les 
trois  especes  que  nous  avons  signalces  comme  plus  on  moins  voisines  du  M.  suboblongus , 
appartienneut  toules  aussi  a la  ineme  epoque.  La  roehe  dans  laquelle  notre  coquille  est 
engagee  est  couverte  de  Serpules  tout-a-fait  identiques  a la  S.  omplialotes  des  bords  du  Rbin. 

UNIO  UMBONATUS. 

PL.  XIX,  FIG.  10. 

Unio  umbonatus,  Fischer,  1840,  Bull,  des  Natur.  de  Moscow,  p.  489. 

Coquille  equivalve,  inequilalerale,  tres  allongee  transversalement,  a bord  superieur 
legerement  oblique  surtout  en  avant  du  crochet,  a bord  inferieur  droit  et  mince.  Crocheis 
petits  et  peu  inclines.  Test  lisse,  mince,  blanchatre  dans  la  cassure,  et  se  presentant  a pen 
pres  comme  le  test  degrade  de  certains  Unio  lossiles.  Ligament  externe,  saillant  et  court. 
Charniere  inconnue.  On  peut  reconnaitre  sur  qnelques  moules,  a la  verite  mal  conserves, 
deux  impressions  musculaires  arrondies  el  situees  aux  deux  extremites  de  la  coquille,  ainsi 
qu’une  ligule  palleale  simple,  assez  interieure  et  parallele  a ses  bords  fibres. 

Dimensions.  Longueur,  11  millimetres;  largeur,  30  a 32;  epaisseur,  8. 

Rapports  el  differences.  Nous  avions  songe  d’abord  a ranger  cette  espece  parmi  les  Solenacees, 
mais  l’examen  attentif  de  plusieurs  ecbanlillons,  (tous  malbeureusement  en  tres  mauvais  etat), 
nous  autorise  a croire  que  cette  coquille  n’etait  pas  ouverle  a ses  extremites;  de  plus, 
['impression  palleale  s'accorde  inieux  avec  celle  des  Unio  qu’avec  celle  des  Solen,  car  elle 
paraxt  etre  simple  et  ne  presente  pas  a son  extremite  posterieure,  comme  cfiez  ces  derniers, 
de  sinus  triangulaire  ]>our  le  muscle  retracteur  des  siphons.  Nous  nous  conformons  done 
volontiers  a ropinion  de  notre  ami  le  professeur  Fischer  de  Waldheim,  en  rapportant  ce 
fossile  au  genre  Unio,  qui,  dans  le  sens  etendu  que  lui  donne  M.  Deshaves,  comprend  les 
Anodontes,  avec  lesquels  notre  fossile  a plus  d’analogie  qu’avec  les  Unio  proprement  dits.  II 
est  assez  rare,  a la  verite,  de  voir  dans  ce  genre  des  coquilles  aussi  transversalement 
allongees ; cependant  nous  ilirons  que,  sans  quitter  la  Russie,  nous  en  avons  trouve  dans  un 
depot  tertiaire  d'eau  douce  de  la  falaise  de  Taganrog,  qui  sont  tout  aussi  transverses,  et 
qui  ont  une  tres  grande  analogic  avec  celles  du  systeme  permien. 

Gis.  et  loc.  Ces  fossiles  se  trouvent  assez  frequemment  meles  aux  plantes  du  systeme 
permien,  dans  des  couches  ou  souvent  on  ne  rencontre  pas  d autres  coquilles.  Ces  circonslances 
rappellent  involontairement  celles  qui  accorapagnent  le  gisement  des  Unio  dans  les  schistes 
houillers,  et  Ton  ne  saurait  douter  que  les  conditions  de  ces  deux  depots  n aient  ete  plus 


MOLMJSQUES.  307 

ou  moins  analogues.  C est  principalement  dans  la  vallee  de  la  Carla,  pres  de  Nijni-Troisk, 
district  de  Bielebei,  qu’abondent  ces  fossiles. 

Observation.  On  trouve  dans  les  gres  de  Gorodok,  sur  la  Tchusovaya,  tout-a-fait  a la  base 
du  systeme  pennien,  une  coquille  tres  voisine  de  celle-ci,  mais  qui  doit  cependant  en  cl  re 
distinguee.  Nous  n’en  avons  malheureusement.  que  des  valves  isolees  et  engagees  dans  la 
roche.  Les  crochets  sont  un  peu  plus  saillants,  et  la  partie  auterieure  du  bord  cardinal  est 
plus  oblique. 

Explication  de  la  figure.  Pl.  XIX  , fig.  10.  Individu  bivalve  engage  dans  la  roche  et  prove- 
nant  de  la  vallee  de  la  Carla, 


UNIO  EICHWALDIANUS. 

PL.  XXI,  FIG.  9. 

Cette  coquille,  tres  repandue  dans  les  schistes  houillers  de  Lissitchia  Balka,  est  loujours 
un  peu  ecrasee,  et  ne  peut  etre  isolee  de  sa  gangue.  Elle  est  sub-ovalaire,  transverse, 
deux  fois  aussi  large  que  longue;  le  crochet,  peu  saillant  et  situe  a peu  pres  au  quart  de 
la  longueur,  s’incline  fortement  en  avant.  Le  cote  anterieur  est  petit,  arrondi,  plus  obtus 
que  l’extremite  opposee.  Le  bord  superieur  est  sub-arrondi  et  l’iuferieur  prcsque  droit ; 
la  coquille  est  legerement  renflee  suivant  la  Iigne  qui  va  du  crochet  a la  base  de  l’extre- 
mite  posterieure.  La  surface  est  lisse  et  couverte  seulement  de  quelques  stries  d’accroisse- 
ment  irregulieres. 

Dimensions.  Longueur,  8 1/2  millimetres;  largeur,  17.  Quelques  echantillons  ont  jusqu’a 
1 9 et  20  millimetres  de  large. 

Rapports  et  differences.  Cette  espece,  trouvee  dans  le  meme  lieu  que  X Anodonta  tenera  de 
M.  Eichwald  (1),  a quelques  rapports  avec  l'un  des  echantillons  representes  par  cet  auteur 
dans  son  meinoire  sur  le  Donetz.  VA.  tenera,  telle  qu’il  la  represente  pl.  4,  fig.  2 et  3, 
differe  a la  verite  beaucoup  de  notre  espece  par  ses  bords  superieurs  droits  el  son  extremite 
posterieure  largement  tronquee;  mais  l’echantillon  place  sous  la  fig.  4 s’en  rapproche  an 
contraire  par  l arrondissement  des  bords  superieur  et  posterieur.  Nous  serious  done  portes 
a detacher  cet  echantillon  des  deux  autres  et  a le  reunir  a notre  espece,  s’il  n’avait  les 
crochets  plus  medians  et  le  cote  posterieur  plus  large.  C’est  avec  plaisir  que  nous  dedions 
cette  coquille  a M.  Eichwald,  professeur  de  paleontologie  au  corps  des  miues  de  Saint-Pel ers- 
bourg,  dont  les  travaux  nombreux  sont  parfaitement  connus. 

Nous  ne  pouvons  nous  empechcr  de  faire  remai-quer  ici  l’analogie  frappante  que  eelle 
espece  du  bassin  houiller  le  plus  oriental  de  l’Europe,  conserve  avec  la  plupart  des  Unio 
des  depots  houillers  de  nos  pays,  dont  M.  Agassiz  a fait  dans  ces  derniers  temps  le  genre 
Cardinia.  C’est  surtout  avec  VUnio  subconstrictus  Sow.  et  1 ’Unio  unifonnis  Goldf.  (non  Sow.), 
qu’elle  a le  plus  de  rapports. 

Gis.  et  loc.  Schistes  subordonnes  a la  houille  de  Lissitchia  Balka  (Donetz). 


(1)  Urwett  des  Husslands , 1840,  heft  i,  p.  101,  pl.  4,  fig.  2,  3,  4. 
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SCHIZODUS  — (King.) 


Oitlre  des  Lamellibranches,  de  Blainville;  sous-ordre  des  Dimyaires,  Rang;  famille  des  Tricon  i:f,s,  Lamarck. 

Synon.  tellinites,  Scliloth;  axinus  ( obscurus ),  Sowerby;  isocardia  (axiniformis) , Phillips;  cuceel.ua 
(Schlotheimi), GeMiz ; donax  {sulcalus),  J.  Sowerby  in  Preslivich's  mem.;  amphidesma  ( (leltoidea ) Portlock? 

Caracteres  generitjues.  Chaque  valve  est  inunie  de  deux  denis  lisses  et  situees  pres  du 
crochet.  Les  dents  de  la  valve  gauche  sont  placees  en  avant  de  celles  de  la  valve  droite ; la  dent 
posterieure  de  la  premiere,  plus  ou  moins  bilide  sur  son  cole  libre,  selon  les  especes,  est 
einbrassee  par  les  deux  dents  de  la  valve  opposee. 

Observations.  A beaucoup  d’egards,  le  genre  Sohizodus  parait  etre  etroitement  uni  au 
genre  Myophoria  Bronu : le  caractere  de  !a  charuiere,  par  exemple,  n’est  que  legerement  tnodilie 
dans  cliaque  genre,  si  nous  en  jugeons  d’apres  les  figures  que  MM.  Goklfuss  et  Bronu  out 
publiees  des  dents  de  la  valve  gauche  du  Myophoria  Goldfussi;  l’epaisse  dent  posterieure  de 
cette  espece  peut  etre  supposee  l’analogue  de  la  dent  bifide  de  la  valve  correspondante  du 
Schizodus  truncatus,  supposition  qui  peut  aussi  etre  etendue  a la  dent  anterieure  des  deux 
genres.  Ne  connaissant  aucune  figure  publiee  des  dents  de  la  valve  droite  des  Myophoria,  il 
nous  est  impossible  de  pousser  plus  loin  cette  coraparaison. 

Il  en  est  autrement  a l’egard  des  Trigonia.  ll  y a une  analogic  remarquable  entre  les 
caracteres  des  dents  de  ce  genre,  et  ceux  des  dents  des  Schizodus,  malgre  la  difference  qui, 
au  premier  coup  d’ceil,  semble  les  separer.  Si  nous  considerons’  les  dents  fortement  pronon- 
cees  des  Trigonia,  idles  qu’elles  sont  decriles  par  Agassiz  (non  Lamarck  et  autres),  sans  nous 
arreter  aux  sillons  ou  stries  profondes  qui  les  caracterisent,  on  verra  que  dans  les  points 
essentiels  l’analogie  est  complete  : ainsi,  il  y a deux  dents  sur  chaque  valve;  les  dents  de  la 
valve  gauche  sont  en  avant  de  celles  de  la  valve  droite;  enfm,  la  dent  posterieure  de  la 
premiere  est  bifide,  et  einbrassee  par  les  deux  dents  de  la  seconde.  Pour  ce  qui  est  de 
la  profondeur  des  impressions  anterieures  des  muscles  adducteurs,  et  des  cotes  qui  en  re- 
sultent  dans  les  Trigonia,  il  est  evident  que  ce  sont  des  exageralions  des  caracteres  ordi- 
naires,  et  comme  telles,  elles  n’existent  pas  dans  les  Schizodus,  mais  se  voient  dans  les  Myo- 
phoria. Enfin,  ces  trois  genres  s’accordent  dans  la  forme  simple  de  la  ligule  palleale,  et  les 
differences  qu’on  observe  dans  la  position  et  la  forme  des  impressions  des  muscles  adducteurs 
et  visceraux,  peuvent  etre  attributes  aux  circonstances  que  nous  venonsde  mentionner. 

(1)  'r/Xto , fendre,  iSoh;,  dent.  Le  genre  Axinus  Sow.,  renfermant  deux  coquilles  fort  difTerenles,  M.  King, 
conservateur  du  Museum  de  Newcastle,  propose  de  faire  de  1 ’A.  obscurus  le  type  d’un  genre  nouveau,  dans 
lcquel  viendront  se  ranger  plusieurs  espfeces  assez  mal  classics  jusqu’k  present.  La <caractdristique  de  ce  nouveau 
genre,  ainsi  que  les  remarques  g4ndrales  qui  la  suivent,  sont  empruutdes  a un  travail  manuscrit  sur  les  fossiles  du 
magnesian  limestone  du  comte.  de  Durham  que  M-  King  a bien  voulu  nous  communiquer.  Le  genre  Schizodus 
parait  ne  renfermer  que  des  espices  des  systimes  carboniftre  ou  permien. 
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Les  diverses  especes  de  Schizodus  sont  equivalves;  quelqaesunes  sont  tres  inequilaterales 
IS.  axiniformis ),  tandis  que  d’autres  le  sont  a peine  (S.  Rossicus).  En  general,  elles  sont  plus 
ou  raoins  acuminees  posterieurement,  et  rondes  seulement  par  exception  (S.  rot  und  at  us);  leurs 
crochets  sont  plus  ou  moins  proeminents ; et  de  meme  que  dans  quelques  especes  des  genres 
Cardium,  Tellina,  etc.,  ils  sont  diversement  inclines,  etant  diriges  quelqucfois  vers  lapartie 
anterieure  de  la  coquille  ( S . axiniformis),  tandis  que  dans  le  S.  obscurus  et  autres,  ils  s’inclinent 
posterieurement : en  outre,  le  bord  anterieur  est  generalement  arrondi  el  sans  apparence  de  ■ 
lunule,  tandis  que  la  charniere,  en  arriere  des  crochets,  s’incline  plus  ou  moins,  selon  les 
especes,  caracteres  qui  sont  essentiels  dans  les  Trigonia.  Les  dents  des  Schizodus  paraissent 
elre  sujettes  a de  certaines  modifications.  Dans  toutes  les  especes  que  nous  avons  examinees, 
la  dent  anterieure  de  la  valve  droite  est  longue  et  courbee;  niais  la  dent  posterieure  est 
variable  : dans  le  S.  truncatus  King  (l’une  des  especes  oil  nous  avons  pu  le  mieux  etudier 
1’appareil  dentaire),  elle  est  presque  parallele  au  bord  de  la  charniere  au  dessous  des  nyinphes; 
dans  le  S.  axiniformis  ( Isocardia  Phill.),  elle  se  dirige  plus  vers  la  cavite  de  la  coquille, 
landis  que  dans  le  -S’.  Rossicus  elle  parait  etre  unie  au  bord  cardinal  et  avoir  perdu  toute 
individualite.  La  dent  posterieure  de  la  valve  gauche  dans  le  S.  truncatus  est  bifide;  mais 
dans  le  S.  axiniformis,  elle  ressemble  beaucoup  a la  dent  correspondante  de  la  Myopkoria 
Goldfussi,  telle  qu’elle  est  representee  dans  Goldfuss.  Dans  aucune  espece  de  Schizodus  les  dents 
ne  sont  sillonnees,  comme  elles  le  sont  en  general  dans  les  Trigonia,  et  quelquefois  dans  les 
Myophoria;  dans  aucune  on  n’observe  de  slries  ou  cotes  rayonnaul  des  crochets  vers  le  bord 
interieur,  coniine  on  en  voil  souvent  dans  les  deux  genres  que  nous  venons  de  citer;  en  ge- 
neral ces  coquilles  sont  garnies  de  stries  concentriques,  qui  dans  le  S.  axiniformis  sontremar- 
quablement  equidistantes.  Le  ligament  visible  sur  un  ecbantillon  de  cette  derniere  espece 
est  exterieur  el  place  sur  le  long  cote  de  la  coquille,  comme  dans  les  Trigonia. 

Le  genre  Axinus,  dans  lequel  plusieurs  especes  de  Schizodus  ont  cte  placees  jusqu’ici, 
a etc  elabli  par  Sowerby  sur  un  singulier  fossile  de  fargile  de  Londres  (A.  angulatus), 
ayaut  le  ligament  place  sur  le  cote  arrondi,  comme  dans  la  famille  des  Lucinidees  ou  des 
Veneridees,  caractere  qui  I’eloigne  par  consequent  des  fossiles  dont  nous  venons  de  nous 
oecuper. 

1 . SCHIZODUS  ROSSICUS. 
pl.  xix,  fig.  7,  a,  b,  et  fig.  8. 

Cette  petite  coquille  est  legerement  inequilaterale,  transverse,  obronde,  d’une  epaisseur 
moyenne.  Le  crochet  antero-dorsal  est  droit  et  assez  prononce.  Le  cote  anterieur,  arrondi, 
est  plus  court  que  le  cote  posterieur  ; ce  dernier,  en  effet,  a une  tendance  a s’allonger  el  a 
devenir  un  peu  anguleux  a son  extremile,  comme  dans  le  S.  Schlotheimi  [Cucullaa  id. 
Geinilz).  (Notre  figure  8 exprime  mieux  ce  caractere  que  la  figure  7 qui  est  un  peu  trop 
arrondie.)  Le  test  est  mince,  lisse,  ou  tres  faiblement  slrie  parallclement  aux  bords.  La  valve 
droite,  la  seule  dont  nous  connaissions  l’iuterieur,  est  pourvue  d’une  dent  cardinale  epaisse, 
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proeminente,  presque  droite  ou  legerement  oblique,  et  fixee  un  peu  en  avant  du  crochet. 
La  petite  dent  posterieure  que  M.  King  a reeonnue  dans  le  S.  iruncatus,  et  qu’il  dit  sujette 
a beaucoup  de  variations,  est  ici  a peu  pres  nulle. 

Dimensions.  Largeur,  1 1 millimetres;  longueur,  12;  epaisseur  de  la  valve  droite,  4. 

Far.  A.  — On  rencontre  assez  souvent  dans  le  systeme  permien  de  Russie  une  petite 
vatiete  de  cette  espece,  dont  nous  n avous  pu  recueillir  que  des  valves  engagees  dans  la  roebe. 
Son  importance  geologique  nous  a determines  a la  representer  fig.  8.  Cette  variete  est  elle- 
meme  assez  inconstante,  et  passe  par  degres  de  la  forme  sub-arrondie  de  lespece  type,  a une 
forme  sub-triangulaire.  Les  intermediaires  que  nous  avons  observes  nous  ont  cmpeehcs  d’en 
faire  une  espece  particuliere.  Elle  a aussi  beaucoup  de  rapports  avec  les  Axituis  pus  ill  us 
et  parvus  (1)  que  M.  Brown  a decouverts  dans  les  raarnes  rouges  des  environs  de  Manchester. 

Rapports  et  differences.  Au  premier  coup  d’ceil,  nous  avions  ete  portes  a rapprocher  cette 
espece  du  genre  Corbule  a cause  de  sa  dent  proeminente ; raais  les  rapports  de  forme  qu’elle 
a,  soit  avec  les  Axinus  parvus  et  pus  Ulus  Brown,  soit  avec  la  Cucullcea  Schloiheimi  Geinitz, 
soit  entin  avec  le  Schizodus  truncatus  King,  et  de  plus  la  circonstance  qu’elle  se  trouve  a la 
ineme  place  de  la  serie  geologique  que  ces  diverses  especes,  nous  ont  engages  a la  mettre 
aussi  dans  le  merne  genre,  e’est-a-dire  dans  le  genre  Schizodus  si  bien  etudie  par  M.  King. 
L espece  dont  elle  se  rapproche  le  plus  est  la  Cucullcea  Schloiheimi , dont  elle  ne  dilfere  que 
par  son  cote  posterieur  plus  court.  Autant  que  1 on  en  peut  juger  par  les  valves  separees  que 
nous  avons  eu  occasion  d’observer  a la  surface  des  roches,  cette  espece  etait  equivalve,  ce 
qui  l’eloigne  encore  des  Corbules. 

Gis.  et  loc.  Nous  n’avons  trouve  cette  espece  que  dans  les  calcaires  d’ltschalki  sur  la  Piana 
a l’E.  d’ Arzamas,  oil  elle  est  ramie  a la  Modiola  Pallasi  et  a YOstrea  malercula.  La  var.  A 
est  plus  repandue,  sans  depasser  toutefois  les  limites  du  systeme  permien.  Elle  se  trouve  a 
Itschalki;  a Cliutziski,  sur  le  Volga,  trente  verstes  au  dessous  de  Kazan,  et  a Kleveline,  sur 
la  Tcheremsham.  Dans  cette  derniere  localite  nous  avons  cru  reconnaitre  aussi  le  S.  pusillus 
[Axinus  Brown),  ou  une  espece  bien  voisine. 

Explication  des  figures.  Pl.  XIX,  fig.  7,  a.  Valve  droite  de  grandeur  naturelle  vue  en 
dedans,  et  provenant  d’ltschalki. 

Fig.  7,  b.  La  ineme  vue  du  cote  oppose. 

Fig.  8.  Var.  A.  Valve  droite  provenant  de  Cliutziski. 

2.  SCHIZODUS  DEVONICUS.  — (Nov.sp.) 

PL.  XX,  FIG.  8,  a,  b. 

Coquille  equivalve,  inequilaterale,  sub-triangulaire.  Crochets  saillants,  peu  inclines  en 
avant,  situes  environ  au  tiers  anterieur  de  la  coquille.  Cote  anterieur  plus  court  et  plus 

(1)  Transact,  of  Manchest.  geol.  Soc.,  vol.  i,  pl.  6,  fig.  30  et  32. 
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large  que  le  cote  posterieur.  Epaisseur  egale  ou  un  peu  superieure  a la  moitie  de  la  longueur. 
Valves  entierement  closes.  Sur  le  monte,  qui  est  lout  ce  que  nous  possedons  de  cette  espece, 
ou  remarque  a la  partie  antei;ieure  une  petite  impression  inusculaire,  sub-ovalaire,  siluee 
pres  et  au  dessous  des  crochets.  Ceux-ci  sont  ecartes  par  suite  sans  doute  de  lepaisseur  du 
test,  et  laissent  voir  entre  eux  la  trace  d’une  dent  bifide. 

Dimensions.  Longueur,  12  millimetres;  largeur,  16;  epaisseur,  6 1/2. 

Rapports  et  differences.  Nous  sommes  loin  de  pouvoir  assurer  que  cette  espece  appartienne 
reellement  au  genre  Schizodus  : cependant,  elle  a tant  de  ressemblance  dans  sa  forme  aver 
le  Schizodus  Sclilotlteiini  (Cucullcoa  id.  Geinitz),  ou  merne,  sauf  la  taille,  avec  leS.  axiniformis 
(Isocardia  id.  Phill.),  que  nous  croyons  pouvoir  la  placer  a cote  de  ccs  especes. 

Gis.  et  toe.  Cette  coquille  se  trouve  a quatre  verstes  au  nord  de  Bielef,  sur  la  rivedroite  de 
I Oka,  pres  du  monastere  de  Jabrim,  dans  des  calcaires  jaunes  marneux,  fendilles,  qui  con- 
tiennent  des  Cytherines,  des  Modioles,  la  Terebralula  Puschiana,  YOrthoceratites  vermicu- 
laris  Nob.,  et  qui  appartiennent  ausysteme  devonien. 

Explication  des  figures.  Pl.  XX,  fig.  8,  a.  Moule  interne  vu  du  cote  de  la  valve  gauche. 

Fig.  8,  b.  Le  merne  vu  du  cote  des  crochets. 


NUCULA  CARDIIFORMIS. 
pl.  xx,  fig.  9,  a,  b. 

Nucula  cardii/ormis , Eichw.,  1840,  Die  Thiery.nct  Pflanz.  Novog.  gouvern.,  p.  10. 

Coquille  equivalve,  tres  inequilateralc,  gibbeuse,  ovalaire  et  transverse.  Les  crochets 
sub-terminaux  sont  precedes  d’une  lunule  petite  et  peu  profonde,  sous  laquelle  on  voit  une 
impression  inusculaire  obronde  et  superlicielle.  Les  deux  extremites  sont  arrondies,  J’ante- 
rieure  est  plus  obtuse  et  plus  large  que  la  posterieure;  les  bords  superieur  et  inferieur  sont 
a peu  pres  egalement  convexes  et  tranebants.  La  coquille  est  close.  Le  moule  que  nous  posse- 
dons ne  montre  pas  les  dents  seriales  de  la  charniere,  mais  M.  Eichwald  a des  echantillons  sur 
lesquels  il  parait  les  avoir  vues. 

Dimensions.  Longueur,  10  millimetres;  largeur,  17;  epaisseur,  7. 

Rapports  et  differences.  Cette  coquille,  dont  nous  ne  connaissons  que  le  moule,  a beaucoup 
de  rapports  avec  la  N . tumida  Phill.,  que  1 on  trouve  assez  communement  dans  le  calcaire 
carbonifere  du  \ orkshire,  et  dans  les  schistes  houillers  de  Glascow;  cependant  elle  est  plus 
etroite,  ses  bords  superieur  et  inferieur  sont  plus  paralleles,  et  sa  forme  generate  est 
plutot  ovalaire  que  sub-triangulaire.  Il  ne  faut  pas  confondre  avec  la  N.  tumida  de 
M.  Phillips  celle  de  M.  Piomer  (1),  quia  ete  etablie  indepeudamment  de  la  premiere  et  qui 
ne  doit  qu’au  hasard  de  porter  le  merne  nom ; elle  appartient  au  systeme  devonien,  tandis  que 
celle  de  M.  Phillips  est  carbonifere. 


(1)  I\5mer,  Verst,  des  Harzg.,  18A3,  pl.  12,  fig.  10. 
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Gis.  et  loc.  Nous  avons  trouve  cette  Nucule  dans  les  calcaires  magnesiens  de  Peredki,  sur 
les  bords  de  la  Bystriza  (Valdai),  a la  base  du  systeme  carbonifere.  M.  Eiclnvald  la  cite  an 
meme  lieu. 

Explication  des  figures.  Pc.  XX,  fig.  9,  a.  Moule  interieur  vu  du  cote  de  la  valve  droite. 

Fig.  9,  b.  Le  meme  vu  du  cote  des  crochets. 

NUCULA  KAZANENS1S.  — {Nov.  sp.) 

PL.  XIX,  FIG.  14. 

Cette  espece,  dont  nous  n’avons  trouve  egalement  que  des  moules  ou  des  empreintes, 
presente  une  forme  remarquable.  Elle  est  inequilaterale,  transverse,  suh-triangulaire,  deux 
fois  aussi  large  que  longue  ; le  cote  anterieur  est  court  et  arrondi,  le  posterieur  prolonge 
en  forme  de  rostre  et  attenue  a son  extremite.  Les  crochets  sont  recourbes  en  arriere,  et  an 
dessous  d’eux,  le  bord  superieur  est  profondement  echancre  et  sinueux.  La  surface  des  valves 
est  ornee  de  stries  concentriques,  regulieres,  equidistantes  et  d’une  epaisseur  sensible,  que 
le  dessinateur  a oublie  d’exprimer. 

Dimensions.  Longueur,  9 millimetres ; largeur,  1 9 ; epaisseur  d une  valve,  2 ou  3. 

Rapports  et  differences.  Par  la  longueur  de  son  rostre  posterieur,  par  l’echancrure  de  son 
bord  superieur  et  par  ses  stries  concentriques,  cette  espece  touche  de  pres  a la  N.  clavifonnis 
(Sow.,  Min.  conch.,  pi.  476,  (ig.  2);  elle  est  cependant  moins  epaisse,  plus  allongee  transver- 
salement  et  plus  echancree  au  dessous  des  crochets. - 

Gis.  el  loc.  Nous  avons  trouve  cette  coquille  a Sviask,  sur  les  bords  du  Volga,  un  peu  au 
dessus  de  Kazan,  dans  les  calcaires  blancs  superposes  aux  gypses  qui  constituent  la  base  du 
systeme  permien. 


NUCULA.  — {Indelerminee.) 

PL.  XXI,  FIG.  12. 

Nous  nous  abstiendrons  de  donner  un  noin  nouveau  a ce  moule  de  Nucule,  trop  incomplet 
pour  etre  speciliquement  determine.  Nous  avons  cru  utile  de  le  fairefigurer  pour  engager  a 
en  rechercher  de  meilleurs  ecliantillons,  et  pour  prouver  que  ce  genre,  riche  en  especes 
dans  les  couches  anciennes  de  l’Europc  occidentale,  est  aussi  represente  dans  le  systeme  devo- 
nien  de  la  Russie.  Les  dents  seriales  en  chevrons  forment  deux  rangees  qui  se  rattachent  a 
un  tubercule  triangulaire  median.  La  coquille  est  prolongee  en  pointe  posterieurement, 
comme  dans  beaucoup  de  Nucules,  et  entre  autres  dans  la  N.  solenoides  (Goldf.,  pi.  124,  fig.  9), 
dont  ce  moule  peut  etre  justement  rapproche. 

Gis.  et  loc.  Calcaires  devoniens  des  environs  de  Voroneje. 
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1.  ARCA  KINGIANA.  — (Nov.  sp.) 

PL.  XIX,  FIG.  11. 

Coquille  inequilaterale,  ovalaire,  transverse,  deux  fois  aussi  large  que  longue,  et  tronquee 
obliquement  a son  extremite  posterieure.  Crochet  saillant,  situe  pres  de  l’extremite  anterieure 
qui  est  arrondie.  Bord  cardinal  droit,  termine  en  arriere  par  un  angle  obtus.  Entre  le  dos 
et  le  bord  cardinal  on  remarque  une  surface  deprimee,  etroite  et  triangulaire.  Les  valves 
paraissent  avoir  ete  lisses  a l’exterieur. 

Dimensions.  Longueur,  11  millimetres;  largeur,  22;  epaisseur  d’une  seule  valve,  4. 

Rapports  et  differences.  Cette  coquille  a une  grande  analogie  avec  1 ’A.  lumida,  telle  que  l’a 
representee  Sowerbv dans  son  Mineral  conchology , pi.  474,  fig.  3;  mais  ayant  recu  de  M.  King 
des  echantillons  de  cette  derniere  espece,  nous  avons  pu  verifier  qu’elle  etait  longitude 
nalement  striee,  ainsi  que  1 avait  soupconne  Sowerbv,  tandis  que  la  noire  est  lisse.  Elle  se 
distingue  de  I’M.  argula  par  l’absence  de  stries. 

Gis.  et  loo.  Calcaires  d’lltchegulova,  dans  la  vallee  de  la  Dioma,  gouvernement  d’Orenbourg. 
Ces  calcaires  sont  subordonnes  a la  grande  masse  des  gres  et  des  conglomerats  du  systeme 
permien,  et  en  forment  ordinairement  la  base. 

2.  ARCA  ARGUTA. 

PL.  XIX,  FIG.  12. 


Cucullcea  arguta,  Phill.,  1836,  Geol.  of  Yorks.,  vol.  ii,  p.  210,  pi.  5,  fig.  20. 

Area  — de  Kon.,  1842,  Descr.  des  foss.  de  Belg.,  p.  116,  pi.  3,  fig.  i et  12. 

Cette  coquille,  qui  ressemble  assez  a la  precedente,  en  differe  toutefois  par  son  epaisseur 
remarquable  ainsi  que  par  les  stries  fines  et  concentriques  de  sa  surface.  Elle  est,  comme 
elle,  transverse,  tronquee  obliquement  a sa  partie  posterieure,  et  renflee  dans  sa  partie 
moyenne.  Entre  le  bord  cardinal  et  la  gibbosite  careniforme  qui  la  traverse  obliquement, 
se  trouve  une  sorte  d’oreillette  sub-triangulaire  deprimee.  Les  crochets  sont  tres  marques' 
recourbesen  avant  et  situes  au  quart  anterieur  du  bord  cardinal.  La  partie  de  la  charnierc 
qui  esten  avant  des  crochets  est  droite;  elle  ne  presente  pas  cette  echancrure  que  l’on  voit 
dans  la  fig.  12  de  louvrage  de  M.  de  Koninck,  et  qui  doit  probablement  constituer  une 
variete  ou  une  espece  differenle. 

Dimensions.  Longueur,  12  millimetres;  largeur,  23;  epaisseur  d’une  valve,  5 1/2  a 6. 

Rapports  et  differences.  Notre  echantillon  ne  differe  de  1’espece  d’Angleterre  que  par  la 
forme  plus  obtuse  de  sa  carene;  mais  V si.  arguta  etant,  selon  M.  de  Koninck,  une  coquille 
assez  variable,  cette  legere  difference  ne  nous  parait  pas  meriter  une  grande  importance. 

Gis.  et  loc.  Calcaire  carbonifere  de  Cosatchi-  Datchi  (Oural).  L’^f.  arguta  est  en  Angleterre 
et  en  Belgique  une  espece  propre  au  systeme  carbonilere. 
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3.  ARGA  LACORDA1RIANA. 

PE.  xix,  fig.  13. 

Area  Lacordairiana,  de  Koninck,  1842,  Descr.  des  foss.  de  Belg.,  p.  119,  pi.  2,  fig.  14,  a,  b,  c. 

Cette  belle  et  elegante  espece,  qui  provientde  l’Oural,  est  identique  avec  celle  que  M.  de 
Koninck  a decouverte  en  Belgique  dans  lecalcaire  carbonifere,  etqu’il  a nommee  A.  Lacor- 
dairiana. La  notre  est,  comme  la  sienne,  transverse  et  tres  inequilaterale.  Le  bord  posterieur, 
obliquement  tronque,  forme  avec  1 inferieur  un  angle  assez  aigu.  Celui-ci  est  legerement 
arrondi,  et  s’unit  au  bord  anterieur  en  suivant  une  courbe  convexe.  La  coquille  estrenflee  en 
avant  et  dans  le  milieu,  mais  deprimee  dans  son  prolongement  posterieur.  Elle  est  divisee 
par  une  carene  oblique  et  obtuse  qui,  partant  des  crochets,  va  aboutir  a 1 angle  inferieur 
du  cote  posterieur.  Les  crochets  sont  renfles,  tres  inclines  en  avant,  et  situes  au  quart  ante- 
rieur du  bord  cardinal.  La  surface  des  valves  est  garnie  de  stries  longitudinales  et  rayonnantes, 
traversees  par  des  sillons  d’accroissement  fins  et  serres  qui  produisent  une  sorte  de  dessin 
treillisse. 

Dimensions.  Longueur,  18  millimetres;  largeur,  42;  epaisseur  d’une  valve,  8. 

Rapports  et  differences.  Cette  Arche,  l’une  des  plus  grandes  parmi  les  dix-huit  ou  dix-neuf 
especes  connues  dans  les  quatre  systemes  du  terrain  palcozo'ique,  vient  se  placer  pres  de 
YA.  cancellata  (Sow.,  pi.  473,  fig.  2)  et  de  YA.  V emeuilana  (de  Kon.,  pi.  2,  fig.  12);  mais 
elle  est  plus  inequilaterale  et  plus  allongee  transversalement  que  ces  deux  especes,  qui  se  dis- 
tinguent,  en  outre,  par  leur  extremite  posterieure  carrement  tronquee. 

Gis.  et  loc.  Calcaire  carbonifere  de  Cosatchi-Datchi  (Oural),  ou  elle  est  associee  avec  la 
precedente.  M.  de  Koninck  la  cite  a Vise  et  a Tournay  (Belgique). 

4.  ARCA  ORELIANA.  — [Nov.  sp.) 

PL.  XX,  FIG.  3. 

Cette  Arche  est  etroite,  fort  transverse  et  arrondie  a ses  deux  extremites,  dont  Tune,  l’an- 
terieure,  est  un  peu  plus  large  que  l’autre.  Elle  est  tres  inequilaterale,  et  les  crochets,  situes 
a peu  pres  au  quart  anterieur  du  bord  cardinal,  sont  rapproches  et  legerement  inclines  en 
avant.  Le  bord  cardinal  est  presque  droit  et  se  courbe  seulement  a ses  extremites.  Une  cote 
obtuse,  qui  prend  naissance  aux  crochets,  traverse  obliquement  la  coquille ; la  par  tie  comprise 
entre  cette  saillie  dorsale  et  le  bord  superieur  est  fort  etroite.  On  remarque  sur  presque 
tous  les  echantillons  une  legere  depression  mediane,  dirigee  presque  dans  le  sens  de  la  lon- 
gueur, et  qui  descend  des  crochets  sur  le  bord  inferieur,  un  peu  en  arriere  du  milieu.  Cette 
depression,  qui  produit  une  legere  inflexion  sur  le  bord  inferieur,  se  voit  a peine  dans 
l’echantillon  que  nous  avons  fait  dessiner.  La  surface  des  valves  est  lisse. 

Dimensions.  Longueur,  9 millimetres;  largeur,  21;  epaisseur,  7. 
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Rapports  et  differences.  Cette  espece  offre  quelque  analogie  avec  I’A.prisca  (Goldf.,  pi.  160, 
fig.  10)  et  1 A.  Michelini  (d’Arch.  et  de  Vern.,  Geol.  trans .,  vol.  vi,  pi.  36,  fig.  6).  Cepen- 
dant  ces  deux  dernieres  especes  sont  plus  epaisses,  moins  transverses,  et  terminees  carrement 
de  chaque  cote  au  lieu  d’etre  arrondies. 

Gis.  et  loc.  L’A.  Orehana  est  tres  repandue  dans  les  calcaires  jaunes  devoniens  de  Nova- 
zilskaya,  a trois  verstes  au  sud  d’Orel,  et  ses  valves,  souvent  separe'es,  recouvrent 
entierement  la  surface  de  certaines  couches.  On  trouve  dans  les  carrieres  de  cette  ineme 
localite  une  petite  Nerita,  voisine  de  la  /V.  spirala  Sow.  et  ayant  comme  elle  quelques  stries  a 
la  naissance  de  la  spire,  puis  une  Orlhoceratite  a siphon  median  et  a cloisons  serrees,  que 
nous  avons  aussi  retrouvee  dans  le  prolongement  du  mcine  terrain  au  nord  de  Bielef,  et  enfin 
des  fragments  d’Holoptychius. 


1.  MYTILUS  BEAU  MONTI.  — (Nov.  sp.) 

PL.  XXII,  fig.  2,  a,  b. 

Coquille  oblongue,  sub-triangulaire,  a crochet  terminal,  pointu  et  legerement  incline  en 
avant.  Le  bord  cardinal  est  arrondi  et  s’unit  au  bord  posterieur  par  une  courbure  a pen 
pres  uniforme.  Le  bord  anterieur  est  droit  ou  legerement  concave.  Le  dos  est  gibbeux  el 
diyise  en  deux  parties  par  une  carene  assez  etroite  qui  va  du  crochet  a la  base,  et  dont  la 
saillie  semble  avoir  ete  augmentee  par  une  compression  parlielle  due  a quelque  accident  de 
fossnisation;  la  parlie  qm  s’unit  au  bord  anterieur  est  etroite  et  presque  verticale;  l’autre 
est  plus  large  et  offre  une  pente  moins  rapide.  Le  test  est  lisse,  mince,  et  a conserve,  malgre 
l anciennete  du  terrain,  la  couleur  brunatre  propre  a la  plupart  des  Mytilus 

Dimensions.  Longueur,  42  millimetres,  ou  49  si  l’on  rbtablit  ce  qui  manque  a notre  eehan- 
tillon;  largeur,  20;  epaisseur,  37. 

Rapports  et  differences.  Voisine  du  M.  polymorphic,  cette  espece  s’en  distingue  par  sa 
plus  grande  epaisseur,  par  sa  taille  plus  considerable  et  par  la  courbure  suivant  laquelle 
s’unissent  les  bords  cardinaux  et  posterieurs.  On  pourrait  aussi  la  comparer  au  M.  eduliformis 
Schlot.  [M.  velustus  Goldf.)  du  Musclielkalk  et  au  M.  Flemingii  (1)  du  calcaire  carbonifere 
d’lrlande;  mais  quelque  analogie  qu’elle  offre  avec  1’une  ou  l’autre  de  ces  especes,  nous 
croyons  qu  elle  n’est  identique  avec  aucune  d’elles. 

Gis.  et  loc.  Calcaire  du  mont  Bogdo,  dans  la  steppe  d’Astrakan.  Les  fossiles  de  cette 
localite  celebre  dans  la  geologie  de  la  Russie  sont  aussi  interessants  que  rares,  et  nous 
avons  cru  devoir  en  dedier  une  espece  a l’illustre  geologue,  dont  le  noble  caractere  et  les 
hautes  facultes  ont  fait  naitre  chez  chacun  de  nous  autant  d’amitie  que  d’admiralion. 

Explication  des  figures.  Pl.  XXII , fig.  2,  a.  Echantillon  unique  vu  du  cote  de  la  valve 
gauche. 

Fig.  2,  b.  Le  meme  vu  par  le  cote  anterieur. 


(1)  M‘Coy,  Fossils  of  the  mount,  lim.  Ireland,  p.  76,  pl.  il,  fig.  29, 
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2.  MYTILUS  (MODIOLA)  PALLASI. 
pl.  six,  FIG.  16,  a,  b,  c , d,  e,  f,  g,  h,  i,  k. 

Coquille  equivalve,  tres  inequilaterale,  transverse,  et  elargie  posterieurement.  Le  cote 
anterieur  est  court  et  obtus;  il  est  domine  par  un  crochet  petit,  recourbe  sur  lui-meme 
en  arriere  du  bord  cardinal,  et  presente  souvent  une  lunule  tres  petite  et  assez  protonde. 
Le  bord  superieur  est  plus  ou  moins  arrondi  et  se  joint  ordinairement,  par  une  courbure 
assez  uni  forme,  a l’extremite  posterieure.  Le  bord  iuferieur  est  legerement  excave . Les 
valves  sont  closes;  leur  surface  n’est  pas  regulierement  convexe,  une  gibbosite  tres 
obtuse  traverse  obliquement  la  coquille  a partir  des  crochets,  et  se  confond  avec  la  partie 
posterieure,  qui  est  assez  deprimee.  An  dessous  et  en  avant  de  cette  gibbosite,  se  trouve  une 
depression  qui  correspond  a l’echancrure  du  bord  inferieur.  Le  test  est  assez  epais;  la  sur- 
face des  valves  est  lisse  et  marquee  seulement  de  lignes  d’accroissement  irregulieres. 
Quelques  individus  presentent  aussi  trois  ou  quatre  stries  liliformes  et  deliees  qui,  prenant 
uaissance  en  arriere  du  crochet,  se  rendent  a I’extremite  posterieure,  et  rappellent  beaucoup 
les  ornements  des  Myoconcha  de  Sowerby,  et  plus  encore  ceux  de  la  Modiola  costata  ( Area 
id.  Brown,  Soc.  geol . Manch .,  vol.  i ).  La  charniere  est  completement  edentule;  elle  se 
prolonge  presque  jusqu’au  milieu  de  la  coquille.  Les  nymphes  sont  ctroites,  a peine  creusees 
pour  recevoir  le  ligament  qui  devait  etre  presque  exterieur.  L interieur  des  valves  est  lisse. 
L’impression  musculaire  anterieure,  placee  sous  le  crochet,  est  profonde  et  separee  de  la 
surface  interieure  de  la  valve  par  un  septum  oblique  formant  un  angle  de  45°  environ  avec 
l’axe  longitudinal.  En  dediant  cette  espece  a l’illustre  Pallas,  nous  ne  saurions  rendre  une 
justice  trop  eclatante  au  merite  de  ses  observations  dont  nous  avons  pu  souvent  verifier 
l’exactitude. 

Dimensions.  Longueur,  31  millimetres;  largeur,  15;  epaisseur,  12. 

Farietes. — Les  varietes  sont  assez  nombreuses  dans  cette  espece;  uousen  avons  represente 
les  principales.  Dans  les  unes,  le  crochet  est  terminal  (fig.  16,  a);  dans  les  autres  il  est 
depasse  par  le  cote  anterieur  (fig.  16,  c).  Les  jeunes  individus,  en  general,  sont  plus  larges 
et  plus  globuleux  (fig.  16,  i);  d’autres  paraissent  etre  plus  etroits,  independamraent  de  l’age 
(fig.  16,  e).  Enfin,  la  presence  de  quatre  ou  cinq  stries  rayonnantes  sur  le  cote  posterieur,  ne 
constitue  encore  qu’une  variete;  car  on  voit  ces  stries  disparaitre  par  degres,  et  la  surface 
devenir  entierement  lisse.  En  passant  par  ces  diverses  modifications,  le  Mytilus  Pallasi 
conserve  ses  caracteres  principaux  qui  consistent  dans  sa  charniere  completement  edentule, 
dans  le  septum  qui  limite  la  cavile  musculaire  anterieure,  et  dans  sa  forme  retrecie  en  avant 
et  elargie  posterieurement. 

Rapports  et  differences . Cette  espece  se  rapproche  assez  de  1 'Area  costata  Brown;  mais 
elle  s’en  distingue  par  sa  charniere  toujours  edentule,  tandis  que,  d’apres  ce  que  nous 
ecrit  M.  King,  de  Newcastle,  la  charniere  de  1 ’A.  costata  serait  munie  de  deux  dents,  et 
devrait  constituer  un  genre  nouveau,  aiiquel  il  donne  le  nom  de  Pleurophorus.  Nous  signa- 
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lerons  aussi  comme  voisins  de  notre  espece,  VUnio  phaseolus  Prestwich  (1)  (Cardinia  id.  de 
Koninck)  et  le  Mytilus  Teplofi  du  Donetz. 

Gis.  et  toe.  Par  son  abondance  et  par  le  grand  nombre  de  localites  ou  elle  a ete  trouvee, 
celte  espece  est  une  des  plus  importantes  parmi  celles  qui  caracterisent  le  systeme  permien 
de  la  Russie.  Nous  l’avons  recueillie  dans  les  localites  suivantes : Arzamas;  Itschalki;  Bar- 
noukova;  Uslon  et  Cliutziski,  pres  Kazan;  Tchistopol;  Sergiesk;  Iltchegulova  et  Nikefur 
sur  la  Dionia ; Grebeni,  pres  Orenbourg;  Tchelpan,  pres  Perm,  et  Tchagestrova,  sur  la 
Dvina,  gouvernement  d’ Archangel.  C’est  a Ustlon  et  a Tchistopol  qu’elle  acqniert  ses  plus 
grandes  dimensions,  et  certains  individus  ont  jusqu’a  40  eL  15  millimetres.  Tous  les  echan- 
tillons  que  nous  avons  figures  proviennent  d’ltscbalki.  Les  calcaires  de  cette  localite  sont 
tendres  et  tellement  remplis  de  Mytilus  et  de  fragments  d’Huitres,  que  nous  aurions  ete  tentes 
de  les  prendre  pour  des  calcaircs  tertiaires,  si  nous  n’y  avions  trouve  les  Retepores  et  le 
petit  Product  us  du  systeme  permien  (P.  Cancrini ).  Ce  n’est  que  dans  un  seul  point,  peu 
eloigne  de  la  riviere  Piana,  que  nous  avons  pu  recueillir  des  valves  fibres  du  M.  Pallasi  et 
entierement  degagees  de  leur  gangue.  Quelques  individus  dans  la  roche  ressemblent  tellement 
a V Area  coslata,  qu’il  ne  serait  pas  impossible  qu’ils  dussent  y etre  reunis,  ainsi  que  nous 
1’ avons  indique  dans  notre  tableau  general  des  fossiles  du  systeme  permien  en  Europe. 

Bien  que  nous  n’ayons  pas  pu  visiter  le  mont  Tchelpan  pres  de  Perm,  nous  avons  ete  con- 
duits a rapporter  les  calcaires  dont  il  se  compose  a l’epoque  permienne,  par  la  certitude 
qu’ils  contiennent  \e  Mytilus  Pallasi,  que  nous  avons  vu  dans  les  collections  du  colonel  Falkner 
et  du  major  Platonof,  chefs  des  mines  de  Jugosk. 

Explication  des  figures.  Pl.  XIX , fig.  1 6,  o.  Un  des  plus  grands  individus  trouves  a Itschalki. 

Fig.  16,  b.  Le  mdrne  vu  en  dedans. 

Fig.  1 6,  c.  Valves  reunies,  de  taille  moyenne. 

Fig.  1 6,  d.  Les  memes  rues  du  cole  de  la  charniere. 

Fig.  1 6,  e.  Variete  etroite  avec  quatre  legeres  stries  posterieures. 

Fig.  1 6,  f.  La  meine  vue  en  dedans. 

Fig.  16,  g.  Variete  large. 

Fig.  16,  h.  Jeune  individu  oflrant  un  angle  obtus  a la  jonction  des  bords  superieur  et 
posterieur. 

Fig.  1 6,  i.  Jeune  individu  tres  large. 

Fig.  1 6,  k.  Tres  jeune  individu  oflrant  une  lunule  prononcee. 

(1)  Trans.  Soc.  geol.  Lond.,  2'  s<5rie,  vol.  v,  p.  Zi81,  pl.  39,  fig.  11.  — De  Kon.,  Desc.  des  foss.  de  tielg., 
p.  76,  pl.  4,  fig.  4. 
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3.  MYTILUS  (MODIOLA)  TEPLOFI. 

PL.  XIX,  FIG.  17. 

Ce  Mytilus,  dont  nous  ne  possedons  qu’un  seul  individu  engage  dans  un  schiste  houiller, 
nous  a ete  envoye  par  un  de  nos  ancieus  amis,  le  major  Teploff,  employe  superieur  des  mines 
de  Lugan.  Il  a la  plus  grande  ressemblance  avec  le  M.  Pallasi;  nous  croyons  toutefois  qu’il  pent 
en  etre  provisoiremcnt  distingue.  Il  depasse,  cn  cl  let,  la  taille  ordinaire  de  cette  espece  ; son 
crochet  est  moins  terminal;  le  bord  cardinal  est  droit  au  lieu  d’etre  arrondi,  et  forme  un 
angle  prononce  avec  le  cote  posterieur.  Enlin,  la  cote  obtuse  qui  traverse  obliquement  la 
coquill e est  plus  saillante  et  plus  detacliee  du  reste  de  la  surface. 

Dimensions.  Longueur,  36  millimetres;  largeur,  17. 

Gis.  et  loc.  Cette  espece  n’a  encore  ete  trouvee  que  dans  les  mines  de  houille  de  Lissitchia 
Balka  (contree  du  Donetz). 

4.  MYTILUS  (MODIOLA)  AVICULOIDES. 

PL.  XX,  FIG.  7. 

Bien  que  nous  n’ayons  trouve  de  cette  coquille  qu’une  seule  valve  engagee  dans  la  roche, 
elle  nous  a paru  cependant  posseder  des  caracteres  suffisants  pour  la  distinguer  comme  espece. 
Elle  est  oblongue,  tres  inequilaterale  et  elargie  posterieurement ; le  bord  inferieur  presente 
un  peu  en  avant  de  sa  partie  moyenne,  une  echancrure  qui  correspond  a uoe  depression 
dirigee  obliquement  a travers  la  coquille.  Le  dos  est  gibbeux  et  s’incline  doucement  vers  le 
bord  superieur  en  formant  une  espece  d’aile,  analogue  a ce  que  Voft  voit  dans  certaines  Avicules. 
Le  bord  superieur  droit  est  anguleux  a sa  jonction  avec  le  bord  posterieur.  Le  cote  anterieur 
est  court,  arrondi,  et  depasse  un  peu  le  crochet.  La  surface  est  couverte  de  stries  lamelleuses, 
regulieres,  concentriques,  sinueuses  a l’endroit  ou  le  bord  inferieur  est  rentrant,  et  allant 
aboutir  presque  a angle  droit  au  bord  cardinal.  La  nature  de  ces  stries  rappelle  beaucoup 
celle  de  YAvicula  retro  flexa  Hisinger. 

Dimensions.  Longueur,  15  millimetres;  largeur,  8 1/2;  epaisseur  d’ une  valve,  31/2  ou  4. 

Rapports  et  differences.  Les  stries  lamelleuses  et  concentriques  etant  beaucoup  pi  us  communes 
chez  les  Avicides  que  chez  les  Mytilus,  dont  les  especes  sont  ordinairement  lisses  ou  longitu- 
dinalement  strides,  nous  avons  hesite  long-temps  a fixer  definitivement  la  place  de  cette 
coquille.  Cependant,  l’absence  de  veritables  oreillettes,  la  gibbosite  oblique  qui  traverse  la 
valve,  et  surtout  cette  depression  anterieure  si  conslante  dans  les  Mytilus,  nous  ont  empeches 
de  la  placer  parmi  les  Avicules. 

Gis.  et  loc.  Nous  avons  decouvert  cette  espece  dans  les  calcaires  devoniens  des  environs  de 
Voroneje,  sur  les  bords  du  Don,  pres  du  village  d’Endovistie. 
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PINNA  IVANISKIANA. 

PL.  XX,  FIG.  12. 

Cette  espece  est  remarquable  par  sa  forme  tres  allongee  et  par  la  minceur  et  la  fragilite  de 
son  test.  Cliaque  valve  est  legerement  convexe,  elevee  dans  le  milieu  et  pourvuc  d’une  sorte  de 
carene,  dont  la  fracture  laisse  surnotre  echanlillon  une  fissure  irreguliere.  ll  resulte  de  eette 
disposition  une  forme  generale  sub-quadrangulaire  tres  comprimee  qui  rappelle  assez  bien 
celle  des  Conulaires.  La  coupe  transverse  scraitim  rhombe  a angles  tres  aigus.  La  surface  n’est 
ornee  que  de  stries  obsoletes  et  irregulieres  qui  traversent  les  valves  et  vont,  en  s’inflechis- 
sant,  s’unir  sur  la  saillie  mediane.  Le  test  est  excessivement  mince,  sub-corne,  de  couleur 
brunatre,  et  d’apparence  fibreuse,  autant  qu’on  peut  en  juger  sur  noire  exemplaire. 

Rapports  et  differences.  On  ne  connait  encore  dans  le  terrain  paleozo'ique  que  trois  especes 
de  Pinna,  dont  deux,  la  P.  prisca  de  Koninck  et  la  P.  prisca  de  Munster,  sont  reellement  des 
fragments  indeterminables.  La  troisieme  espece,  la  P.  flabelliformis  Martin,  est  longitudina- 
lement  costee.  Les  especes  plus  recentes  sont  egalement  difFerentes  de  la  notre. 

Gis.  et  loc.  La  P.  Jvanis/ciana  provient  des  schistes  houillersde  Lissitchia  Balka  (Donetz)  qui, 
ainsi  que  nous  1 avons  dit  ailleurs,  sont  subordonnes  a des  couches  de  calcaire  carbonifere 
avec  Spirifer  Mostjuensis.  Le  nom  que  nous  lui  donnons  rappelle  celui  d un  jeune  ingenieur  des 
mines  russe,  a qui  l’on  doit  de  precieux  renseignements  sur  le  sol  du  Donetz,  ainsi 
qu’une  carte  geologiquc  de  cette  contree. 

1 . AVICULA  ANTIQUA. 

PL.  xx,  fig.  13  , a,  b. 

Avicula  anliqua,  Miinst.  in  Goldf.,  Petref.  Germ,  pi.  116,  tig.  7 (non  Avicula  id.,  Goldf.,  pi.  160,  fig.  9). 

Petite  coquille  transverse,  tres  oblique  et  mediocrement  boinbee.  L’oreillette  anterieure  est 
tres  courte  et  dominee  par  un  crochet  renfle  qui  fait  saillie  au  dela  du  bord  cardinal ; celui-ci 
est  rectiligne  et  termine  en  arriere  par  un  angle  droit.  Le  cote  posterieur  est  le'gerement 
sinueux  au  dessous  de  sa  jonction  avec  le  bord  cardinal,  et  s’arrondit  obliquement  dans  la 
direction  de  !a  gibbosite  mediane  qui  traverse  toute  la  coquille.  L oreillctle  posterieure,  entre 
cette  gibbosite  et  le  bord  cardinal,  est  deprimee  et  distinclement  separee  tie  la  region  dorsale. 
Nous  ne  possedons  que  des  moules  de  cette  coquille,  et  sur  l’un  d’eux  on  apercoit  assez  bien 
une  sorte  de  petite  impression  musculaire  obronde  situee,  comme  dans  les  Mytilus,  en  avant 
et  au  dessous  du  crochet. 

Dimensions.  Longueur,  51/2  millimetres;  largeur,  7 1/2;  epaisseur,  4 1/2. 

Rapports  et  differences.  La  petite  impression  musculaire  que  Ton  distingue  sur  l’oreillette 
anterieure  de  cette  espece,  nous  a ete  signalee  d’abord  par  M.  King.  Si  son  existence  est  mise 
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hors  de  doute,  comme  cela  est  probable,  il  sera  difficile  de  laisser  cette  espece  parmi  les 
Avicules  qui  n’ont  jamais  d’impression  musculaire  anterieure  bien  definie  et  que  Ton  s’ac- 
corde  assez  generalement  a placer  parmi  les  Monomyaires.  Comme  il  regne  quelque 
divergence  d’opinion  sur  ce  dernier  point,  M.  King  nous  ecrit  qu’il  vient  de  dissequer  de 
nouveau  et  avec  le  plus  grand  soin  YA.  Tarentina,  et  qu  il  s’ est  convaincu  qu  elle  Qst  bien 
reellement  rnonomyaire.  L’impression  qui  existe  sous  le  crochet  de  chaque  valve  est  produite 
par  un  muscle  qui  procede  de  la  partie  anterieure  du  pied,  mais  que  1 on  ne  doit  pas  con- 
fondre  avec  ceux  qui  sont  destines  a ouvrir  et  a fermer  les  valves.  Si  1 A.  antiqua  a reellement 
deux  muscles  adducteurs  de  cette  derniere  sorte,  elle  devra  done  etre  retiree  des  Avicules  et 
passer  dans  le  genre  Mytilus,  comme  le  propose  M.  King,  ou  former  un  genre  nouveau 
intermediaire  entre  les  deux.  Nous  la  laissons  provisoirement  parmi  les  Avicules,  a cause  de 
sa  forme  aviculo'ide  si  caracterisee. 

(As.  et  loc.  Cette  coquille  est  du  petit  nombre  des  especes  qui  se  trouvent  a la  fois  en  Russie 
dans  le  systeme  carbonifere  et  dans  le  systeme  permien  (1).  Elle  se  presente  dans  le  premier 
a Mala  Jaroslavetz  et  au  canal  de  Marie,  pres  de  Vitegra,  et  dans  le  second  a fioplova, 
Kliutziski,  Pinega,  Itschalki  et  Barnoukova.  Cette  espece  existe  aussi  dans  le  zechstein 
d’Allemagne. 

Observation.  Nous  avons  encore  recueilli  dans  le  systeme  permien  de  la  Russie,  a Ustlon 
et  a Kargala,  des  individus  de  YA.  Keratophaga  Schlot.  malheureuseraent  trop  incomplels 
pour  pouvoir  etre  representes. 

Explication  des  figures.  Pl.  XX,  fig.  13,  a.  Echantillon  provenant  de  Kliutziski,  sur  le 
Volga,  vingt-cinq  a trente  verstes  au  dessous  de  Kasan. 

Fig.  1 3,  b.  Autre  individu  trouve  au  canal  de  Marie. 


2.  AVICULA  KAZANENSIS.  — (Nov.  sp.) 

PL.  xx,  FIG.  14,  a,  b,  c. 

Coquille  gibbeuse,  aussi  longue  que  large,  oblique,  inequilateral,  a charniere  droite  et 
a crochet  assez  bien  marque.  Valve  gauche  bornbee  et  ornee  de  huit  a dix  cotes  rayonnantes, 
entre  chacune  desquelles  se  voit  une  ou  plusieurs  stries  plus  fines.  Les  cotes  sont  armees 
d’epines  courtes  et  inclinees  vers  lebas.  L’oreillette  anterieure,  im  peu  trop  prolongee  dans 
notre  dessin,  est  deprimee  et  bien  distincte  de  la  region  dorsale.  A cote  de  cette  valve,  mais 
non  reunie  avec  elle,  nous  avons  plusieurs  fois  trouve  une  valve  plate  que  nous  sommes 
d’autant  plus  portes  a considerer  comme  appartenant  a la  meme  espece,  que  dans  les  A.  gry- 


(1)  Voir  1"  vol.,  p.  216.  En  passant  en  revue  toute  la  faune  permienne,  nous  avons  dfemontrfe  que  lorsqu’on 
considfere  la  Russie,  abstraction  faite  du  reste  de  l’Europe,  les  cinquante-trois  espfeces  que  nous  avons 
recueillies  dans  le  systeme  permien  de  cc  pays,  sont  toutes  caractferistiques,  & i’exception  de  trois  qui  descendent 
dans  le  systeme  carboniffere.  Le  nombre  des  espfeces  communes  aux  deuxsystfemes  augmenle  nfecessairement  si  1 on 
compare  la  Russie  avec  l’Europe  entifere. 
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phoides  Sow.  et  tessellata  de  Kon.,  plus  ou  moins  analogues  a la  notre,  les  deux  valves  sont 
tres  inegales  en  epaisseur.  Dans  cette  supposition,  YA.  Kazanensis  aurait  done  une  valve 
droite,  plate  et  legerement  echancree  en  avant  sous  l’oreillette,  pour  le  passage  du  bvssus, 
et  la  surface  de  cet  Le  valve,  presque  lisse  ou  garnie  seulement  de  cinq  a six  stries  fines  et 
distantes,  presenterait  avec  les  ornements  de  la  valve  gauche  la  meme  difference  que  dans 
Y A.  gry phoides. 

Dimensions.  Long.,  14  a 18  mill.;  larg.,  id.;  epaisseur  de  la  valve  gauche,  5 1/2  a 7. 

Rapports  et  differences.  L’  A.  gry phoides  Sow.,  que  M.  Quenstedt  reunit  a YA.  speltincaria 
Schlot.  ( 1 ) et  qui  caractcrise  le  Zechstein  d’Allemagne  et  d’Angleterre,  a des  rapports  generaux 
assez  remarquahles  avec  notre  espece  de  Russie,  soit  dans  l’inegalite  de  ses  valves,  soit  dans 
la  difference  de  leurs  ornements.  Elle  est  seulement  un  peu  moins  oblique  et  couverte  d’un 
nombre  de  stries  plus  considerable  que  YA.  Kazanensis. 

L’A.  tessellata,  telle  que  la  represenle  M.  de  Koninck  (2),  est  encore  une  espece  assez 
voisine,  qui  se  distingue  toutefois  par  l’absence  de  sLries  fines  enlre  les  cotes  longitudinales 
et  par  la  presence  de  stries  concentriques  prononcees. 

Gis.  et  loc.  Id  A.  Kazanensis  est  abondante  dans  les  calcaires  permiens  des  environs  de 
Kazan,  notamment  a Ustlon;  mais  nous  n’avoiis  pu  en  extraire  d’echantillon  bien  conserve; 
elle  existe  aussi  aux  bains  sultureux  de  Sergiesk.  Conlemporaine  de  YA.  gryphoides,  elle 
semble  en  dtre  le  representant  en  Russie. 

Observation.  Nous  avons  trouve  dans  les  calcaires  des  environs  d’ Arzamas,  en  remontant 
la  riviere  Tiosha,  le  moule  interieur  d’une  Avicule  tres  globuleuse,  et  qui  nous  a paru  pouvoir 
etre  rapportee  a YA.  gryphoides  Sow. 

Explication  des  figures.  Pl.  XX,  fig.  14,  a.  Valve  gauche  provenant  des  environs  de 
Kazan. 

Fig.  14,  b.  Empreinte  en  creux  d’un  individu  tres  incomplet. 

Fig.  14,  c.  Valve  droite  d’un  autre  individu. 


3.  AVICULA  SERICEA.  — {Nov.  sp.) 

PL.  XX,  FIG.  15. 

L’interet  qui  s’attache  a tout  ce  qui  peut  augmenter  la  connaissance  encore  imparfaite  que 
nous  avons  de  la  faune  permienne,  nous  a engages  a figurer  cette  valve  isolee  d’ Avicule  ou  de 
Pecten.  Sa  forme  est  sub-orbiculaire,  ses  bords  sont  arrondis , et  son  crochet  est  fortement 
recourbe.  L’oreillette  anterieure  est  renflee,  arrondie  a son  extremite  et  separee  par  un 
sillon  du  corps  meme  de  la  coquille.  L’echancrure  pour  le  passage  du  bvssus  est  profonde. 


(1)  Wiegm.  Arch.,  1835,  p.  75  a 95,  et  Jahrbuchfur  Min.,  1836,  p.  241. 

(2)  Descr.  des  foss.  de  Belg.,  1842,  p.  134,  pl.  6,  fig.  2.  La  figure  que  donne  M.de  Koninck  indique  une 
coquille  beaucoup  plus  oblique  que  celle  repr&entde  sous  le  meme  nom  par  M.  Phillips,  Geol.  of  Yorks., 
pl.  6,  fig.  6. 
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La  surface  de  la  valve  est  legerement  et  egalement  convene ; elle  est  lisse,  si  ce  n’est  vers  la 
par  tie  anterieure  et  sur  l’oreillette  ou  l’on  distingue  quelques  slries  fines  et  rayonnantes. 

Dimensions.  Longueur,  18  millimetres;  largeur  egale  a peu  pres  a la  longueur;  epaisseur, 
3 a 4 millimetres. 

Gis.  et  Loc.  Calcaires  permieiis  des  environs  de  Kazan  ou  elle  est  associee  ala  precedente. 


4.  AVICULA  VORTHII. 

PL.  XXI,  FIG.  1. 

Coquille  tres  oblique,  aUongee,  courte  et  tronquee  anterieurement.  Le  bord  cardinal  est 
droit.  Le  cote  posterieur  s’en  detache  a peu  pres  a angle  droit  et,  en  s’arrondissanl  insensible- 
ment,  forme  avec  l’inferieur  une  courbe  semi-elliptique.  La  surface  est  couverte  de  c6tes 
longitudinales  rayonnantes,  les  unes  simples,  les  autres  dichotomes,  beaucoup  plus  grosses 
dans  le  milieu  que  sur  les  cotes,  et  traversees  par  des  stries  fines  concentriques  qui  y 
produisent  quelques  nodosites  peu  prononcees. 

Ne  possedant  que  l’empreinte  en  creux  de  l'exterieur  de  cette  Avicule,  il  nous  est  im- 
possible de  la  caracteriser  completement,  el  nous  ne  pouvons  que  la  rapprocher  de  deux 
especes  plus  ou  moins  analogues,  a l’une  desquelles  on  la  reunirait  peut-etre,  si  on  la  con- 
naissait  mieux.  L’espece  la  plus  voisine  est  V A.  Warm'd,  Romer  [Harz,  pi.  6,  fig.  7);  mais 
on  pourrait  encore  la  comparer  a 1’  A.  Lineata  ( Sil . sjst.,  Murch.,  pi.  5,  fig.  10),  dont  elle 
u’est  cerlainement  pas  fort  eloignee. 

Dimensions.  Longueur,  31  millimetres ; largeur,  23;  profondeur  de  l’empreinte,  5. 

Gis.  et  loc.  G’est  sur  les  bords  du  Volkof  que  nous  avons  decouvert  cette  Avicule,  et  aux 
environs  du  village  de  Prussino,  dans  le  systeme  devonien.  L’espece  decrite  par  M.  Romer 
appartient,  aussi,  selon  cet  auteur,  au  merne  systeme,  et  provient  de  Grund,  dans  le  Harz. 

5.  AVICULA  DALAILAM7E. 

PL.  XXII , FIG.  I,  a,  b. 

Cette  coquille  est  inequilaterale,  legerement  inequivalve,  bombee,  allongee  et  ovalaire. 
Les  crochets  sont  pointus,  terminaux,  ecartes,  et  au  dessous  d’eux  le  bord  anterieur  ofFre 
une  espece  de  bourrelet  qui  seinble  forme  par  le  remplissage  d’une  echancrure  destinee  au 
passage  du  bvssus ; le  bord  cardinal,  egal  a un  peu  plus  dc  la  moitie  de  la  largeur  de  la 
coquille,  est  rectiligne  et  oblique  par  rapport  a l’axe;  le  test  y est  tres  peu  epais.  Les  valves 
paraissent  avoir  ete  closes  dans  toute  leur  etendue,  excepte  au  dessous  des  crochets,  et  leurs 
bords  sont  minces  et  tranchants.  Le  test,  assez  mal  conserve  sur  nos  echantillons,  est  fort 
mince,  non  fibreux,  lisse  ou  traverse  par  quelques  legers  sillons  concentriques  et  paralleles 
aux  bords.  On  retnarque  sur  le  moule  une  assez  forte  impression  inusculaire  posterieure 
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d ou  part  une  lignle  palleale  simple  tres  interieure,  qui  aboutit  pres  de  la  charniere  a un  on 
deux  petits  tubercules. 

Dimensions.  Longueur,  85  millimetres;  largeur,  52;  epaisseur,  34. 

Rapports  el  differences.  Avant  de  nous  decider  a ranger  cette  coquille  parmi  les  Avicules, 
nous  l’avons  comparee  a plusieurs  autres  genres.  Au  premier  apercu,  elle  a beaucoup  d ' 
rapports  avec  les  Pernes  et  les  Inocerames,  et  1’on  pourrait  citer  deux  especes  dans  ce  der! 
nier  genre  qui  s’en  rapprochent  assez;  savoir,  17.  pernoides  du  ealcaire  carbonifere  d’lrlande" 
(Portlock,  Report  on  Londond.,  p.  567,  pi.  38,  fig.  5)  et  17.  rostralus  du  lias  (Goldf.,  pi.  115 
%•  3)  (1).  En  1 examinant  avec  plus  d’attention,  nous  nous  sommes  convaineus  qu’elle  n’avait 
pas  de  ligament  multiple,  ni  de  fossettes  distributes  sur  le  bord  cardinal,  et  nous  avons  du 
abandonner  1 idee  de  la  placer  dans  I un  ou  l’autre  de  ces  genres ; la  minceur  du  test 
,eL  son  apparence  non  fibreuse  s v opposaient  egalement.  La  position  terminale  des  crochets 
et  1 absence  d oreillette  anterieure  nous  avaient  fait  penser  au  genre  Mytilus ; mais  le  pro- 
longement  rectiligne  de  la  charniere  et  la  legere  inegalite  de  ses  valves,  sont  des  caracteres 
qui  lui  assignent  plus  convenablement  sa  place  parmi  les  Avicules. 

Gts.  et  toe.  1 A.  Dalai tamic  est,  avec  le  Gonialites  Bogdoanus,  une  des  coquilles  les  plus 
abondantes  des  calcaires  du  mont  Bogdo  que  nous  croyons  appartenir  a 1’epoque  du  Trias, 
et,  de  meme  que  cette  espece,  elle  n’a  pas  encore  ete  rencontree  ailleurs. 

Explication  des  figures.  Pr..  XXII,  fig.  I,  a.  Moule  interieur  ayant  conserve  quelques  traces 
du  test. 

Fig.  1,  b.  Le  meme  vu  du  cote  posterieur. 


6.  AVICULA  ALBERTI  ? 

PL.  XXII,  FIG.  3. 

Avicula  Alberti,  Miinst.  in  Goldf.,  Petref.  Germ.,  vol.  ii,  p.  127,  pi.  116,  fig.  9. 

Coquille  oblique,  ovalaire,  tres  allongee  transversalement,  tres  inequilaterale  et  attenuee 
aux  deux  extremites;  charniere  droite,  regnant  sur  une  etendue  presque  egale  a la  largeur 
de  la  coquille.  Valves  renllees  dans  le  milieu  et  aplaties  vers  le  bord  cardinal;  prolonge- 
ment  posterieur  aliforme,  obtus,  obliquement  tronque  et  peu  separe  du  dos.  Prolongement 
anterieur  court,  egal  au  sixieme  de  la  plus  grande  longueur  de  la  coquille.  Bord  interieur 
regulierement  et  legeremenl  convcxe,  depuis  l’extremite  anterieure  du  bord  cardinal  jusqu’a 
la  base  du  cote  posterieur,  ou  aboutit  la  saillie  rnediane  du  dos.  Crochet  peu  saillant. 

Nous  ne  possedons  que  des  moules  de  cette  espece.  Nous  y avons  vainement  cherche  quel- 
ques traces  des  dents  ou  plutot  des  fossettes  ligamentaires  des  Gervillies  (2),  avec  lesquelles 
elle  a tant  de  rapports ; nous  n’avons  pu  y voir  qu’un  sillon  interieur  qui  longe  le  bord  cardinal 

(1)  Voir  notre  premier  volume,  p.  195. 

(2)  C’est  sous  ce  nom  de  genre  que  nous  avons  paijle  de  cette  coquille  dans  notre  premier  volume,  p.  195. 
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Il  nous  est  done  impossible  de  la  placer  ailleurs  qu’avec  les  Avicules,  parmi  lesquelles  elle 
se  distingue  par  sa  forme  gervilloidc. 

Dimensions.  Longueur,  25  millimetres;  largeur,  90;  epaisseur  d’une  valve,  6 1/2  a 7. 

Rapports  et  differences.  Cette  espece  a tant  d’analogie  avec  VA.  Alberti  du  gres  bigarre  de 
Soulz-les-Baius,  que  nous  croyons  pouvoir  l’y  reunir.  Nous  conviendrons  cependant  que 
n’ayant  jamais  vu  d’echantillon  de cette  espece,  et  n’ayant  sous  les  yeux  que  la  figure  qu  en 
a donnee  M.  Goldfuss  d’apres  un  moule  interieur,  ilpeut  y avoir  quelque  doute  sur  l’identite 
specilique  de  ces  deux  fossiles;  quoi  qu’il  en  soit,  on  ne  peut  mecounaitre  que  l’identite  de 
forme  ne  soit  aussi  grande  que  possible,  et  ne  tende  a confirmer  d’une  maniere  remarquable 
l’opinion  de  M.  de  Bucb  et  la  notre  sur  l’age  problematique  des  calcaires  du  mont  Bogdo. 

Gis.  et  loc.  Cette  coquille  se  trouve  au  mont  Bogdo,  dans  les  steppes  d Astrakan,  avec 
le  Goniatiles  Bogdoanus,  YAvicula  Dalailamce  et  le  Mytilus  Beaumonti.  * 

Explication  de  la  figure.  Pl.  XXII,  fig.  3.  Tres  grand  individu  depouille  de  son  test. 

7.  AVICULA  EXIMIA. 
pl.  xxi,  fig.  10,  a,  b,  c,  d. 

Cette  Avicule  est  une  des  plus  singulieres  que  nous  commissions , c est  peut-etre  aussi  la 
plus  inequivalve.  La  valve  gauche  est  fortement  bombee,  et  porte  vers  le  milieu  une  carene 
aigue,  oblique,  tortueuse,  qui  partant  du  crochet  se  rend  a l’extremite  du  bord  inferieur. 
En  avant  de  cette  carene,  la  valve  olfre  une  surface  onduleuse,  traversee  par  une  espece 
de  cote  obtuse  qui  descend  du  crochet  vers  le  bord  (fig.  10,  d).  En  arriere,  cette  meme 
valve  se  creuse . en  une  depression  longitudinale  et  se  releve  vers  le  bord  cardinal 
(fig.  10,  c).  Ce  dernier  est  droit  et  se  prolonge  en  avant,  un  peu  au  dela  du  crochet,  pour 
former  une  oreillette  anterieure  tres  courte  et  peu  separee  du  corps  de  la  coquille.  La  valve 
droite  est  plate,  operculaire,  legerement  convexe,  divisee  par  une  cote  peu  elevee,  qui  corres- 
pond a la  carene  de  l’autre  valve,  et  par  deux  sillons  longitudinaux;  elle  est  au  reste  fort 
mal  conservee  dans  notre  unique  echantillon.  Le  test  est  orne  de  stries  transverses,  fines, 
serrees,  ondulees  et  paralleles  aux  bords. 

Dimensions.  Longueur,  22  millimetres;  largeur,  14;  epaisseur,  18. 

Rapports  et  differences.  Par  la  hauteur  de  sa  carene  mediane,  la  gibbosite  extreme  de  la  valve 
gauche  et  l’irregularite  de  ses  bords  qui  embrassent  completement  la  valve  droite,  petite  et 
aplatie,  cette  espece  est  parfaitement  distincte  de  toutes  celles  qui  sont  connues  aujourd  hui. 

Gis.  et  loc.  Elle  provient  des  calcaires  devoniens  des  environs  de  Zadonsk,  sur  le  Don,  oil 
elle  a ete  decouverte  par  1’un  de  nous. 

Explication  des  figures.  Pl.  XXI,  fig.  10,  a.  Individu  de  grandeur  naturelle  vu  du  cote 
de  la  valve  droite. 

Fig.  10,  b.  Le  meme  vu  de  1 ’autre  cote. 

Fig.  10,  c.  Le  meme  vu  du  cote  poster ieur. 

Fig.  10,  d.  Le  meme  vu  du  cote  anterieur. 
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<3.  AVICULA  SUBPAPYRACEA. 

PL.  XXI,  FIG.  3. 

Coquille  sub-elliptique,  un  peu  oblique  et  aplatie.  Sa  surface  estcouverte  d’un  grand  nombre 
de  petites  cotes  rayonnantes,  inegales,  legcrement  arrondies  et  dichotomes  pres  de  leur 
origine.  L’oreillette  anterieure  se  lermine  par  un  angle  droit,  et  estcchancree  inferieurement 
par  un  faible  sinus;  l’oreillette  posterieure  setermine  par  un  angle  obtus,  ets’unit  au  contour 
arrondi  du  bord  posterieur.  Les  deux  oreillettes  sont  garnies  de  cotes  connne  le  reste  de  la 
surface.  Le  bord  superieur  est  a peu  pres  egal  aux  deux  tiers  dela  plus  grande  largeur  de  la 
coquille. 

Dimensions.  Longueur,  29  a 30  millimetres;  largeur,  id.;  bord  superieur  ou  cardinal,  20. 

Rapports  et  differences.  Malgre  l’extreme  analogic  qui  existe,  au  premier  coup  d’ceil,  entre 
YA.  papyracea  Sow.  etnotre  espece  de  Russie,  celle-ci  possede  des  caracteres  suffisants  pour 
en  etre  specifiquement  separee.  Sa  forme  generate  est  dilFerenle;  elle  est  plus  arrondie  poste- 
rieureuient,  et  I’oreillette  dc  ce  cote  n’est  jamais  terminee  en  pointe  aigue,  ni  echancree  a la 
base  par  un  sinus;  enfin,  les  coles  longitudinals  plus  obtuses  ne  sont  pas  traversees,  comme 
dans  YA.  papyracea,  par  des  slries  concentriques  serrees  et  regulieres. 

Gis  et  loc.  L 'A.  subpapyracea  se  trouve  dans  les  schistes  carboniferes  de  Lissitchia-Balka 
(Donetz)  et  particulierement  dans  ceux  qui  forment  le  toit  de  la  troisieme  couche  de  houille. 
Ces  schistes,  ainsi  que  nous  1’avons  dit  dans  la  premiere  partie,  sont  intercales  dans  un  vaste 
systeme  de  gres  et  de  calcaires  del’epoque  carbonifere.  Dans  l’ouest  de  l'Europe,  YA.  papy- 
racea est  caracteristique  de  Pelage  bouiller  proprement  dit.  Ces  depots,  bienque  n’etant  pas 
tout-a-fait  contemporains,  renferment  done  des  coquilles  tres  voisines  quand  la  liouille  s’y  de- 
veloppe,  et  nous  rappellerons  a cette  occasion  que  1’on  trouve  aussi  a Lissitchia-Balka,  une 
espece  d 'Unio  (U . Eichwaldianus ) peu  differente  decelle  du  Coal  measure  d’Angleterre. 


1 . PECTEN  KOKCHAROFI. 

PL.  XX  , FIG.  1 6- 

Fragment  incomplet  d’une  jolie  espece  de  Pecten  decouverte  dans  le  systeme  permien  du 
nord  de  la  Russie  par  notre  jeune  et  zele  compagnon  de  voyage,  le  lieutenant  Kokcharol. 
Quoique  imparlaitement  conservee,  elle  est  facilement  reconnaissable  aux  cotes  legerement 
lortueuses  et  inegales  de  la  surface.  On  y remarque,  en  effet,  cinq  a six  cotes  minces,  saillantes, 
arrondies,  rayonnantes,  espacees  et  separees  entre  elles  par  trois  autres  cotes  plus  petites. 
Si  l’on  etudie  ces  dernieres,  on  voit  les  deux  laterales  s’attenuer  vers  le  crochet  et  se  perdre 
eutierement  avant  d’y  arriver,  tandis  que  la  cotc  mediane  conserve  toule  sa  hauteur,  et  y 
devient  presque  1’egale  des  cotes  principals  entre  lesquelles  elle  est  placee.  N’ayant  pn 
parvenir  a degager  eutierement  ce  Pecten  de  sa  gangue,  nous  ne  connaissons  qu’une  seule 
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oreillette,  dont  la  base  descend  a un  peu  plus  du  tiers  de  la  longueur  de  la  coquille,  et  dont 
la  surface  est  ornee  de  stries  rayonnantes  granulees. 

Dimensions.  Longueur,  22  millimetres;  cpaisseur,  3 1/2  ou  4. 

Rapports  el  differences.  Il  existe  beaucoup  d'analogie  entre  ce  Pecten  et  une  espece  du 
calcaire  carbonifere  d’lrlande,  publiee  par  M.  M‘Coy  sous  le  nom  de  P.  segregate;  mais  cette 
analogie  ne  nous  semble  pas  complete,  et  nous  n’osons  pas  les  reunir. 

Gis.  et  loc.  Cette  espece  provient  de  Schidrova,  sur  la  riviere  Vaga,  gouvernement  d’Ar- 
changel,  et  se  rencontre  dans  des  calcaires  marneux,  gris  ou  jaunatres,  superieurs  aux 
grandes  masses  de  gypse  blanc,  qui  occupent  dans  ces  contrees  la  base  du  systeme  permien. 

2.  PECTEN  BOUEI. 

PL.  XXI,  FIG.  6. 

Notre  echantillon  est  bien  incomplet  et  ne  presente  que  trois  ou  quatre  cotes  elevees, 
arrondies,  un  peu  renflees  par  intervalles,  eutre  chacune  dcsquelles  on  compte  cinq  a six  c6tes 
plus  petites,  dont  la  mediane  est  un  peu  plus  proeminente  que  les  autres.  Les  crochets 
paraissent  etre  assez  pointus  et  accompagnes  sur  lecote  d’une  oreillette  oblique  et  decurrente. 

Cette  espece  a beaucoup  de  ressemblance  avec  la  precedente;  elles’en  distingue  neanmoins 
par  ses  petites  cotes  plus  nombreuses  entre  chacune  des  grandes,  et  par  sa  forme  un  peu 
plus  convexe. 

Dimensions.  Longueur,  19  millimetres;  largeur,  14 ; epaisseur  d’une  valve,  4 1/2  a 5. 

Gis.  et  loc.  Calcaires  magnesiens  de  Peredki  (Valdai),  a la  base  du  systeme  carbonifere. 

3.  PECTEN  INGRLE. 

PL.  XXI,  FIG.  2. 

Pecten  Ingrice , d’Arch.  et  de  Vern.,  1842,  Trans,  gtol.  Soc.  Lond.,  2'  s6r. , vol.  vi,  p.  397. 

Nous  ne  possedons  qu’une  empreinte  de  cette  espece,  mais  quelque  imparfaite  qu’elle 
soit,  cette  empreinte  presente  des  caracteres  assez  faciles  a saisir,  et  que  nous  n’avons 
retrouves  dans  aucun  autre  Pecten.  Ils  consistent  principalement  dans  la  disposition  des 
cotes  regulierement  et  alternativement  inegales  qui  ornent  la  surface.  Les  plus  hautes, 
larges  d’un  peu  plus  d’un  demi-millimetre,  sont  separees  entre  elles  par  un  intervalle  que 
I on  peut  evaluer  a environ  2 millimetres  vers  les  bords  de  la  coquille,  et  au  milieu  duquel 
s’eleve  une  cote  moilie  plus  petite  que  les  autres.  De  cette  disposition  resulte  celle  que  Ton 
voit  dans  l’empreinle  que  nous  avons  figuree.  Les  grandes  cotes  sont  representees  par  des 
sillons  profonds  et  plus  ombres  que  le  reste,  et  l’intervalle  qui  les  separe  par  une  cote  aplatie 
sous-divisee  par  un  leger  sillon.  La  valve  dont  nous  avons  l’empreinte  devait  etre  assez  con- 
vexe, legerement  oblique  et  traversee  par  quelques  fines  stries  d’accroissement. 
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Dimensions.  Longueur,  42  millimetres;  largeur,  38;  epaisseur  d’une  valve,  8. 

Rapports  et  differences.  L ’A.  antic, ua  Goldf.,  pi.  160,  fig.  9,  malgre  son  extreme  difference 
de  taille,  parait  avoir  quelque  analogie  avcc  le  P.  Ingvicc;  elle  a,  comme  lui,  des  cotes 
alternativement  inegales,  mais  ces  cotes  sont  de  trois  grosseurs  diflerentes,  et  les  plus  hautes 
ne  reviennent  que  de  quatre  en  qualve.  L’Avicuia  Neptuni  Goldf.  pourrait  aussi  etrerappro- 
chee  de  notre  espece,  si  elle  n’etait  traversee  par  des  slries  concentriques  saillantes 

Gis.  et  loc.  Nous  avons  trouve  le  P.Ingrice  dans  notre  premier  voyage,  en  1841  sur  les 
bords  du  Volkof,  pres  du  village  de  Prussino;  il  appartient  au  systeme  devonien  de  cette 
contree,  que  nous  avons  decrite  avec  detail  dans  notre  premier  volume,  p.  43.  Les  Avieula  an- 
tiqua  et  Neptuni  sont  egalement  propres  au  systeme  devonien,  et  proviennent  de  l’Eifel. 

4.  PECTEN.  — ( Indetermine .) 

PL.  XXI,  FIG.  4. 

Empreinte  de  forme  orbiculaire,  legerement  bombee,  droite  et  sub-symetrique,  couverte 
de  vingt-deux  a vingt-cinq  cotes  rayonnantes,  minces,  etroites  et  espacees,  dont  quelques 
unes  sont  bifurquees;  les  oreillettes  paraissent  etre  lisses;  la  posterieure  ofire,  au  dessous  de 
son  extremite,  un  leger  sinus  qui  rend  son  angle  un  pen  aigu;  l’anterieure  est  fortement 
ecbancree  a sa  base. 

Dimensions.  Longueur,  19  millimetres;  largeur,  id.;  epaisseur,  7 1/2. 

Rapports  et  differences.  Cette  empreinte  a beaucoup  de  ressemblance  avec  le  P.  PhiUipsianus 
de  Koninck ; mais  cet  auteur,  a qui  nous  Favons  montree,  ne  la  regarde  pas  comme  identique 
avec  l’espece  qu’il  a ainsi  nominee.  Les  oreillettes  sont,  en  effet,  de  forme  assez  differente 
N’ayant  pu  nous  procurer  un  echantillon  encore  pourvu  du  test,  ou  au  moins  une  empreinte 
de  sa  surface  exterieure,  nous  n avons  pas  juge  a propos  de  nommer  cette  espece. 

Gis.  et  loc.  Calcaire  de  montagne  pisolitique  des  environs  de  Vitegra,  sept  a hnit  verstes  a 
I’O.  de  la  ville.  C’est  dans  ce  calcaire,  rempli  de  debris  de  coquilles,  que  M.  Ehrenberg 
a reconnu  plusieurs  especes  d’auimaux  microscopiques,  telles  que  Borelis  splueroidea, 
constricta  et  princeps. 

En  Belgique  et  en  Angleterre,  le  P.  PhiUipsianus,  qui  est  si  voisin  de  notre  espece  de 
Russie,  appartient  aussi  au  calcaire  carbonifere. 

5.  PECTEN  SUB  FIMBRIATUS. 
pl.  XXI,  FIG.  5,  a,  b. 

Cette  coquille  est  orbiculaire,  symetrique,  sub-equilaterale  et  peu  convexe;  les  cotes  loiru- 
tudinales,  dont  sa  surface  est  ornee,  sont  au  nombre  de  quarante  a quarante-deux  • elles  sont 
etroites,  rapprochees,  equidistantes,  arrondies,  regulieres  et  cgales  aux  intervalles  ou  sillons 
qui  les  separent.  Une  multitude  de  stries  fines,  legerement  ecailleuses,  les  traverse  en 
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formant  des  festons  dont  les  angles  rentrants,  par  rapport  aux  Lords,  sont  places  sur  le 
milieu  des  cotes,  etles  angles  saillants  dansleurs  intervalles  (1).  Dans  un  espace  de  5 milli- 
metres, on  compte  huit  a neuf  de  ces  stries  concentriques. 

La  seule  oreillette  que  nous  puissions  voir  sur  noire  echantillon,  est  couverte  de  sept  cotes 
ravonnantes,  traversees  par  des  stries  moins  fortement  denlelees  et  plus  serrees  que  sm  le 
reste  de  la  valve.  On  en  compte  treize  a quatorze  dans  im  espace  de  5 millimetres.  Elle  est 
assez  grande,  plate,  separee  et  Lien  distincte. 

Dimensions.  Longueur,  32  millimetres;  largeur,  id. ; epaisseur  d’une  valve,  7. 

Rapports  et  differences.  Le  P.  fimbrlatus  (Phill.,  Geoi.  Yorksh.,  pi.  6,  fig.  28),  pres 
duquel  nous  crovons  devoir  placer  cette  espece,  est  plus  allonge,  les  oreillettes  sont 
plus  petites  et  depourvues  de  cotes , mais  les  ornemenls  de  la  surface  paraissent  etre  de 
la  meme  nature.  Le  Pecten  que  M.  Portlock  (2)  a considere  coniine  une  variete  du 
P.  Ottonis  Goldf.,  pourrait  bien  etre  identique  avec  le  notre;  il  appartient,  corame  lui,  au 
systeme  carbonifere.  Il  faut  remarquer  aussi  que  des  especes  assez  voisines  se  montreut 
jusque  dans  le  terrain  tertiaire,  comme  pour  prouver  que,  malgre  la  prodigieuse  variete 
de  formes  que  ce  genre  a presentees  et  qu’il  presente  encore  de  nos  jours,  il  a,  des  son  oi  igine, 
presente  des  types  peu  different  de  ceux  des  epoques  subsequentes. 

Gis.  et  loc.  Calcaire  carbonifere  de  Peredki,  dans  le  Valdai.  Le  P.  fimbriotus  Phill.  est  de 
la  meme  epoque,  et  se  trouve  a Castleton  dans  le  Derbyshire.  L espece  rapprochee  par 
M.  Portlock  du  P.  Ottonis,  est  de  Fermanagh,  en  Jrlande. 

Explication  des  figures.  Pl.  XXI,  fig.  5.  Individu  provenant  du  Valdai. 

Fig.  5,  b.  Empreinle  du  meme  echantillon,  grossie  deux  fois. 


6.  PECTEN  VALDAICUS. 
PL.  XXVII,  FIG.  9. 


Get  elegant  Pecten,  dont  nous  n’avons  malheureusement  qu’une  valve  encore  engagee 
dans  sa  gangue,  se  distingue  de  toutes  les  especes  counues  par  les  ornements  de  sa  surface. 
Il  est,  en  effet,  convert  de  sillons  delie's,  qui  semblent  traces  avec  un  instrument  aigu  et 
par  une  main  tremblante.  Ces  sillons  sont  tres  divergents,  courbes  vers  les  cotes,  et 
torment  tantbt  des  lignes  ondulees,  et  plus  souvent,  surtout  vers  la  region  moyenne  de  la 
coquille,  des  zigzags  tres  anguleux,  entrant  les  uns  dans  les  autres.  La  seule  valve  que  nous 
possedions  est  assez  deprimee,  tres  retrecie  vers  le  crochet,  et  elargie  a sa  base  ainsi  que 
sur  les  cotes;  elle  est  sub-ovalaire;  sa  charniere  est  courte,  simple  et  droite.  Les  oreillettes, 
a peu  pres  de  meme  grandeur,  sont  deprimees  et  rectangulaires.  Le  contour  general  de  la 
coquille  presente  quelques  irregularites  dans  sa  courbe. 


(1)  C’esl  par  erreur  que  le  dessin  indique  le  contraire. 

(2)  Geol  report  on  Londonderry,  1842,  p.  A36,  pl.  36,  fig.  10, 
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Dimensions.  Longueur,  32  millimetres;  largeur,  id. ; epaisseur  d’une  valve,  5. 

Rapports  el  differences . Nous  ne  connaissons  d’ornements  semblables  a ceux  que  I on  remarque 
*ci,  * [ne  dans  le  P.  tenuistviatus  Miinst.,  du  Muscbelkalk  d Allemagne.  Malgre  quelques  diffe- 
rences dans  la  forme  generate,  on  ne  peut  disconvenir  que,  par  la  finesse  de  leurs  sillons  et 
les  zigzags  qu’ils  presentent,  ces  deux  especes  ne  soient  reellement  assez  voisines. 

Gis.  et  loc.  Sur  les  bords  de  la  Bystriza  (Valdai ) dans  les  calcaires  qui  forment  la  base  du 
systeme  carbonifere. 

7.  PECTEN  SIBERICUS. 

PL.  XXI,  FIG.  7. 

Cette  espece,  qui  appartient  a la  section  des  Pecten  lisses,  est  tres  facile  a reconnaitre.  Elle 
est  sub-orbiculaire,  sub-equivalve,  legerement  oblique,  courbee  et  inequilaterale.  Le  crochet 
est  fortement  incline  de  cote.  L oreillette  est  aplatie,  arrondie  a son  extremite  et  separee 
du  reste  de  la  valve  par  une  ecbancrure  profonde;  elle  est  ornee  de  cinq  a six  cotes  rayon- 
nantes,  traversees  par  de  legeres  stries  d’accroissement.  La  surface  des  valves  est  lisse  par- 
tout  ailleurs,  et  ne  presente  que  des  ondes  concentriques,  larges,  obtuses  et  assez  semblables 
a celles  de  17 noccramus  vetustus  Sow.  (Posidonomya  velusta  de  Koninck). 

Dimensions.  Longueur,  32  millimetres;  largeur,  id.;  epaisseur  des  deux  valves  ramies,  8. 

Rapports  et  differences.  Dans  l’ouvrage  de  MM.  Griffith  et  M‘Coy.  sur  les  fossiles  carboni- 
teres  d’lrlande,  nous  avoirs  vu  un  Pecten  extremement  voisin  du  notre,  et  qui  n’en  serait 
pas  different,  si  l’oreillette,  au  lieu  d’avoir  des  cotes  rayonnantes,  n’etait  traversee  par  des 
ondes  concentriques  comme  celles  de  la  surface  des  valves.  Il  est  figure  sous  le  nom  de 
P.  Sedgwicldi,  pi.  14,  fig.  4. 

Gis.  et  loc.  Cette  espece  provient  des  calcaires  carboniferes  de  Cosatchi-Datchi,  a Test  de 
Miask,  sur  le  revers  siberien  de  l’Oural ; elle  y est  rare. 

8.  PECTEN  ELLIPTICUS. 

PL.  XXI,  FIG.  8. 

Pecten  ellipticus,  Pliill.,  1836,  Geol.  of  Yorks.,  vol.  n,  p.  212,  pi.  6,  fig.  15. 

Coquille  lisse,  legerement  inequilaterale,  sub-elliptique,  attenuce  vers  le  crochet  et  elargie 
a sa  base ; charniere  courte,  droite,  simple,  terminee  a ses  exti'emites  par  un  angle  obtus. 
Oreillettes  inegales,  petites,  etroites  et  non  echancrees  inferieurement.  C’est  vers  le  crochet, 
pointu  et  legerement  renfle,  que  se  trouve  la  plus  grande  epaisseur  de  la  coquille,  dont  la 
forme  generale  est  assez  deprimee. 

Dimensions.  Longueur,  28  a 29  millimetres;  largeur,  25 ; epaisseur  d’une  valve,  5 ou  5 1/2. 

Rapports  et  differences.  Nous  ne  voyons  pas  de  differences  appreciables  entre  notre  echantillon 
de  Russie  et  le  Pecten  ellipticus  de  M.  Phillips;  peut-etre  ce  dernier  est-il  un  peu  plus  allonge; 
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mais  cette  difference  est  beaucoup  moindre  dans  la  nature  que  dans  notre  dessin,  ainsi  que 
le  demontrent  les  mesures  ei-dessus. 

Gis.  et  toe.  Comme  le  precedent,  ce  Pecten  provient  des  calcaires  carboniferes  de  Cosat- 
chi-Datchi  (Oural).  L’individu  figure  par  M.  Phillips  a ete  trouve  dans  les  calcaires  carbo- 
niferes de  Bolland  (nord  de  f Angleterre). 

OSTREA  MATERCULA  ( 1 ). 

PL.  XXI,  FIG.  13,  ft,  b,  c. 

Coquille  ovalaire,  obronde,  a valve  inferieure  tres  profonde,  un  peu  retrecie  vers  le 
bord  cardinal,  elargie  et  arrondie  a l’extremite  opposee.  Crochet  tres  petit,  mince,  tantot 
recourbe  presque  perpendiculairement,  et  tantot  un  peu  contourne  sur  le  cote.  Charniere 
simple,  sans  talon,  composee  d’une  lame  qui  deborde  legerement  a finterieur  la  cavite  du 
crochet,  et  sur  laquelle  est  situee  la  lbssette  triangulaire  destinee  a recevoir  le  ligament.  Les 
bords  de  la  coquille  sont  simples,  et  offrent  quelquefois  sur  l’un  des  cotes  une  tres  petite 
inflexion,  produite  par  un  sillon  a peine  marque  et  souvenl  meme  efface,  qui  rappelle  le  sillon 
lateral  des  Gryphees.  La  valve  est  lisse  a finterieur;  f impression  musculaire,  tout-a-fait 
superficielle  et  presqne  imperceptible,  est  sub-triangulaire,  excentrique  et  situee  du  cote 
oppose  a celui  oil  se  trouve  la  petite  inflexion  marginale  dont  nous  veuons  de  parler. 

La  coquille  est  tres  mince,  et  ses  bords  soul  tranebants ; le  test  est  ecailleux  comme  dans 
toutes  les  Ostracees;  la  surface  exterieure  est  lisse  et  traversee  settlement  par  des  accroisse- 
ments  lamelliformes,  plus  ou  moins  multiplies.  Valve  superieure  inconnue. 

Dimensions.  Longueur,  24  millimetres;  largeur,  22;  epaisseur  de  la  valve  inferieure,  11. 
On  trouve  des  eehantillons  qui  ont  30  millimetres  et  plus. 

Rapports  et  differences.  Si  l’on  conserve  le  genre  Grvphee,  cette  coquille  semble  devoir 
y etre  placee  plutdt  que  parmi  les  Huitres,  a cause  de  sa  courbure  generate.  Elle  differe  de 
toutes  les  especes  d’Huitres  ou  de  Gryphees  connues  par  la  minceur  de  son  test  et  le  peu 
d’epaississement  de  son  crochet. 

Gis.  et  toe.  Cette  espece  se  trouve  dans  le  calcaire  permien  d’ltschalki,  pres  de  la  riviere 
Piana,  gouvernement  de  Nijni-Novgorod ; elle  accompagne  le  Mytilus  Paltasi,  et  abonde,  ainsi 
que  lui,  dans  des  bancs  composes  de  debris  de  coquilles  et  de  Retepores,  qui  ont  la  plus 
grande  ressemblance  avec  certains  calcaires  tertiaires  de  la  Touraine. 

Jusqua  present  on  avait  ete  autorise  a placer  a f epoque  du  terrain  secondaire,  la  premiere 
apparition  de  la  famille  des  Ostracees,  et  a la  considerer  comme  n’ayant  pas  exisle  pendant 
tous  les  depots  de  la  periode  paleozoique;  mais  tel  est  le  peu  de  valeur  et  d autorite  qu  il 
faut  attacher  aux  caracteres  negatifs  , qu’un  seul  fait  bien  avere  suffit  pour  les  detruire. 
Ainsi,  la  decouverle  que  nous  avons  faite  de  f 0.  mater cula,  fait  reinonter  au  dernier  des  sys- 


(1)  Voir  notre  premier  volume,  p.  225. 
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temes  paleozo'iques  1’apparition  de  cette  famille,  et  s’il  faut  en  croire  une  communication  de 
notre  savant  ami  M.  de  Koninck,  dont  I’opinion  est  une  autorite,  il  faudrait  encore  la  faire 
remonter  plus  haul ; car  dans  le  moment  meme  ou  nous  ecrivons,  il  vient  de  decouvrir  une 
veritable  Ostrea  dans  le  calcaire  carbonifere  de  Vise.  Quelle  que  soil,  l’importance  de  ces 
deeouvertes,  il  n’en  est  pas  moins  interessant  de  voir  combien,  a son  origine,  est  pauvre  en 
especes  une  famille  qui  devait  un  jour  se  produire  avec  une  si  etonnante  prolusion  dans 
toutes  les  mers  et  sous  tanl  de  formes  di verses. 

Observation.  Nous  avons  encore  vu  dans  les  calcaires  d’ltschalki  de  nombreux  fragments 
d’une  Ostrea  plus  grande,  plus  allongee,  et  sur  laquelle  on  distingue  quelques  cotes  longitu- 
dinales  peu  prononcees.  Elle  acquiert  plus  de  50  millimetres  de  longueur,  et  pourrait  peut- 
etre  constituer  une  seconde  espece. 

Explication  dcs  figures.  Pl.  XXI,  fig.  1 3,  a.  Valve  inferieure  de  taille  moyenne,  vue  en  dehors. 

Fig.  13,  b.  La  meme  vue  en  dedans. 

Fig.  13,  c.  Valve  d’un  individu  plus  jeupe. 


C.  MOLLUSQUES  GASTEROPODES. 

CAPULUS  ERMANI. 

PL.  XXIII,  FIG.  10,  a,  b. 

Goquille  spirale , oblique,  fisse,  legerement  aplatie  sur  les  cotes,  a ouverture  ovale- 
transverse,  a dos  etroit  et  a sommet  lateral ; ce  dernier  est  pointu  et  fortement  enroule.  La 
spire  ne  se  detache  quit  un  age  assez  avance  et  lorsqu’elle  a deja  forme  pres  d’un  tour  et  demi. 

Rapports  et  differences.  Le  genre  Capulus,  auquel  nous  rapportons  cette  coquille,  est  du  petit 
nombre  de  ceux  que  Monfort  a fondes  sur  de  bons  caracteres ; aussi  son  nom,  auquel  Lamarck 
a substitiie  sans  motif  celni  de  Pileopsis,  a-t-il  ete  repris  recemment  par  les  auteurs.  Peut-etre 
les  fossiles  paleozo'iques  que  l’on  y range  pourraient-ils,  comine  le  pense  M.  Phillips,  constituer 
un  genre  nouveau ; cependant  nous  ne  voyons  pas,  quant  a present,  de  raisons  suffisantes  pour 
les  en  separeret  pour  adopter  le  uom  d’ A croc  alia  propose  par  cet  auteur.  L’espece  que  nous 
venous  de  decrirc  ressemble  beaucoup  a la  plus  petite  des  deux  varietes  figurees  par  Sowerbv 
sous  le  nom  de  Pileopsis  vetusta,  pl.  607,  lig.  2 et  3;  il  y a toutefois  cette  difference,  que 
celle-ci  parail  avoir  l’ouverture  plus  arrondie  et  les  cotes  moins  comprimes.  Il  nous  semble 
aussi  tjue  sa  spire  se  detache  du  sommet  des  le  jeune  age,  et  en  ellet  M.  Phillips,  dans  ses 
Palaozoic  fossils,  donne  pour  caractere  a YAcroculia  vetusta,  d’avoir  le  sommet  libre.  Elle 
est  peut-etre  plus  voisine  du  Pileopsis  neritoides  Pliill. 

Gis.  et  toe.  Cette  espece,  qui  appartient  en  Russie  au  systeme  carbonifere,  comme  le 
Capulus  vetustus  en  Angleterre,  n’a  ete  trouvee  jusqu’a  present  qu’a  Cosatchi-Datchi , sur 
le  revers  oriental  de  1’Oural. 
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Explication  des  figures.  Pl.  XXIII,  fig.  10,  a.  Ecliantillon  de  grandeur  naturelle  vu  en 
dessus. 

Fig.  10,  b.  Le  meme  vu  du  cote  de  l’ouverture. 

1 . NAT1CA  OMALIANA. 
pl.  xxiii,  fig.  9,  a,  b,  c. 

ISatica  Omaliana,  de  Kon.,  1842-1844,  Descr.  des  foss.  deBelg.,  p.  479,  pl.  42,  fig.  1. 

Cette  coquille,  de  taille  moyenne,  globuleuse,  plus  large  que  haute,  est  composee  de  trois 
ou  ijuatre  tours  convexes,  entierement  lisses  et  separes  par  une  suture  lineaire,  presque  sans 
profondeur  sensible.  La  spire  est  courte,  tres  aplatie ; tantot  son  sommet  est  visible  en  regar- 
dant la  coquille  de  profit,  et  tantot  il  est  entierement  cache.  Le  dernier  tour,  tres  developpe, 
recouvre  en  grande  partie  les  tours  precedents,  et  occupe  presque  toute  la  longueur  de  la 
coquille;  son  ombilic  est  petit  et,  suivant  M.  de  Koninck,  il  est  ferme  par  une  callosite  plaeee 
sur  le  bord  columellaire. 

Dimensions.  Longueur,  12  millimetres;  largeur,  16. 

Rapports  et  differences.  Les  echantillons  que  nous  avons  de  Russie,  n’ont  pas  le  bord  colu- 
mellaire assez  bien  conserve  pour  montrer  la  callosite  ombilicale  qui  caracterise  le  genre 
Natice,  et  si  M.  de  Koninck,  en  examinant  notre  collection  de  Russie,  ne  les  avait  identifies 
lui-meme  avec  sa  N.  Omaliana,  nous  les  aurions  compares  au  Pleurotomaria  glabrata  Pbill. , 
espece  qu’il  faut  reunir  aux  Evomphales.  L’un  de  ces  echantillons  presente  sur  la  partie 
convexedu  dernier  tour  une  bande  coloree,  coinmecelle  de  certains  11  clix,  qui  rappel  I e assez 
bien  le  Pleurotomaria  Icevis  M‘Coy. 

Gis.  et  loc.  Cette  espccc  se  trouve  en  Russie  comme  en  Relgique,  dans  les  calcaires  de  l’epo- 
que  carbonifere.  Les  individus  que  nous  avons  figures  proviennent  de  Cosatchi-Dalchi  (Oural). 

Explication  des  figures.  Pl.  XXIII,  fig.  9,  a.  Individu  a spire  plate. 

Fig.  9,  b.  Le  meme  vu  du  cote  de  la  spire.  . 

Fig.  9,  c.  Individu  a spire  un  peu  plus  elevee. 

2.  NATICA  MARIiE. 

PL.  XXVII,  FIG.  12. 

Coquille  petite  et  composee  de  trois  ou  quatre  tours  convexes,  dont  le  dernier  est  tres  de- 
veloppe et  forme  a lui  seul  les  deux  tiers  de  la  hauteur  totale.  Spire  saillante.  Surface  ornee, 
dans  le  sens  de  l’enrouleinent,  de  douze  a quinze  rangees  de  petits  tubercules  qui  en  travers 
sont  disposes  suivant  des  lignes  sinueuses  et  paralleles  a l’ouverture. 

Dimensions.  Longueur,  8 millimetres;  largeur,  id. 

Gis.  et  loc.  Cette  petite  Natice,  que  nous  ne  connaissons  qu’a  l’etat  de  inoule  ou  d’em- 
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preinte,  est  assez  abondante  dans  les  environs  de  Vitegra,  et  nous  parait  etre  nouvelle. 
Nous  l’avons  trouvec  a Dvitenskaya,  pres  des  bordsdu  canal  de  Marie;  a Arcbangelskoi,  deux 
stations  au  nord  de  Kargopol,  et  enfin  dans  les  carricresde  Miatcbkova,  au  sud  de  Moscou. 
Dans  ces  diverses  localites,  cette  coquille  est  accompagnee  du  Spirifer  Mosquensis,  et  carac- 
terise  comuie  lui  l’etage  moyen  du  sysleme  carbonifere. 

Explication  de  la  figure.  Pl.  XXVII,  fig.  12.  Empreinte  exterieure  (de  Miatchkova). 

1.  EVOMPHALUS  QUALTERIATUS. 
pl.  xxiii,  fig.  1,  a,  b.'—Y ar.  A,  fig.  2,  a,  b. 

Helicites  qualteriatus,  Sclilot. , 1820,  Petref.,  p.  103;  id.,  Nachtr.,  pl.  11,  fig.  3. 

— obvallatus,  Wahl.,  1821,  Act.  Soc.  sc.  lips.,  vol.  vm,  p.  73,  pl.  h,  fig.  1 et  2. 

Solarium  Petropolitanum,  Pander,  1830,  Beitr.  zur  geogn.  Russl.,  p.  150,  pl.  1,  fig.  3. 

Evomphalus  pseudo-quaUeriatus,  von  Buch,  1830,  Karst.  Arch.,  p.  156-158. 

De/phinula  obvallala,  Hising.,  1831,  Piilrif.  de  la  Subde,  p.  8. 

Evomphalus  qualteriatus,  Goldf.,  1834,  in  Kloden,  Verst.  Brandenb.,  p.  155. 

— — Bronn,  1835,  Lelh.  geognost.,  p.  94,  pl.  2,  fig.  1. 

— pseudo-quallcriatus,  Hising.,  1837,  Leth.  Suec.,  p.  36,  pl.  11,  fig.  5. 

— qualteriatus,  Eicliw.,  1840,  Sil.syst.  in  Esthl.,  p.  115. 

Pleurolomaria  lenlicularis,  Emmons,  1842,  Geol.  ofNew-York,  part,  ii,  p.  393,  fig.  2 et  3. 

Evomphalus  qualteriatus,  Goldf.,  1844,  Petref.  Germ.,  vol.  hi  , p.  81,  pl.  189,  fig.  3. 

Coquille  assez  grande,  lisse  ou  couverte  de  quelques  stries  obsoletes  et  presque  sans  relief 
sensible.  Spire  tres  deprimee,  composee  dequatre  tours  plats  ducote  du  soinmet,  fortement  an- 
guleux  a leur  bord  exterieur  et  arrondis  en  dessous.  Suture  lineaire  et  sans  profondeur.  Bouche 
sub-quadrangulaire ; ombilic  large,  arrondi,  limite  par  un  angle  obtus  etdoraine  par  le  der- 
nier tour  de  spire  qui  prend  en  hauteur,  a partir  de  la  carene,  un  accroissement  tres  rapide. 
Dimensions.  Longueur,  20  mill. ; largeur,  50 ; ombilic,  1 7 ; ouverture  de  Tangle  spiral,  1 50°. 
Rapports  et  differences.  Cette  espece  est  reinarquable  en  ce  que  ses  tours  de  spire  s’unis- 
sent  si  etroitement,  que  depuis  le  soinmet  jusqu’a  la  base,  ils  ne  forment  qu’un  seul  plan 
incline;  c’est  settlement  lorsque  la  coquille  a perdu  son  test,  que  Ton  y remarque  des 
gradins  a la  jonction  des  tours.  L’angle  aigu  du  bord  exterieur  forme  aussi  un  de  ses  ca- 
racteres  distinctifs.  Le  Pleurotomaria  lenticularis  nous  semble  reunir  ces  deux  caracteres, 
et  nous  avons  ete  d’autant  plus  disposes  a Tidentifier  avec  YE.  qualteriatus  que  nous 
avons  vu  cette  derniere  espece  dans  des  collections  rapportees  du  continent  americain  par 
le  capitaine  Bayfield. 

Gis.  et  loc.  L’E.  qualteriatus  parait  etre  caracteristique  de  1’etage  inferieur  du  svsteme  silu- 
rien;  il  a ete  trouve  a Pulkovaet  a Pavlosk,  aux  environs  de  Saint-Petersbourg;  a Reval,  a Kusal 
a Baltischport  et  dans  Tile  d’Odinsholm.  Il  se  rencontre;  selon  M.  Hisinger,  a Sandby,  dans 
Tile  d’OEland;  a Sjurberg  et  a Digerberg,  en  Dalecarlie,  et  selon  M.  Kloden,  dans  les  cailloux 
roules  des  plaines  de  la  Prusse.  Nous  en  avons  vu  des  echantillons  rapportes  par  le  capitaine 
Bayfield,  de  Port-Norman,  a la  pointe  septentrionale  de  Terre-Neuve,  ou  cette  espece  est  associee 
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a d’autres  fossiles  de  l’etage  inferieur  du  systeme  silurien.  Enfin,  le  Pleurotomaria  lenticularis, 
que  nous  reunissons  ici,  se  trouve  dans  le  comte  de  Jefferson,  au  milieu  de  couches  qui  con- 
tiennent  des  Trinucleus. 

Var.  A,  pi.  XXIII,  fig.  2.  — Cette  variete,  legerement  concave  en  dessus,  est  earacterisee 
principaleinent  par  1’enfoncement  de  sa  spire;  mais  la  variability  de  ce  caractere  dans 
plusieurs  Evomphales,  et  particulierement  dans  YE.  penlangulatus,  nous  a engages  a ne 
pas  le  prendre  pour  base  de  distinctions  specifiques.  Tous  les  autres  caracteres  de  cette 
variete  sont  exactement  les  memes  que  ceux  de  YE.  qualteriatus ; seulement,  la  bouche  a une 
torme  un  peu  differente  qui  lui  est  donnee  par  la  forme  concave  du  dernier  tour  de  spire. 
Cette  variete  a beaucoup  d’analogie  avec  YE.  trigonalis,  et  a meme  ete  consideree  comme 
pouvant  lui  etre  reunie  [Trans,  geol.,  2°  ser.  vol.  vi,  p.  364);  mais  cette  opinion  n’avait  ete 
etablie  que  sur  la  comparaison  des  moules  interieurs  de  YE.  trigonalis.  M.  Goldfuss  a reconnu 
depuis,  dans  cette  derniere  espece,  des  traces  de  stries  legeres,  paralleles  a 1’enroulement, 
qui  la  distinguent  entierement  de  la  coquille  qui  nous  occupe. 

Gis.  et  loc.  Calcaires  siluriens  inferieurs  des  environs  de  Saint-Petersbourg.  On  trouve  dans 
les  calcaires  noirs  de  Laadegade  Oen,  en  Norvege,  une  espece  a spire  enfoncee  qu’on  ne  peul 
guere  distinguer  de  cette  variete. 

Explication  des  figures.  Pl.  XXIII,  fig.  1,  a.  Individu  provenant  de  Reval. 

Fig.  I,  b.  Le  meme  vu  de  profil. 

Fig.  2,  a.  Var.  A,  a spire  enfoncee  (de  Saint-Petersbourg). 

Fig.  2,  b.  La  meme  vue  de  profil. 


2.  EVOMPHALUS  VORONEJENSIS. 

PL.  xxiii,  fig.  3,  a , b. 

Coquille  legerement  convexe  et  cono'ide  en  dessus,  deprimee  en  dessous,  composee  de  trois 
tours  de  spire  dont  le  dernier  ne  prend  pas  en  hauteur  cet  accroissement  rapide  qui  caracte- 
rise  l’espece  precedente.  Cette  difference  inllue  sur  la  forme  de  l’ouverture  qui,  a l’inverse 
de  1 E.  qualteriatus , est  ici  plus  large  que  haute.  Les  tours  sont  divises  par  une  carene  qui 
occupe  leur  bord  exterieur,  et  a partir  de  laquelle  leur  par  tie  inferieure  se,  rapproche  vers 
l ombilic ; ils  sont  separes  par  une  suture  qui  est  d’autant  plus  profonde  sur  notre  ecbantillon, 
que  ce  nest  quun  moule  interieur.  Ombilic  large  et  infundibuliforme.  Surface  exterieure 
inconnue. 

D intensions.  Longueur , 1 1 mill. ; largeur,  28 ; ombilic,  1 0 ; ouverture  de  Tangle  spiral,  135°. 

Rapports  et  differences.  En  comparant  cette  espece  a YE.  rotula  Goldf.  des  couches  devo- 
niennes  de  1 Eifel,  on  reconnait  qu’elle  en  differe  par  le  peu  de  hauteur  de  son  dernier  tour 
de  spire.  Elle  n’est  pas  sans  analogic  avec  les  Pleurotomaria  lenticula  et  helicinoides  (M‘Coy, 
Fossils  of  Ireland,  pl.  7,  fig.  5 et  6),  mais  ces  coquilles  ont  Tombilic  beaucoup  plus  petit. 

Gis.  et  loc.  VE.  V oronejensis,  ainsi  que  l indique  son  nom,  provient  des  couches  devoniennes 
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des  environs  de  Yoroneje.  On  trouve  a Kircholm,  sur  la  Diina,  en  Livonie,  des  coqnilles  qu’il 
faut  probablement  y rapporter. 

Explication  des  figures.  Pe.  XXIII,  fig.  3,  a.  Individu  de  Voroneje  vu  en  dessus. 

Fig.  3,  b.  Le  meme  vu  de  profit. 

3.  EVOMPHALUS  7EQUAI.IS. 

PL.  XXIII,  FIG.  4,  a,  b. 

Planorbis  cequalis,  Sow.,  1816,  Min.  conch.,  vol.  n,  p.  89,  pi.  140,  fig.  1. 

Skenea  — Fleming,  1828,  British  anim.,  p.  314. 

Evomphalus  — J.  Sow.,  1834,  Index  to  the  Min.  conch.,  p.  246. 

Porcellia  laevigata,  LSveilld,  1835,  Mini,  de  la  Soc.  giol.  de  France,  vol.  n , p.  39,  pi.  2,  fig.  12  el  13. 
Bellerophon  — d’Orb.,  1840,  Monog.,  des  Ceplial. , pi.  6,  fig.  24  ct  25. 

Evomphalus  Omatianus.  de  Kon.,  op.  d’Omal.  d’llalloy,  1843,  Precis  Him.  de  giol.,  p.  517. 

— cequalis,  id.,  1843,  Descr.  desfoss.de Belg.,  p.  424,  pi.  25,  fig.  2;  pi.  28,  fig.  3. 

— cequalis?  M‘Coy,  1844,  Synops.  of  carbon,  lim.  foss.  oflrel.,  p.  34. 

Coquille  sub-disco'ide,  plane  ou  concave  en  dessus,  largement  ombiliquee  en  dessous,  et 
eomposee  de  quatre  tours  contigus  non  embrassants.  Spire  presque  plane,  enfoncee  ou  at- 
teignant  a peine  le  niveau  du  dernier  tour.  Tours  de  spire  arrondis  et  lisses;  bouche  presque 
entiere,  ovale  et  oblique. 

Dimensions.  Diametre,  32  millimetres;  hauteur  du  dernier  tour,  11. 

Rapports  et  differences.  Dans  les  varietes  de  cette  coquille,  ou  la  spire  est  tres  basse,  sa 
forme,  evasee  des  deux  coles,  a pu  la  faire  confondre  avec  le  genre  Porcellia  dont  les 
coquilles  sont  bi-concaves,  mais  se  distinguent  au  premier  coup  d’oeil  comme  les  Bellerophes 
par  leur  sillon  dorsal  et  la  fente  de  leur  ouverture. 

Gis.etloc.  Calcaire  carbonifere  de  Cosatchi-Datchi  (Oural).  En  Belgique  et  en  Angleterre, 
cette  espece  appartient  egalement  au  systeme  carbonifere. 

Explication  des  figures.  Pl.  XXIII,  fig.  4,  a.  Individu  adulte  ayant  conserve  son  test . 

Fig.  4,  b.  Le  meme  vu  de  profil. 

4.  EVOMPHALUS  DIONYSII. 

PL.  XXIII,  FIG.  8. 

Straparolus  Dionysii,  Monlf. , 1808,  Conch,  syst.,  vol.  u,p.  174. 

Helicites  — Schlot.,  1813,  Min.  Taschenb.,  vol.  vn,  p.  35. 

— priscus,  trochilinus  et  ellipticus,  id.,  1822,  Nachtr.,  p.  60,  pl.  10,  fig.  1-3. 

Cirrus  rolundatus,  Sow.,  1825,  Min.  conch.,  vol.  v,  p.  36,  pl.  429,  fig.  1 et2. 

Evomphalus  Dionysii,  Broun,  1835,  Lelh.  geogn.,  vol.  i,  p.  93,  pl.  2,  fig.  3. 

Cirrus  rolundatus,  Phffl.,  1836,  Geol.  Yorks.,  vol.  II,  p.  226,  pl.  13,  fig.  15,  et  pl.  15,  fig.  32. 
Pleurotomarium  helicoides,  Fisch.,  1837,  Oryct.  du  gouv.  deMoscou,  p.  127,  pl.  17, fig.  7 (non  Phill.). 
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Evomphalus  Dionysii,  Porllock,  1843,  Report  on  Londond.,  p.  417. 

— — De  Kon.,  1843,  Desc.  desfoss.  de  Belg.,  p.  438,  pi.  24,  fig.  1-5  et8. 

— — Goldf.,  1844,  Petref.  Germ.,  vol.  hi,  p.  88,  pi.  191,  fig.7. 

— rolundatus,  M‘Coy,  1844,  Sinops.  carbon,  lim.foss.  of  Irel.,  p.  37. 

L’echantillon  que  nous  avons  figure  n’est  que  le  moule  interieur  d’une  coquille  composee 
de  trois  tours  formant  une  spire  elevee,  comme  dans  [’Evomphalus  acutus  et  comme  dans 
quelques  varietes  de  YE.  Dionysii.  Nous  le  rapportons  a ce  dernier  plutot  qu’au  premier, 
parce  que  les  tours  sont  uniformement  convexes  et  n’offrent  pas  cette  carene  et  cette  espace 
aplati  que  l’on  remarque  a la  partie  superieure  des  tours  dans  \'E.  acutus. 

Gis.  et  loc.  Assises  magnesiennes  du  calcaire  carbonifere  inferieur  de  Peredki  (Valdai). 

1.  PLEUROTOMARIA  PENEA.  — {Nov.  sp.) 

PI.,  xxn,  fig.  5,  a , b. 

Cette  coquille,  Ires  deprimee,  discoide,  et  plus  large  que  haute,  est  cOmposee  de  trois  tours 
de  spire  etroits,  careues  eu  dehors  et  stries  dans  le  sens  de  I’enroulement.  Le  dessous  du 
dernier  tour  est  legerement  convexe,  le  dessus  est  presque  plane  jusqu’a  la  suture  peu  pro- 
fonde  qui  le  separe  des  tours  precedents.  La  bouche  est  deprimee  et  sub-rhomboldale.  L'om- 
bilic  est  egal  a peu  pres  au  quart  du  diametre  du  dernier  tour.  Nous  avons  cru  apercevoir  sur 
des  empreintes  observees  dans  les  carrieres  des  bords  du  Volga,  des  traces  de  la  bande  des 
Pleurotomaria. 

Dimensions.  Longueur,  7 millimetres;  diametre  du  dernier  tour,  15  millimetres;  ouverture 
de  Tangle  spiral,  112°. 

Rapports  et  difjerences.  Pour  la  forme  generale,  cette  coquille  a beaucoup  d’analogie  avec 
le  P.  gemmulifera  des  couches  carboniferes  d’Angleterre  et  de  Belgique,  qui  cependant  s’en 
distingue  par  ses  stries  granulees. 

Gis.  et  loc.  Le  P.  penea  appartient  au  systeme  permien,  ou,  comme  nous  Tavons  deja  dit,  les 
GastiSropodes  sont  peu  abondants.  Nous  Tavons  trouve  dans  les  gres  calcariferes  de  Metefta- 
mak,  district  de  Bielebei ; dans  les  calcaires  de  Cliutziski,  sur  le  Volga,  25  verstes  au  dessous 
de  Kazan,  et  dans  ceux  des  environs  d’ Arzamas ; mais  les  individus  en  etaient  toujours  fort 
xnal  conserves. 

Explication  des  figures.  Pl.  XXII,  fig.  5,  a.  Individu  provenant  de  Meteftamak. 

Fig.  5,  b.  Le  meme  vu  du  cote  de  Tombilic. 

2.  PLEUROTOMARIA  OURALICA. 
pl.  xxiii,  fig.  12,  a,  b. 

Coquille  petite,  conoide,  a peu  pres  aussi  large  que  longue,  composee  de  quatre  tours  de 
spires  convexes,  separes  par  une  suture  assez  profonde  et  disposes  en  gradins  les  uns  au  dessus 


MOLLUSQUES. 


337 

des  autres.  Le  dernier,  tres  developpe,  a en  hauteur  presque  le  double  de  tous  les  autres 
ensemble.  L’ombilic  est  petit  et  arrondi.  Toute  la  surface  de  la  coquille  est  ornee  de 
stries  transverses,  fines  et  elegantes.  La  bande  du  sinus  forme  une  legere  saillie;  elle  est 
placee  a peu  pres  vers  le  tiers  superieur  du  dernier  tour;  mais  sur  les  tours  precedents, 
qui  sont  plus  d’a  moitie  caches  par  l’enroulement,  elle  se  trouve  vers  le  tiers  inferieur  • 
dans  1’etat  de  conservation  de  nos  echantillous,  cette  bande  parait  lisse. 

Dimensions.  Longueur,  1 2 millimetres ; largeur,  12  1/2;  ouverture  de  l’angle  spiral,  92°. 

Rapports  et  differences.  Si  nous  n’avions  consulte  que  la  figure  donnee  par  M.  de  Koninck  du 
P.  dives,  nous  aurions  ete  portes  a y reunir  cette  espeee;  mais  il  parait  qu’a  l’age  adulte  le 
P.  dives  a les  deux  deruiers  tours  fortement  carenes,  ce  qui  n’a  pas  lieu  iei.  Nous  possedons 
sept  echantillons  du  P.  Ouralica,  et  tous  ont  les  derniers  lours  arrondis  comme  les  premiers ; 
ils  n’ont  guere,  d’ailleurs,  que  le  tiers  de  la  longueur  que  M.  de  Koninck  assigne  au  P.  dives 
quand  il  atteinttout  son  developpement;  ils  out  aussi  la  bande  du  sinus  a peu  pres  lisse  et  ne 
montrent  pas,  sur  cette  parlie,  ces  stries  semi-lunaires  prononcees  que  deceit  M.  de  Koninck. 

Gis.  et  loc.  Ce  Pleurotomaria  provient  du  caleaire  carbonifere  de  Cosatchi-Datchi  (Ouralj. 

Explication  des  flames.  Pl.  XX.III,  fig.  12,  a.  Individu  adulte  vu  du  cote  de  la  spire. 

Fig.  12,  b.  Le  meme  vu  en  dessus. 

3.  PLEUROTOMARIA  ALTAICA.  — (Nov.  sp.) 
pl.  xxm,  fig.  6,  a,  b. 

Coquille  globuleuse,  moms  haute  que  large,  a spire  courte,  composee  de  trois  ou  quatre 
tours  regulierement  convexes  et  separes  par  une  suture  peu  profonde.  Bouche  sinueuse, 
legerement  stride  au  bord  droit  qui  oflre,  vers  les  deux  tiers  de  sa  hauteur,  une  echan- 
erure  ou  sinus  correspondant  a la  bande  exterieure.  Surface  couverte  de  stries  pro- 
noncees et  transverses.  Sur  le  dernier  tour,  on  en  compte  environ  six  ou  sept  enlre  la 
suture  et  la  bande  du  sinus;  au-dessus,  elles  sont  plus  nombreuses  et  inegales,  les  lines  etant 
un  peu  plus  epaisses  que  les  autres.  La  bande  du  sinus  est  situee  vers  le  tiers  superieur  du 
dernier  tour  de  spire ; elle  est  tres  aplatie,  et  on  ne  la  distingue  du  reste  de  la  surface  que 
par  un  leger  renflement ; elle  est  devisee  par  deux  ou  trois  cotes  larges,  plates  el  traversees, 
ainsi  que  le  reste  de  la  coquille,  par  des  stries  d’accroissement  legeres  qui  y subissent  une 
inflexion  en  arriere  tres  marquee.  Ombilic  tres  etroit. 

Dimensions.  Longueur,  15  millimetres;  largeur,  20;  ouverture  de  Tangle  spiral,  100°. 

Rapports  et  differences.  Voisine  par  sa  forme  generate  du  P.  Portlockiana  de  Koninck,  cette 
espeee  s’en  distingue  par  ses  stries  plus  prononcees  et  moins  nombreuses.  Elle  se  rapproche 
davantage  du  P.  Ouralica,  mais  elle  a les  tours  separes  par  une  suture  moins  profonde, 
la  spire  plus  courte  et  les  stries  plus  saillantes.  La  bande  du  sinus  offre  aussi  une  diffe- 
rence facile  a saisir. 

Gis.  el  loc.  Cette  espeee  nous  a ete  donnee  comme  provenant  de  1’ Altai',  mais  sans  designation 
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de  localite.  Nous  sommes  portes  a croire  qu’elle  provient  des  calcaires  de  Gerichof  d’ou 
nous  connaissons  une  ou  deux  especes  qui  paraissent  etre  carboniferes. 

Explication  des  figures.  Pl.  XXIII,  FIG.  6,  a.  Individu  grossi. 

Fig.  6,  b.  Le  meme  de  grandeur  naturelle. 


4.  PLEUROTOMARIA  BALTICA.  — (Nov.  sp.) 

PL.  xxiii,  fig.  7,  a,  b. 

Cette  coquille,  de  taille  moyenne,  est  composee  de  trois  ou  quatre  tours  de  spire  dont  le 
dernier  est  tres  developpe.  La  bouche  est  oblongue,  et  le  bord  gauche  ou  columellaire  est 
epaissi  et  prolonge.  Toute  la  surface  est  couverte  de  stries  longitudinales,  peu  sinueuses, 
etroites,  mais  tres  prononcees  et  souvent  bifurquees.  Les  tours  de  spire  sont  divises  par  une 
bande  elevee,  assez  large,  sur  laquelle  les  stries  se  recourbent  en  arriere  et  forment  une 
serie  de  petites  ecailles  semi-lunaires.  Cette  bande  est  placee  vers  le  quart  superieur  du 
dernier  tour  et  vers  la  moitie  des  autres,  dont  une  partie  est  recouverte  par  l’enroulement. 

Dimensions.  Longueur,  26  millimetres;  largeur,  20;  ouverture  del’angle  spiral,  90°. 

Rapports  et  differences.  Cette  espece  est  remarquable  par  la  hauteur  du  dernier  tour  de 
spire,  par  la  forme  peu  sinueuse  de  ses  stries,  et  surtout  par  la  place  qu’occupe  la  bande  du 
sinus  qui,  dans  beaucoup  de.  Pleurotomaires  des  depots  anciens,  est  tres  voisine  de  la  suture 
et  se  confond  quelquefois  meme  avec  elle.  Ces  caracteres  suffisent  pour  distinguer  notre 
espece  du  P.  conica  Phill.,  propre  au  systeme  carbonifere. 

Gis.  et  loc.  Le  P.  Baltica  provient  des  couches  siluriennes  inferieures  de  Reval,  et  nous  a 
ete  envoy e par  le  professeur  Asmus. 

Explication  des  figures.  Pl.  XXIII,  fig.  7,  a.  Individu  vu  du  cote  du  dos. 

Fig.  7,  b.  Le  meme  vu  du  cole  de  la  bouche. 


5.  PLEUROTOMARIA  K ARPI N SKI  AN  A . 
pl.  xxiii,  fig.  11,  a,'b. 

Coquille  petite,  cono'ide  et  a peu  pres  aussi  longue  que  large;  spire  courte,  composee  de 
quatre  ou  cinq  tours,  plats  en  dessus,  arrondis  en  dessous  et  divises  par  deux  petites  carenes 
ires  rapprochees  et  presque  reunies.  Suture  peu  profonde,  situce  immediatemeiit  au  dessous 
de  la  carene ; ouverture  large  et  sub-arrondie ; ombilic  petit ; surface  lisse. 

Dimensions.  Longueur,  10  millimetres;  largeur,  10. 

Rapports  et  differences.  Cette  espece,  beaucoup  plus  petite  que  le  P.  carinata  Sow.,  lui  res. 
semble  dans  sa  forme  generale,  mais  s’en  distingue  tres  facilement  par  sa  surface  entieremenl 
lisse.  Bien  qu’on  connaisse  aujourd’hui  plus  de  soixante  Pleurotomaires  dans  le  terrain 
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paleozoi'que  seulement,  nous  n’avons  vu  celui-ci  decrit  ni  figure  nulle  part,  et  nous  nous  fai- 
sons  un  plaisir  de  lui  donner  le  nom  d’un  des  meilleurs  geologues  de  l’Oural. 

Gis. et  loc.  Cette  coquille provient  du  calcaire  carbonifere  de  Cosatchi-Datchi,  a Test  de Miask. 

Explication  des  figures.  Pl.  XXIII,  fig.  11,  a.  Individu  vu  du  cote  de  la  bouche. 

Fig.  11,  b.  Le  meme  vu  du  cote  de  la  spire. 

1.  MURCHISONIA  CINGULATA. 

PL.  XXII,  fig.  7,  a,  b. 

Turritella  cingulata,  Rising.,  1837,  Leth.  Suecica,  p.  39,  pl.  12,  fig.  6. 

Pleurolomaria  — von  Bach,  1840,  Beitr.  zur  geb.  Russl.,  p.  116. 

Murchisonia  — d’Arch.  et  de  Vern.,  1841,  Hull,  dela  Soc.  glol.  de  France,  vol.  xii,  p.  159. 

Grande  et  belle  coquille,  de  forme  allongee,  composee  d’au  moins  neuf  a dix  tours  de 
spire.  Ceux-ci  sont  regulierement  con  vexes  et  divises  en  deux  parties  peu  inegales,  par  une 
carene  sur  laquelle  les  slries  se  replient  en  arriere  et  forment  un  sinus  tres  prononce.  Le 
reste  de  la  coquille  est  orne  de  stries  d’accroissement  legeres,  qui,  a partir  de  la  suture,  sc 
dirigent  en  arriere  jusqu’ a la  bande  carenale.  La  suture  est  profonde  et  simple.  La  forme  de 
i’ouverture,  telle  qu’on  peut  la  deduire  de  celle  des  stries  d’accroissement,  est  profondemeni 
sinueuse  et  echancree  dans  sa  partie  moyenne. 

Dimensions.  A en  juger  par  le  fragment  que  nous  avous  represente  fig.  7,  a,  cette  coquille 
devait  atteindre  une  longueur  de  1 5 centimetres.  Son  angle  spiral  est  de  22  a 25°. 

Rapports  et  differences.  M.  de  Buch  en  reunissant  cette  espece  a la  Turritella  cingulata  de 
M.  Hisinger,  avait  sans  doule  pu  la  comparer,  dans  le  riche  musee  de  Berlin,  a des  individus 
de  cette  derniere.C’est  cette  consideration,  aussi  bieu  que  le  mauvais  etat  de  nos  echantillons, 
qui  nous  empeche  d’en  faire  une  espece  nouvelle;  car  si  nous  avions  une  entiere  coufiance 
dans  l’exactitude  de  la  figure  donnee  par  M.  Hisinger,  nous  dirions  que  1’ espece  de  Russie  se 
distingue  de  celle  de  Suede  par  sa  taille,  et  surtout  par  la  place  qu’occupe  la  bande  carenale, 
qui  est  sur  le  milieu  des  tours  de  spire  au  lieu  d’etre  vers  leur  base.  Si  cette  difference  etait 
reelle,  nous  proposerions  d’appeler  cette  espece  Murchisonia  Demidofi,  en  souvenir  de  l’accueil 
bienveillant  que  nous  avons  recu  chez  le  proprietaire  de  la  contree  ou  elle  se  trouve. 

Gis.  etloc.  Cette  coquille  est.  une  des  plus  abondantes  dans  les  environs  de  Nijni-Tagilsk  et 
particulierement  dans  un  calcaire  gris-clair,  situe  a deuxou  trois  verstes  au  sud  de  cette  ville 
Ce  calcaire  fait  partie  de  la  grande  bande  qui  s’etend  de  Laia  vers  Istotchinsk,  au  sud  de  Nijni- 
Tagilsk,  et  eontient  un  assez  grand  nombre  de  fossiles  tres  difficiles  a extraire  en  bon  etat. 
M.  Leplay  en  a rapporte  cette  annee  une  assez  riche  collection,  dans  laquelle  on  remarque 
peu  de  Brachiopodes,  point  de  Trilobites,  mais  un  assez  grand  nombre  de  Gasteropodes,  des 
Bellerophes  et  des  Orthoceratites.  La  presence  du  Pentamerus  V ogulicus  nous  engage  a consi- 
derer  ces  calcaires  comme  appartenant  a la  partie  superieure  du  systeme  silurien.  M.  de  Buch 
dit  avoir  recu  la  T.  cingulata  de  Petropavlosk,  au  nord  de  Bogoslofsk. 

Explication  des  figures.  Pl.  XXII,  fig.  7,  a.  Fragment  d’un  jeune  individu. 

Fig.  7,  b.  Fragment  d’une  variete  plus  grande  et  plus  rentlee. 
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2.  MURCHISONIA  SUBANGULATA.  — (Nob.  sp.) 

PL.  XXII,  FIG.  6. 

Coquille  turriculee,  pointue  au  sommet,  composee  de  sept  ou  huit  tours  de  spire  convexes 
et  separes  par  une  suture  profonde.  Chacun  d’eux  est  divise  en  deux  parties  legeremenl 
inegales,  par  une  petite  bandelette,  elevee  en  forme  de  carene;  la  partie  la  plus  large  est  celle 
qui  se  trouve  du  cote  de  l’ouverture;  la  surface  parait  etre  lisse  autanl  qu’on  peut  en  juger 
sur  nos  echantillons,  qui  ne  sont  quo  des  empreintes  ou  des  moules. 

Dimensions.  Longueur,  15  ou  18  millimetres;  largeur  du  dernier  tour,  7 a 8;  ouverture 
de  l’angle  spiral,  22  a 24°. 

Rapports  et  differences.  Dans  notre  tableau  des  fossiles  du  systeme  permien,  nous  avons 
designe  cette  coquille  sous  le  nom  de  M . subangulata  a cause  de  sa  ressemblance  avec  la 
M.  angulata,  var.  A,  d’Arch.  et  de  Vern.  Depuis,  M.  de  Koninck  ayant  cru  devoir  ranger 
parmi  les  Murchisonia  le  fragment  figure  par  M.  Phillips  sous  le  nom  de  Rostellaria  angulata, 
a change  le  nom  de  notre  M.  angulata  en  celui  de  M.  V erneuiliana.  La  var.  A,  ou  les  deux 
carenes  se  reunissent  en  une  seule  bandelette,  ne  differe  de  l’espece  que  nous  venons  de  decrire 
qu’en  ce  que  cette  bandelette  occupe  exactement  le  milieu  des  tours  de  spire.  Dans  la 
M.  bilineata  Goldf.,  elle  est  au  coutraire  plus  rapprochee  de  la  base,  et  la  partie  la  plus  large 
des  tours  de  spire  est  du  cote  du  sommet;  c’csl  l’inverse  de  ce  qui  a lieu  ici. 

Nous  sommes  tres  disposes  a croire  que  la  Turritella  Biarmica  de  M.  Kutorga,  qui  provient 
de  la  ineme  contree  que  notre  coquille,  appartient  a la  raeme  espece;  mais  n’ayant  jamais  pu 
decouvrir  de  stries  sur  nos  echantillons , nous  avons  cru  devoir  les  en  distinguer  provi- 
soirement. 

Gis.  et  loc.  Calcaires  marneux  de  Nikefur  ou  Nikiforova,  sur  la  Dioma,  district  de  Bielebei ; 
calcaires  blancs  d’ltschalki  pres  d’ Arzamas.  Dans  ces  deux  localites,  cette  espece  est  associee 
a des  fossiles  du  systeme  permien.  C’est  de  la  premiere  que  provient  Techantillon  que  nous 
avons  figure. 

LITTOR1NA  BISERIALIS. 

PL.  XXIII,  FIG.  13. 

Turbo  biserialis,  PbilL,  1836,  Gcol.  of  Yorks.,  vol.  ii,  p.  226,  pi.  13,  fig.  11. 

— semisulcatus,  id.,  ibid.,  pi.  13,  fig.  10. 

Natica  lirata,  Sandberg.,  1842,  Jahrb.filr  Min.,  p.  400  (non  Sow.  nec  PbilL). 

Liltorina  biserialis,  de  Koninck,  1842-1844,  Foss,  de  Delg.,  p.  458,  pi.  40,  fig.  6. 

Coquille  petite,  globuleuse,  a spire  courte,  composee  de  trois  ou  quatre  tours  convexes  et 
ornes  de  plis  fins,  etroits,  saillants,  longitudinaux  et  plus  ou  moins  paralleles  a 1 ouverture , 
ces  plis  sont  separes  par  de  larges  intervalles. 
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Dimensions.  Longueur,  7 millimetres;  largeur,  id. 

Rapports  et  differences.  Par  ses  plis  continus  et  sa  forme  analogue  a celle  des  Nerites,  cette 
coquille  constitue  une  variete  tres  remarquable  de  la  Littorina  biserialis,  et  nous  Ten  aurions 
mem©  distinguee  a litre  d’espece,  si  M.  de  Koninck  ne  nous  avait  dit  avoir  dans  sa  collection 
desindividus  tout-a-fait  semblablesde  la  Littorina  biserialis.  Ilparait,  en  effet,  que  dans  cette 
espece  les  plis  sont  assez  variables,  et  que  si  dans  le  cas  le  plus  ordinaire  ils  sont  interrompus 
sur  le  milieu  de  la  coquille,  il  arrive  quelquefois  cependant  que  dans  les  jeunes  individus 
les  deux  rangees  qui  se  correspondent  en  haul  et  en  bas  dechaque  tour  de  spire,  se  confondent 
et  forment  alors  de  veritables  cotes  transverses.  D’autres  fois  la  rangee  superieure  disparait, 
ainsi  que  l’a  observe  M.  de  Koninck,  et  l’on  a alors  la  variete  semisulcata  ( Turbo  semisulcatas 
Phill.).  Apres  avoir  recu  de  M.  Sandberger  la  coquille  qu’il  nomme  Natica  lirata,  M.  de  Koninck 
s’est  convaincu  qu’elle  ne  differe  pas  de  l’espece  qui  nous  occupe. 

Gis.  et  loc.  La  variete  que  nous  avons  figuree  provient  du  calcaire  carbonifere  de  Cosatchi- 
Datchi  (Oural).  L’espece  ordinaire  se  trouve  dans  des  couches  du  meme  age,  soit  en  Angle- 
terre,  soit  en  Belgique.  Cependant  elle  descend  dans  le  systeme  devonien,  si  Ton  doil  y 
reunir  la  coquille  trouvee  a Villinar  par  M.  Sandberger. 

1.  JANTHINA  ISSEDON. 

PL.  xxiii,  fig.  5 , a,  b. 

Evomphalus  Issedon,  Eichw.,  Collect,  du  corps  des  mines  de  Saint-Vitersbourg . 

Coquille  globuleuse,  cono'ide,  mince  et  non  ombiliquee.  Spire  aplatie,  a peine  saillaute, 
a suture  sub-canaliculee  et  composee  de  trois  tours;  les  premiers  sont  deprimes  de  haut  en 
bas;  le  dernier,  large  et  embrassant,  occupe  toute  la  longueur  de  la  coquille;  il  est  divise  par 
une  carene  arrondie  qui  limile  sa  partie  superieure;  sa  partie  inferieure,  qui  forme  un  angle 
droit  avec  celle-ci,  se  prolonge  en  s’inclinant  rapidement  vers  J’extremite  de  la  columelle. 
L’ouverture  est  plus  haute  que  large,  el  le  bord  droit  presente  a 1’endroit  de  la  carene  un 
leger  sinus  indique  par  la  courbure  des  lignes  d’accroissement.  La  coquille  est  ornee  dans  le 
sens  de  l’enroulement  de  stries  fines  et  elegantes,  traversees  par  quelques  lignes  longitudinales 
qui  suivent  les  sinuosites  des  bords  de  l’ouverture. 

Dimensions.  Longueur,  17  millimetres;  diametre,  23. 

Rapports  et  differences.  Il  est  sans  doute  assez  extraordinaire  de  reneontrer  aussi  bas,  dans 
la  serie  geologique,  un  genre  qu’on  ne  retrouve  pas  dans  les  formations  superieures  et  qui 
n’a  de  representauls  que  dans  nos  mers  actuelles;  aussi  avons-nous  besite  a y rapporter  cette 
coquille,  mais  parmi  toutes  les  formes  qui  nous  sont  connues,  e’est  certainemeut  celle  dont 
elle  se  rapproche  le  plus.  Elle  a,  comme  les  Janthines,  le  test  extremement  mince,  le  bord 
droit  legerement  sinueux  pres  de  la  spire  et  fortement  prolonge,  mais  non  canalicule.  Cette 
coquille  nous  aete  donnee  sous  le  nom  d’  Evomphalus  Issedon,  nom  qu’elle  porte  dans  la  collec- 
tion du  corps  des  Mines. 
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Gis.  et  loc.  Gerichof,  dans  1’ Altai’,  ou  la  presence  de  la  Terebratula  sacculus,  var.  hastate, 
nous  fait  supposer  qu’il  existe  des  calcaires  carboniferes. 

Explication  des  figures.  Pl.  XXIII,  fig.  5,  a.  Individu  adulte  vu  ducote  de  la  bouche. 

Fig.  5,  b.  Le  meme  vu  du  cote  de  la  spire. 

2.  JANTHINA.  • — • ( Moule  indetermine.) 

PL.  XXIII,  FIG.  14. 

Nous  rapportons  au  genre  Janthina  un  moule  interieur  provenant  du  calcaire  carbonifere 
du  Valdai,  et  dans  lequel  l’etroit  espace  qui  separe  les  tours  de  spire  annonce  uue  coquille 
d’une  minceur  extreme,  comparable  a celle  des  Janthines.  Le  sommet  de  la  spire  est  a peine 
saillant,  et  le  dernier  tour,  vu  du  cote  de  la  bouche,  occupe  les  trois  quarts  de  la  hauteur  de 
la  coquille ; il  est  arrondi,  prolonge  vers  sa  base,  et  presente,  a peu  de  distance  de  sa jonction 
avec  le  tour  precedent,  une  carene  obtuse  qui  limite  une  petite  partie  presque  plane;  l’om- 
bilic  est  etroit. 

Ce  moule,  si  nos  souvenirs  sont  exacts,  est  assez  voisin  de  celui  auquel  M.  Eichwald  a donne 
le  nom  de  Pyrula  monticola,  dans  son  memoire  sur  les  fossiles  du  Valdai  intitule  : Die  Tliier 
and  Pflanz.  des  go uv.  N ovog. , p.  10.  On  pourrait  la  comparer  aussi  a cei’tains  moules  de 
Natices,  sans  cette  carene  qui  se  trouve  a peu  de  distance  de  la  suture  des  tours  de  spire,  et 
que  nous  n’avons  vue  aussi  prononcee  dans  aucune  espece  de  ce  dernier  genre. 

Gis.  et  loc.  Cette  coquille  provient  de  la  vallee  de  la  Prikcha,  dans  le  Valdai,  et  se  trouve 
a la  base  du  calcaire  de  montagne. 

CER1THIIJM  HELMERSENI. 

PL.  XXII,  FIG.  4. 

Coquille  lurriculee,  conoide,  pointue  au  sommet,  composee  de  huit  a neuf  tours  de  spire 
aplatis  et  rapproehes.  Suture  peu  profonde.  L’ouverture  est  basse,  comprimee  de  haut  en 
bas,  et  presente  a peine  la  trace  du  canal  qui  caracterise  les  Cerites.  Le  test  est  lisse  en  appa- 
rence ; mais  nos  echantillons  etant  en  mauvais  etat,  on  ne  peut  etre  tout-a-fait  certain  qu’il 
ait  ete  tel  avant  la  fossilisation. 

Dimensions.  Longueur,  25  millimetres;  largeur  du  dernier  tour,  14;  ouverture  de  Tangle 
spiral,  26°. 

Rapports  et  differences.  La  forme  geuerale  de  cette  coquille  et  Textreme  rapprochement  des 
tours,  ne  nous  laissent  guere  de  doute  qu’elle  appartienne  aux  Cerites,  car  les  Turritelles  el 
les  Murchisonies  ont  les  tours  plus  distauts  et  la  bouche  plus  allongee.  Elle  nous  parait  avoir 
beaucoup  d’analogie  avec  les  Cerites  de  la  section,  dont  M.  Brongniart  a fait  le  genre  Pota- 
inide.  Bien  qu’elle  soit  incomplete,  nous  la  croyons  nouvelle  et  nous  lui  donnons  le  nom  de 
notre  ami  le  colonel  Helmersen,  dont  les  travaux  jouissent  d’une  estiine  si  meritee. 
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Gis.  et  ioc.  Cette  coquille  provient  des  couches  siluriennes  superieures  de  Petropavlosk,  an 
nord  de  Bogoslofsk  (Oural).  Elle  nous  fournit  un  exemple  de  l’extension  que  prennent,  dans 
eur  distribution  verticale,  des  genres  que  Ton  eroyail  limites  a certaines  formations, 
et  du  peu  d’importance  qu’il  faut  leur  accorder  toutes  les  fois  qu’on  ne  pent  arriver  a la 
determination  de  l’espece.  Ainsi  les  Cerites  furent  d’abord  considerees  par  M.  Brongniart, 
et  par  la  plupart  des  geologues,  coiiune  propres  au  terrain  tertiaire;  plus  tard,  on  les 
rencontra  dans  le  terrain  secondaire  jusqu’au  systeme  jurassique  inclusivement;  puis  M.  de 
Koninck  eu  decouvrit  une  espece  dans  le  calcaire  carbonifere  de  Vise,  et  voici  qu’une  espece 
descend  en  Russic  jusque  dans  les  couches  superieures  du  systeme  silurien.  Les  univalves  qu’on 
trouve  sur  les  rivieres  Is  et  Vuia,  associees  au  Pentamerus  V oguticus,  appartiennent  plutot 
aux  Murchisonies  qu’aux  Cerites;  nous  n’avons  pas  pu  nous  en  procurer  un  seul  echantillon 
determinable. 


1.  BELLEROPHON  HIULCUS  (1). 
pl.  xxrv,  fig.  4,  a,  b. 

Naulilites?  hiulcus,  var.  B,  Mart.,  1809,  Petref.  Deri.,  p.  15,  pl.  40,  fig.  1. 

Bellerophon  — Sow.,  1825,  Min.  conch.,  vol.  v,  p.  109,  pl.  470,  fig.  1 (non  d’Orb.). 

— — Id.,  Genera  of  shells,  fig.  2. 

— — Deshayes,  1831,  Coq.  caract.  des  terrains,  p.  133,  pl.  8,  fig.  1 et  2. 

— — Phill.,  1836,  Geol.  of  Yorks.,  vol.  n,  p.  230,  pl.  17,  fig.  5. 

— — ? J.  Sow.,  ap.  Prestwicli,  1840,  Trans,  geol.  Soc.  Lond.,  2'  sdrie,  vol.  v,  pl.  40,  fig.  10. 

— compressus,  Potiez  et  Michaud,  1838.  Gal.  des  moll,  de  Douai,  pl.  1,  fig.  1-3  (non  Eichw.) 

— Milnsleri,  d’Orb.,  1840,  Monog.  des  Ciphal.,  p.  187,  pl.  2,  fig.  11-15. 

— hiulcus,  de  ICon.,  1842-1844,  Descr.  desanim.  foss.  de  Belg.  p.  348,  pl.  27,  fig.  2. 


Coquille  globuleuse,  presque  aussi  large  que  haute,  a tours  completement  embrassants,  le 
dernier  recouvrant  tous  les  aulres.  Ombilic  entierement  ferme  par  le  bord  epaissi  de  Pou- 
verture;  bande  carenale  simple,  etroite,  plate  en  dessus  et  legerement  saillante;  surface 
presque  lisse,  couverte  seulement  de  stries  obsoletes  transverses,  qui  s’inflecbissent  fortement 
en  arriere  et  s’unissent  a la  carene  dor  sale  sous  un  angle  aigu. 


(1)  Nous  ne  discuterons  pas  ici  la  place  que  les  Bellerophes  doivent  occuper  dans  la  m&hode ; nous  conti- 
nuerons,  ainsi  que  Pun  de  nous  a fait  dans  un  prOcddent  ouvrage  {On  the  fossils  of  the  old.  depos.,  etc.,  Geol. 
trans.,  vol.  vi),  5 les  rapprocher  des  Atlantes,  et  en  cela,  nous  ne  laisons  que  suivre  l’opinion  de  MM.  Deshayes 
et  d’Orbigny.  Ccpendant,  nous  devons  dire  que  cette  opinion  est  loin  d’etre  gthidralement  admise.  LVipaisseur  de 
la  coquille  des  Bellerophes  fait  un  singulier  contraste,  en  eflet,  avec  la  minceur  et  la  lOgferet^  de  celle  des  animaux 
pdlasgiens  qui  composent  la  faniille  des  Atlontiddes,  et  cette  consideration  n’est  pas  de  celles  que  Pon  puisse 
ndgliger,  puisqu’elle  entraine  des  moeurs  et  des  habitudes  diflerentes.  Aussi  parait-elle  avoir  dtd  un  des  motifs  qui 
ont  le  plus  contribud  5 faire  rejeter  par  M.  de  Koninck  le  rapprochement  des  Bellerophes  avec  les  Atlantes,  et 
4 les  lui  faire  comparer  aux  Emarginulcs,  coquilles  symetriques  pourvues  d’une  fissure  mtidiane  a qui  il  ne  manque 
que  d’etre  enroulees  pour  ressembler  aux  Bellerophes.  On  sait  que  M.  Defrance  place  ces  derniferes  coquilles  pets 
des  Argonautes,  et  MM.  de  Blainville  et  Valenciennes  dans  le.  voisinage  des  Bulles. 
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Dimensions.  Diametre,  20  millimetres;  epaisseur  du  dernier  tour,  id. 

Rapports  et  differences.  M.  d’Orbigny  convaincu  que'lb  B.  bicarenus  Leveille  est  le  meme 
qUe  le  B.  hide  us  des  auteurs  anglais,  a figure  l’espece  qui  nous  occupe  sous  le  nom  de 
B.  Munsteri,  mais  nous  croyons  avec  M.  de  Koninck  que  le  B.  bicarenus  est  une  espece  qui 
doit  etre  conservee  a cause  de  la  hauteur  de  sa  double  carene  et  de  ses  stries  ecailleuses. 
Nous  ne  lavons  jamais  vue  d’ailleurs  dans  les  collections  d Angleterre,  tandis  que  la  coquille 
a laquelle  nous  conservons  le  nom  de  hiulcus  y est  tres  commune  et  a du  tomber  une  des 
premieres  entre  les  mains  de  Martin.  Le  B.  compressus  Pot.  et  M.,  est  un  individu  deforme 
de  cette  espece;  il  ne  faut  pas  le  confondre  avec  le  B.  compressus  Eichw.  (Sit.  syst.  in  bsthl., 
p.  114),  qui  provient  des  couches  siluriennes  d’Odinsholm.  Le  B.  hiulcus  figure  dans  le 
memoire  de  M.  Prestwich  nous  parait,  a cause  de  l’ouverture  de  son  ombilic  et  de  son  double 
systeme  de  stries,  pouvoir  former  une  espece  differente. 

Gis.  et  loc.  Le  B.  hiulcus  ne  se  trouve  en  Russie  que  dans  le  calcaire  carbonifere  de  Cosatchi- 
Datehi  (Oural),  tandis  qu’il  abonde  dans  les  depots  du  meme  age,  soit  en  Belgique,  soit  en 
Angleterre.  Il  est  tres  possible  qu’on  doive  lui  rapporter  quelques  uns  de  ces  moules  de 
Bellerophes  si  repandus  dans  les  calcaires  carboniferes  de  la  Russie  en  general,  mais  dont 
I’espece  est  indeterminable. 

Explication  des  figures.  Pl.  XXIV,  fig.  4,  a.  Individu  adulte  vu  du  cote  du  dos. 

Fig.  4,  b.  Le  meme  vu  de  cote. 

2.  BELLEROPHON  INGRICUS.  — (Nov.  sp.) 
pl.  xxiv,  fig.  2,  a,  b. 

Coquille  petite,  comprimee,  a test  mince  et  lisse,  composee  de  trois  ou  quatre  tours 
a j (parents.  Ombilic  large,  formant  un  entonnoir  profond  a parois  lisses,  et  termine  a sa 
par  tie  superieure  par  un  bord  tranchant.  Le  cote  interne  des  tours  de  spire  est  tres  incline 
et  se  voit  entierement  dans  l’ombilic.  Dos  legerement  carene;  bande  carenale  etroite  et  pen 
saillante.  Bouche  triangulaire  a peu  pres  aussi  haute  que  large,  et  legerement  arrondie  en 
forme  de  coeur.  Dans  le  jeune  age  les  tours  sont  plus  arrondis,  moins  bauts  et  moins  carenes. 
Sur  le  moule  interieur,  les  bords  de  1 ombilic  sont  obtus  comme  on  le  \oit  dans  la  figure  2,  a. 

Dimensions.  Diametre,  16  millimetres,  epaisseur  du  dernier  tour,  10. 

Rapports  et  differences.  Le  B.  acutus  J.  Sow.,  non  Romer,  et  le  B.  carinalus  J.  Sow.,  non 
Fisch.,  ont  quelquerapport.de  forme  avec  celui  que  nous  venons  de  decrire,  mais  ils  sont 
plus  comprimes,  plus  discoides,  et  ont  le  dos  plus  etroit  et  l’ombilic  moins  large.  Nous  sommes 
plutot  portes  a comparer  notre  espece  au  B.  Goldfussi  d’Orb.,  qui  ne  s’en  distingue  que  par 
sa  forme  plus  globuleuse,  et  sa  bouche  surbaissee  plus  large  que  haute. 

Gis.  et  loc.  Cette  espece  appartient  a l’etage  inferieur  du  systeme  silurien  et  n a encore  ete 
trouvee  qu’aux  environs  de  Saint-Petersbourg,  ou  elle  est  tres  rare. 

Explication  des  figures.  Pl.  XXIV,  fig.  2,  a.  Moule  interne  vu  du  cote  de  1 ombilic. 

Fig.  2,  b.  Le  meme  vu  du  c6te  de  la  bouche. 
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3.  BELLEROPHON  MEGALOSTOMA. 

PL.  XXIV,  FIG.  1 . 

Bellerophon  megalostoma,  Eichw.,  I8Z1O,  Sil.  syst.  in  F.sthl.,  p.  111. 

— D’Orb.,  1840,  Monog.  des  Ciphal.,  p.  207,  n°  28. 


Coquille  discoide,  ovale,  lisse  et  assez  largement  ombiliquee;  tours  de  spire  peu  nombreux, 
comprimes,  ovalaires,  le  dernier  se  dilatant  subitement  a la  bouche  comme  l’extremite  d’un 
cor  de  chasse,  et  cachant  en  grande  partie  le  retour  de  la  spire.  Dos  convexe,  sub-carene, 
divise  par  une  legere  bande  mediane  qui  se  continue  jusqu’au  bord  de  l’ouverture,  et  a laquelle 
correspond,  dans  l’interieur  de  celle-ci,  une  cote  legere. 

Dimensions.  Hauteur  de  la  coquille,  30  millimetres;  largcur  de  la  bouche,  35. 

Rapports  et  differences.  Cette  espece  se  rapproohe  du  B.  dilatatus  J.  Sow.,  par  le  grand  et 
reuiarquable  developpement  de  sa  bouche,  mais  elle  s’en  distingue  en  ce  que  cette  derniere 
partie  est  lisse  au  lieu  d’etre  radiee.  Sa  taille  est  aussi  tres  differente.  M.  Portlock  a figure 
une  variete  du  B.  dilatatus  des  couches  siluriennes  inferieures  d’lrlande,  qui  tient  le  milieu 
entre  l’espece  d’Angleterre  et  le  B.  megalostoma  de  Russie;  elle  est  lisse  ainsi  que  ce  dernier, 
mais  elle  presente,  comme  le  premier,  ce  caractere  remarquable  qui  consiste  en  ce  que  la  spire 
parait  etre  comprise  dans  l’ouverture  et  se  voit  dans  son  interieur,  de  telle  sorte,  qu’on 
doit  supposer  que  l’animal  cessait  de  croitre  quand  il  formait  cette  large  et  derniere  expansion. 
Dans  le  B.  megalostoma  l’expansion  terminale  du  dernier  tour  recouvre  le  retour  de  la 
spire  qui  n’est  visible  en  dedans  de  l’ouverture  que  lorsque  celle-ci  est  en  partie  brisee,  comme 
dans  notre  echanlillon.  Le  B.  patulus  du  systeme  silurien  de  l’Amerique  du  Nord  (J.  Hall 
Geol.  of  Netv-Y or k,  p.  196,  fig.  1)  parait  etre  extremement  voisin  de  notre  espece  de  Russie; 
il  a seulement  l’ouverture  encore  plus  dilatee. 

Gis.  et  loc.  Cette  espece  qui  nous  a ete  donnee  par  M.  Eichwald,  professeur  de  paleontologie 
au  corps  des  mines  de  Saint-Petersbourg,  ne  se  trouve  que  dans  l’etage  inferieur  du  systeme 
silurien  de  l’ile  d’Odinsholm,  ou  elle  est  assez  commune. 

Explication  de  la  figure.  Pl.  XXIV,  fig.  1 . Individu  adulte  vu  du  cote  de  la  bouche. 

4.  BELLEROPHON  OGRALICUS.  — {Noe.  sp.) 

PL.  XXIII,  FIG.  16,  a,  b. 

Coquille  de  taille  moyenne,  largement  ombiliquee,  ornee  de  lignes  d’accroissement  trans- 
verses,  tres  peu  marquees,  sinueuses  et  dirigees  en  arriere.  Dos  arrondi,  divise  par  une  carene 
ou  bande  tres  etroite ; tours  de  spire  ovalaires,  croissant  rapidement  et  termines  par  une 
ouverture  large. 

Dimensions.  Diametre,  25  millimetres;  largeur  du  dernier  tour  de  spire,  18;  hauteur  du 
m^me,  12. 
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Uapports  et  differences.  Cette  espece  se  reconnait  facilement  a l’elargissement  de  son  dernier 
tour  de  spire  et  a la  grandeur  de  son  ombilic.  Elle  rappelle  par  l’un  de  ses  caracteres  les 
Bellerophon,  par  V autre  les  Porcellia,  et  demontre  assez  Lien  l’etroite  affinite  qui  unit  ces 
deux  genres. 

Gis.  etloc.  Nous  avons  trouve  cette  coquilleavec  I e Pcntamerus  V ogulicus  dans  les  calcaires 
siluriens  superieurs  des  rivieres  Is  et  Yuia,  pres  de  Nijni-Tourinsk  (Oural). 

Explication  des  figures.  Pl.  XXIII,  fig.  16,  a.  Individu  vu  du  cote  de  l’ombilic. 

Fig.  16,  b.  Le  meme  vu  du  cote  du  dos. 

Appendice.  Outre  les  especes  de  Bellerophon  que  nous  venons  de  decrire,  il  en  existe  en- 
core d’autres  en  Russie.  On  rapporte  en  general  au  B.  costatus  des  moules  largement  ombi- 
biliques  qui  sont  tres  communs  a Peredki  (Valda'i),  a Miatchkowa  sur  la  Moskowa,  et  pres  de 
Vitegra.  Nous  avons  trouve  vis-a-vis  le  mont  Caraka,  a vingt-neuf  verstes  O.  de  Bieloretzkoi 
(Oural),  un  fragment  que  nous  croyons  pouvoir  rapporter  au  B.  bilobatus,  puis  encore  dans 
la  localite  si  riche  de  Cosatchi-Datchi,  des  echantillons  incoinplets  de  deux  especes  connues, 
le  B.  decussatus  Flem.  (B.  elegans  d’Orb.)  et  le  B.  Keynianus  de  Koninck;  enfin,  nous  avons 
cite  dans  notre  premier  volume  les  B.  globatus  et  striatus  dans  les  couches  devoniennes  du 
Volkof  et  dans  celles  de  l’Oka,  au  sud  de  Lichwin. 


1.  PORCELLIA  ARMATA.  — (Nov.  sp.) 

PL.  XXIV,  FIG.  3. 

Coquille  petite,  discoi'de,  ombiliquee  des  deux  cotes  et  composee  de  deux  ou  trois  tours  de 
spire  non  embrassanls.  L’enroulement  ne  se  fait  pas  symetriquement  dans  le  meme  plan,  et 
1’elevation  des  premiers  tours  de  spire  au  centre  de  l'ombilic,  plus  prononcee  d’un  cote  que 
de  l’atitre,  indique  qu’il  se  fait  de  gauche  a droite,  comrae  daus  la  plupart  des  coquilles.  La 
surface  est  ornee  de  stries  fines,  transverses,  et  de  tubercules  allonges  dans  le  meme  sens. 
Ces  tubercules,  en  forme  de  coles,  sont  places  syrmctriqucmcnt  sur  les  deux  cotes  de  la  spire ; 
on  en  compte  douze  a treize  sur  cliaque  tour.  Le  dos  parait  lisse,  et  nous  avons  cru  y decou- 
vrir  le  sillon  median  qui  caracterise  les  Porcellia  et  qui  les  rapproclie  des  Bellerophon  ( 1 ). 

Rapports  et  differetices.  Cette  espece  ne  peut  etre  comparee  qu’a  la  Porcellia  Puzo,  coquille 
ornee,  comme  elle,  de  tubercules  sur  les  cotes,  mais  dont  les  stries  granulees  sont  fort  diffe- 

(1)  Les  Porcellia  ne  se  distinguent  des  Bellerophon  que  par  le  defaut  de  symetrie  dans  leur  enroulemem 
spiral  et  par  leurs  tours  plus  diicouvcrts.  Its  different  essentiellement  des  Evomphales  aplatis  et  & double  ombilic, 
par  leur  sillon  dorsal,  ainsi  que  par  la  fente  mddiane  qui  divise  leur  bouche  et  qui  remonte  plus  ou  moins  dans 
la  lfcvre  supdrieure.  La  juste  importance  que  nn-ritent  ces  derniers  caracteres  a engage  M.  de  Koninck  a les  rappro- 
cher  des  Pleurotomaires  et  de  certains  Evomphales  appeles  Scbizostomes,  qui  ont  une  fente  labiale  laterals  au 
lieu  de  l’avoir  rruidiaiie.  Ce  qu’il  y a de  certain,  e’est  que  les  Porcellia  sont  dlroitement  lilies  aux  Bellerophes. 
Quelle  que  soit  done  la  place  qu'on  assigne  & ces  derniers,  soit  pres  des  Atlantes,  soit  pres  des  Emarginules, 
comme  le  veutM.  de  Koninck,  soit  enfin  dans  le  voisinage  des  Bulles,  comme  le  pensent  MM.  de  Blainville  et  Va- 
lenciennes, on  n’en  doit  point  dloigner  les  Porcellia. 
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rentes.  Si  le  sillon  dorsal  que  nous  avons  cru  reconnaitre  n’existe  reellement  pas,  cette 
coquille  dcvra  etre  rangee  parmi  les  Evomphales  et  a cote  de  1’/?.  pugilis  Phill. 

Gis.  et  loc.  Nous  avons  decouvert  la  Porcellia  armata  dans  les  calcaires  devoniens  des 
rives  du  Volkof  et  dans  ceux  de  Tchudovo.  Sa  ressemblance  avec  certaines  pelites  Ammonites 
nous  engage  a y rapporter  les  prctendues  coquilles  de  ce  genre,  (jue  Gitldenstadt  a citees  dans 
la  seconde  de  ces  deux  localites. 

Explication  de  la  figure.  Pl.  XXIV,  fig.  3.  Individu  provenant  du  Volkof. 

2.  PORCELLIA  RETRORSA. 

PL.  XXIII,  fig.  15 , a,  b. 

Porcellia  relrorsa,  Munster,  1839,  Ileitr.  zur  Petref.,  heft  i,  p.  38,  pl.  2,  fig.  8. 

Bellerophon  radiatus,  d’Orb.,  1838,  Monogr.  des  Cephal.,  p,  217,  pl.  6,  fig.  20-23. 

Evomphalus  striatus?  GoW.,  1844,  Petref.  Germ.,  p.  84,  pl.  189,  fig.  15. 

Coquille  comprimee,  disco'ide,  sub-symetrique,  enroulee  presque  dans  le  tneme  plan,  stride 
en  travers  sur  les  trois  quarts  de  sa  largeur,  a partir  du  bord  interne,  et  lisse  sur  la  par  tie 
dorsale.  Les  stries  sont  legerement  sinueuses  en  arriere  et  diminuent  avec  l’age,  en  sorte  que 
dans  son  etat  adulte  la  coquille  est  presque  entierement  lisse ; le  dos,  legerement  arrondi  et 
sub-carene,  est  divise  par  un  sillon  longitudinal  etroil  et  median  qui  se  prolonge  jusqu’a  l’ou- 
verture.  Les  tours  de  spire,  au  nombre  de  trois  ou  quatre,  sont  tous  apparents  et  ne  se  recou- 
vrent  les  mis  lesautres  que  jusqu’a  l’endroit  ou  se  termine  la  partie  lisse,  et  ou  commencent 
les  stries.  L’ouverture  est  ovalaire  dans  le  sens  de  la  hauteur  et  peu  modifiee  par  le  retour 
de  la  spire. 

Dimensions.  Diamelre,  33  millimetres;  hauteur  de  la  bouclie,  14;  largeur,  11. 

Rapports  el  differences.  Cette  elegante  espece  se  rapprochede  la  P.  V erneuili  ( Bellerophon  id. 
d’Orb.),  par  ses  tours  stries  seulemenl  dans  les  trois  quarts  de  leur  hauteur;  elle  en  differe 
principalement  par  la  forme  de  son  ouverture  arrondie  et  non  carenee  sur  les  cotes,  et  par 
son  enroulement  qui  laisse  a decouvert  une  plus  grande  partie  des  tours.  L’echantillon  dc 
Russie  que  nous  avons  figure  ne  presente  de  differences  avec  ceux  de  l’Eifel,  que  dans  le  plus 
rapide  accroissement  des  lours  de  spire;  il  se  rapproche  sous  ce  rapport  du  B.  primordialis 
Romer.  V Evomphalus  striatus  Goldf.  a la  bande  carenale  des  Bellerophes  et  des  Porcellia, 
et  nous  parait  non  seulement  appartenir  a ce  dernier  genre,  mais  inerae  a l’espece  qui  nous 
occupe. 

Gis.  et  loc.  Cette  coquille  a d’abord  ete  trouvee  dans  l’Eifel;  lechantillon  que  nous  avons 
figure  provient  de  1’ Altai,  et  nous  a ete  donne  a Saint-Petersbourg.  Nous  croyons  qu’elle  se 
rencontre  aussi  dans  les  couches  devoniennes  des  bords  de  la  riviere  Jolva,  au  S.  O.  de 
Bogoslofsk. 

Explication  des  figures.  Pl.  XXIII,  fig.  15,  a.  Individu  adulte  vu  de  cote. 

Fig.  15,  b.  Le  meme  vu  du  cote  de  la  bouche. 
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D.  MOLLUSQUES  PTtROPODES. 

CONULARIA  SOWERBII. 

PL.  XXIV , FIG.  5 , a , b. 


Conularia  Sowerbii,  Defr.,  1828,  Diet,  des  Sc.  natur.;  id.,  de  Blainv.,  Malac.,  p.  377,  pi.  14,  fig.  2,  c,  e. 

— quadrisulcala,  3.  Sow.,  1839,  Sil.  syst.,  Murch.,  p.  626,  pi.  12,  fig.  22  (non  Miller). 

— Sowerbii,  Troost,  1840,  Fifth  geolog.  report  on  Tennessee,  p.  53. 

Cette  coquille,  dont  nous  ne  possedons  malheureusement  qu’un  fragment,  a la  forme  d’une 
pvramide  quadrilatere,  a base  rhomboidale  tres  comprimee.  Son  angle  au  sommet  est  assez 
ouvert,  et  sa  largeur  croit  rapidement.  Les  angles  lateraux  sont  occupes  par  une  profonde  et 
elroite  raintfre,  dans  laquelle  entrent,  sans  se  reunir,  les  plis  souvent  alternes  de  la  surface. 
Les  cotes  sont  plats  et  converts  d’nne  grande  quantile  de  petits  plis  transverses,  reguliers 
et  assez  serres  pour  qu’on  en  compte  seize  dans  un  espace  de  10  millimetres,  la  ou  la  co- 
quille a 30  millimetres  de  largeur.  Ces  plis  sont  continus,  arques  et  convexes  du  cote  de 
l’ouverture;  au  point  ou  ils  se  recourbent,  une  legere  depression  divise,  dans  leur  lon- 
gueur, chacune  des  quatre  faces  de  la  coquille  en  deux  parties  egales.  Les  sillons  qui  se- 
parent  les  plis  sont  ornts  de  stries  plus  ou  moins  perpendiculaires,  serrees,  regulieres  et  visibles 
a l’oeil  nu. 

Dimensions.  Le  fragment  figure  n’a  que  5 centimetres  de  long,  s’il  etait  complet  il  en 
aurait  7 a 8.  L’angle  d’ouverture  des  cotes  de  la  pvramide  est  de  38°. 

Rapports  et  differences.  Nous  laissons  le  nom  de  quadrisulcala  au  Conulaire  propre  a la  for- 
mation carbonifere,  et  nous  restreignons  le  nom  de  M.  Defrance  a l’espece  silurienue  qui 
s’en  distingue  par  sa  taille  plus  grande,  par  sa  forme  plus  comprimee,  par  la  continuite  des 
plis  transverses  de  la  surface,  et  enfin  par  la  direction  des  stries  qui  garnissent  les  sillons. 
Dans  le  C.  quadrisulcata,  les  stries  qui  ornent  les  sillons  sont  Ires  obliques  par  rapport  aux  plis 
transverses,  et  ceux-ci  sont  disjoints  et  s’entrelacent  sur  le  milieu  des  cotes.  Le  C.  Bron- 
gniartii  (d’Arch.  et  de  Vern.,  Trans,  geol.,  2eser.,  vol.  6,  p.  353,  pi.  31,  fig.  6)  a beaucoup 
d’analogie  avec  l’espece  que  nous  venons  de  decrire ; il  s’en  distingue  par  ses  plis  trans- 
verses plus  forts  et  plus  espaces,  ainsi  que  par  sa  taille  plus  elancee,  son  angle  au  sommet 
n’etant  que  de  25°.  Quand  on  observe  a la  loupe  les  sillons  transverses,  on  remarque  que  le 
C.  Brongniartii  presente  tantot  des  stries  beaucoup  plus  fines  que  l’espece  de  Russie,  et  tantot 
des  stries  aussi  fortes,  mais  que  dans  ce  dernier  cas  les  stries  ne  traversent  pas  les  sillons 
et  sont  placees  en  partie  sur  les  plis  saillants  qui  deviennent  granuleux,  ce  qui  ne  s’observe 
pas  dans  le  C.  Sowerbii.  Les  Conulaires,  autrefois  a peine  connus,  ofirent  deja  plus  de  dix 
especes  qui  sont  distributes  dans  les  trois  systemes  inferieurs  du  terrain  paleozoi'que,  et  qu’on 
parvient  assez  facilement  a distinguer  en  faisant  attention  aux  caracteres  suivants : l’angle 
d’ouverture  du  sommet  de  la  pyramide  et  la  forme  plus  ou  moins  elancee  de  la  coquille ; 1’ega- 
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lite  ou  1 inegalite  des  faces ; la  continuite  ou  la  discontinuite  des  plis  transverses  au  sonnnet 
ile  leur  courbure,  enfin,  la  presence  ou  l’absence  des  stries  dans  les  sillons  transverses  et 
leur  direction  par  rapport  a ceux-ci. 

Gis.  el  ioc.  Les  Conulaires  paraissent  avoir  ete  repandus  dans  les  temps  anciens  sur  une 
grande  partie  du  globe,  car  on  en  trouve  non  seuleinent  en  Europe,  mais  encore  aux  Etats- 
Unis ; il  en  existe  au  Museum  d’bistoire  naturelle  a Paris  d’assez  beaux  echantillons  prove- 
nant  de  la  Nouvelle-Hollande,  et  le  comte  Strzlecki,  en  a rapporte  du  memc  pays  une  petite 
espece  que  nous  avons  vue  a Londres.  L’ecliantillon  que  nous  figurons  nous  a ete  donne  par 
M.Hommaire  de  Hell,  quipublie  en  ce  moment  un  grand  ouvrage  sur  les  steppes  de  la  Russie 
meridionale.  Il  a ete  trouve  a Chotim,  en  Bessarabie,  sur  les  bords  du  Dniester,  dans  des 
couches  probablement  contemporaines  du  calcaire  de  Wenlock  ou  la  meme  espece  existe  en 
Angleterre. 

Explication  des  figures.  Pl.  XXIY,  fig.  5,  a.  Individu  vu  de  face. 

Fig.  5,  b.  Grossissement  d’une  partie  du  test. 

Appendice.  On  connait  encore  en  Russie  une  autre  espece  de  Conulaire,  le  C.  Buchii,  Eichw. , 
qui  a ete  figure  dans  l’ouvrage  deS.  A.  I.  le  due  de  Leuchtenberg ; il  provient  des  calcaires 
siluriens  des  environs  de  Saint-Petersbourg. 


E.  MOLLUSQUES  CEPHALOPODES. 

1.  ORTHOCERATITES  VAGINATUS. 
PL.  xxiv,  fig.  6,  a,  b. 


Klein,  1731,  Descript,  tubulorum  marinorum , p.  11,  pl.  6,  fig.  2et  7. 
Urthoceratites  Knorr,  1775,  Recueildes  Monum.,  etc.,  vol.  in,  p.  140,  pl.  4,  B,  fig.  1 et  2. 

Orlhocer allies  vaginatus,  Sclilot.,  1813,  Min.  Taschenb.,  vol.  vu,  p.  69. 

— — Id.,  1820,  Petref.,  p.  53. 

Orthocera  undulata,  I'and. , 1830,  Beitr.  sur  geogn.  Russl.,  p.  109,  pl.  30,  fig.  1 (non  Sow.,  nec  Rising.; 
Orlhocer  allies  vaginatus,  Iloll,  1831,  Handb.  Petref.  p.  234. 

— — Kloden,  1834,  Verst,  der  Mark.  Brand.,  p.  129. 

— — Bronn,  1837,  Leth.  geogn.,  vol.  I,  p.  100,  pl.  1,  fig.  9,  a,  b. 

— sulcatus  Fiscli.,  1837,  Oryct.  du  gouv.  de  Moscou,  p.  125,  pl.  9,  fig.  1 ct  2. 

— vaginatus  Eichw.,  1840,  Sit.  syst.  in  Esthl.,  p.  92. 

— — Quenstedt,  1840,  Neues  Jarb.  filr  Min.,  p.  263.  • 

— — Von  Bucb,  1840,  Beitr.  zur  geb.  Russl.,  p.  37,  pl.  2,  fig.  11. 


Coquille  tres  grande,  droite,  conique,  allongee,  ornee  a la  surface  d’anneaux  transverses 
et  legerement  ondules,  qui  s’inflechissent  en  arriere  a leur  passage  pres  du  siphon.  Les 
anneaux,  souvent  peu  saillants,  ont  leur  contour  a demi  efface  par  les  stries  egalement 
transverses  et  onduleuses  qui  les  recouvrent ; ils  sont  inegalement  espaces,  et  l’on  en  compte 
ordinairement  cinq  ou  six  dans  une  longueur  egale  au  diametre  de  la  coquille.  Les  stries 
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sont  tines,  simples,  separees  par  des  intervalles  qui  ont  au  moins  trois  fois  leur  largeur. 
Dans  l’echantillon  que  nous  avons  figure,  il  y en  a environ  dix  dans  une  longueur  de  10  milli- 
metres, et  sept  ou  huit  entre  chaque  anneau  transverse.  Cloisons  sub-hemispheriques,  nom- 
breuses,  separees  seulement  par  une  distance  a peu  pres  egale  au  cinquieme  de  leur  diametre, 
et  presentant  dans  leur  section  transverse  mie  forme  legerement  ovalaire.  Sipbon  marginal 
tres  large,  continu,  sans  communication  avec  1’interieur  des  chambres,  et  divise  par  des 
depressions  et  des  renllements  peu  prononces,  mais  tres  obliques.  Au  fond  de  chacune  de 
ces  depressions  on  remarque  une  arete  Ires  fine  qui  indique  le  point  d’attache  des  cloisons 
sur  le  siphon.  L’obliquite  de  cette  arete  derive  de  la  position  du  siphon,  qui,  place  surle  boril 
de  cloisons  plus  ou  moins  liemispheriques,  produit,  en  les  traversal! t une  section  dont  le  cote 
le  plus  eleve,  par  rapport  a l’ouverture  de  la  coquille,  est  evidemment  celui  qui  correspond 
au  bord  de  celle-ci  (1).  Le  siphon,  ou  pour  parler  plus  exactement,  le  tube  qui  renfermail 
le  muscle  par  lequel  1’animal  s’attachait  a sa  coquille,  est  compose  de  plusieurs lames  testacees 
appliquees  les  unes  sur  les  autres,  de  memo  que  dans  l’O.  duplex. 

Dimensions.  Quelques  echantillons  de  cette  espece  doivent  avoir  eu  plus  de  33  centimetres 
de  longueur.  Diametre  moyen  d’uti  echantilloii  adulte,  40  millimetres;  distance  des  cloisons, 
6 a 7;  profondeur,  10  a 1 1 ; epaisseur  du  siphon,  15. 

Rapports  et  di/Jerences.  Cette  espece,  connue  depuis  tres  long-temps,  peut  etre  consideree 
comme  le  type  d’un  groupe  d'Orthoceratites,  dont  le  caractere  principal  consiste  dans  la  posi- 
tion marginale  et  dans  la  grosseur  du  siphon.  Le  caractch-e  specifique  et  differentiel  de  l’O.  va- 
ginatus  reside  dans  les  stries  et  les  anueaux  ondules  de  la  surface.  L’O.  trochlear  is  Hising., 
qui  offre  les  memes  ornements,  se  distingue  en  ce  que  son  siphon  est  plus  petit,  et  n’a  que  le 
quart  du  diametre  de  la  coquille;  ses  anneaux  sont  aussi  plus  reguliers  et  plus  saillants.  Il  est  a 
presumer  que  cette  espece  est  liee  a l’O.  vaginatus,  et  M.  de  Buch  a cru  meme  pouvoir  IN 
reunir. 

Il  y a trois  ou  quatre  especes  confondues  sous  le  nomd’O.  undulalus,  et  nousne  reunissons 
a l’O.  vaginatus  que  celle  ainsi  nominee  par  M.  Pander.  Peut-etre  pourrait-on  y joindre,  a 
l’exemplede  M.  deBuch,  I’O.  undulatus  Schlot.  ( non  Sow.,  nec  Hising.).  Nous  conservons  ce- 
pendant  quelques  doutes  a I’egard  de  cette  espece ; car  son  siphon  beaucoup  plus  petit 
n’est  pas  tout-a-fait  lateral;  ses  stries  sont  aussi  plus  fortement  ondulees.  L’O.  cancellatus  (2) 
ne  differe  de  I’O.  vaginatus  que  par  les  stries  fines  longitudinales  qui  croisent  les  stries 
transverses.  Elies  sont  tres  bien  rendues  dans  le  dessin  de  M.  Eichwald,  et  nous  avons  eu 
occasion  de  nous  convaincre  de  leur  existence  dans  la  collection  meme  de  ce  savant;  mais  nous 
n’avons  pu  nous  assurer  si  cette  difference  n’etait  pas  due  a un  etat  particular  de  conservation. 

Le  genre  Hyolithes  Eichw.  (3)  nenous  parait  etre  qu’unmoule  forme  dans  l’interieur  d’un 
siphon.  On  n’y  voit  et  l’on  n’y  doit  voir  necessairement  aucune  trace  de  concameration. 

(1)  M.  de  Buch  fait  observer,  avec  raison,  que  la  ligne  ondulee  imprimfie  par  les  cloisons  sur  le  siphon,  est 
inverse  de  celle  des  stries  du  test  qui  s’infldchissent  en  arriere,  prdcts^raent  & l’endroit  ou  le  siphon  est  en  con- 
tact avec  le  bord  de  la  coquille. 

(2)  Die  Unveil  Russl.,  Eichw.,  18/i2,  heft  ii,  p.  67,  pi.  3,  fig.  9, 10. 

(3)  SR.  syst.  in  Esthl.,  p.  97.  — Pand.,  Beilr.  zur  geogn.,  pi.  30,  fig.  1,  d. 
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Gis.  et  loc.  Les  Orthoceratites  a siphon  large  et  marginal  sont  caracteristiques  tie  l’etage 
inferieur  du  systeme  silurien  dans  Ie  nord  de  l’Europe.  L’O.  vaginatus , souvent  depouille  de 
son  test  et  alors  difficile  a distinguer  de  I’O.  duplex,  est  une  des  especes  les  plus  abondantes 
a la  partie  moyenne  des  calcaires  siluriens  de  Saint-Petersbourg  et  de  l’Esthonie.  Nous 
avons  trouve  cette  coquille  a Wa'ivara,  a Pavlosk,  sur  la  Pulkowka,  sue  le  Volkof,  et  enfin  sur 
les  bords  de  la  riviere  Sias.  M.  Eichwald  la  cite  aux  environs  de  Reval  et  dans  1’ile  d’Odins- 
holm.  Le  siphon  parait  avoir  souvent  mieux  resiste  aux  agens  de  destruction  que  le  reste  de 
la  coquille,  et  des  couches  entieres  en  sont  composees.  L’O.  vaginatus  n’est  pas  rare  dans  les 
cailloux  routes  des  plaiues  du  nord  de  l’Allemagne,  ni  par  consequent  en  Suede.  Cependant, 
dans  ce  dernier  pays,  l’O.  trocldearis  le  remplacc  souvent  et  se  trouve  egalement  dans  des 
couches  siluriennes  tres  anciennes,  soit  a Wikarby,  en  Dalecarlie,  soit  a Sollero.  L’O.  vagi- 
natus est  encore  inconnu  en  Angleterre. 

Explication  des  figures.  Pl.  XXIV,  fig.  6,  a.  Individu  provenant  de  Wa'ivara. 

Fig.  6,  b.  Coupe  transverse  d’une  cloison  pour  montrer  le  siphon. 

2.  ORTHOCERATITES  DUPLEX. 

PL.  XXIV,  FIG.  7,  et  PL.  XXV,  FIG.  2,  a,  b. 

Klein,  1731,  Descr.  tubulorum  marinorum,  pl.  2,  fig.  1,  a,  b (c,  rfexclusjs). 

7r  Espice  d'Orthoccratites,  Breyn,  1732,  Dissert,  de  Polythalamiis,  pl.  5,  fig.  1-4. 

Orthoceratites  duplex,  Wahl.,  1821,  Act.  Soc.  sc.  Ups.,  vol.  vm,  p.  86. 

— spiralis,  Fischer,  1829,  Bull,  de  Moscou,  p.  323. 

— — Pand.,  1830,  Beit,  zur  gcogn.  Russl.,  p.  109,  pl.  30,  fig.  i. 

— — Fisch.,  1837,  Oryct.  du  gouv.  de  Moscou,  p.  125,  pl.  10. 

— duplex,  Ilising.,  1837,  Lath.  Suec-,  p.  28  pl.  9,  fig.  1. 

— — Kutorga,  1837,  Beitr.  zur  geogn.  Dorpats,  p.  32,  pl.  5,  fig.  9. 

— giganleus,  id.,  ibid.,  pl.  6,  fig.  6 (non  id.  Sow.). 

— spiralis,  Eichw.,  1840,  Silur.  syst.  in  Esthl.,  p.  92. 

— duplex,  Quenstedt,  1840,  Neues  Jarb.  fur  Min.,  p.  262. 

— duplex,  Troost,  1841,  Sixth  geol.  rep.  on  Tennessee,  p.  10. 

Cette  espece  se  distingue  de  la  precedente  par  son  test  lisse,  depourvu  d’anneaux  et  de 
stries  transverses.  Quand  le  test  manque,  ce  qui  est  le  cas  le  plus  ordinaire  dans  les  nombreux 
echantillons  que  Ton  rencontre  en  Russie,  on  pent  encore  la  reconnoitre  a la  surface  unie  de 
son  inoule  interne,  le  moule  de  l’O.  vaginatus  portant  toujours,  au  contraire,  quelque  trace 
fles  anneaux  exterieurs.  L’O.  duplex  atteint  des  dimensions  gigantesques.  La  proportion  de 
son  diamelre  avec  sa  longueur  etant  a peu  pres  dans  le  rapport  de  1 a 12,  et  certains  indi- 
vidus  n’ayant  pas  moins  de  9 a 10  centimetres  de  diamelre,  on  est  porte  a admettre  qu’ils 
atteignaient  plus  de  1 metre  de  longueur.  L’echantillon  que  nous  avons  represente  pl.  XXV, 
fig.  2,  est  un  jeune  individu,  sur  lequel  la  derniere  chambre  est  assez  bien  conservee.  On 
voit  qu’a  la  difference  des  Orthoceratites  de  la  division  des  Gomphoceras,  la  bouche  etait 
evasee,  et  presentait  seulernent,  un  peu  au  dessous  de  l’ouverture,  un  leger  etranglement. 
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L’echantillon  represente  pi.  XXIV,  fig.  7,  n’est  quun  fragment  d’une  coquille  beaucoup 
plus  grande  qui  montre  tres  bien  une  structure  du  siphon  commune  a cette  espece  et  a la 
precedente.  Le  large  tube  auquel  on  donne  ce  nom,  est  enveloppe  de  plusieurs  lamelles  nais- 
sant  les  unes  au  dessous  des  autres,  les  plus  nouvelles  et  les  plus  minces  etant  les  plus 
interieures.  Ces  lamelles,  apres  avoir  suivi  le  siphon  pendant  la  hauteur  de  plusieurs  cloisons, 
s’epanouissent  tidroite  et  a gauche,  et  forment  une  des  cloisons  de  la  coquille.  Lendioit  ou 
elles  naissent  sur  le  siphon,  est  indique  par  ces  aretes  filiformes,  obliques,  mais  non  spirales 
que  tous  les  auteurs  ont  remarquees  sur  les  cloisons  de  cette  espece,  comme  sur  celles 
de  l’O.  vaginatus.  L’endroit  ou  elles  s’eeartent  pour  former  les  cloisons,  correspond  a des 
renflements  souvent  assez  distincts  sur  le  siphon.  L’obliquite  de  ces  empreintes  depend, 
comme  nous  l’avons  dit  a propos  de  VO.  vaginatus,  de  la  position  du  siphon  sur  le  bord  des 
cloisons,  dont  la  forme  est  plus  ou  moins  hemispherique. 

Dimensions.  Diametre  d’un  individu  de  taille  moyenne,  55  millimetres,  epaisseui  du 

siphon,  22;  distance  des  cloisons,  16. 

Rapports  et  differences.  Outre  la  difference  que  cette  espece  presente  avec  VO.  vaginatus 
sous  le  rapport  de  la  taille  et  des  ornements  de  la  surface,  elle  parait  s’en  distinguer  encore 
par  la  plus  grande  distance  de  ses  cloisons.  Il  y en  a rarement  plus  de  trois  dans  un  espace 
egal  au  diametre.  M.  Eichwald  dit  avoir  observe  aussi  quele  siphon  de  I’O.  duplex  est  compa- 

rativement  plus  gros  que  celuide  I’O.  vaginatus. 

Nous  reunissons,  ainsi  que  l’ont  fait  MM.  Quenstedt  et  Eichwald,  l’O.  spiralis  de  M.  Pander 
a l’O.  duplex  des  auteurs  suedois;  car  la  seconde  Orthoceratite  que  l’on  voit  souvent  dans  le 
siphon  de  l’O.  duplex,  ne  nous  parait  s’y  trouver  que  par  accident  et  ne  s y dtre  introduite 
qu’apres  la  mort  de  l’animal,  comme  nous  voyons  si  souvent  dans  les  fossiles  les  grandes 
coquilles  en  contenir  de  plus  petites.  Iln’yarien  d’etonnant  a ce  que  cette  circonstance  se 
presente  souvent  ici,  si  l’on  reflechit  a la  largeur  du  siphon  de  l’O.  duplex  et  a la  prodigieuse 
quantile  d’individus  qui  constituent  exclusivement  les  calcaires  a Orthoceratites  de  la 
Scandinavie.  Noussommes  egalement  disposes  acroire,  d’apres  des  echantillons  que  nous  avons 
vus  dans  les  collections,  que  VO.  communis  Hising.  (non  Wahl.)  doit  dtre  assimilea  l'O.  du- 
plex. Cependant,  1’extreme  difference  qui  existerait,  selon  M.  Hisinger,  dans  la  dimen- 
sion du  siphon,  nous  empeche  de  les  reunir.  M.  Quenstedt  croit  aussi  que  l’O.  bisiphonatum 
(j.  Sow.,  Sil.  sysl . , pi.  21,  fig.  23)  pourrait  appartenir  a la  meme  espece. 

Gis.  et  loc.  Cette  Orthoceratite,  comme  la  precedente,  est  caracteristique  de  l’etage  mfe- 
rieur  du  systeme  silurien.  Elle  ahonde  et  constitue  des  couches  entieres  dans  les  environs  de 
Saint-Petersbourg  et  de  Waivara,  ainsi  que  sur  les  cotes  de  l’Esthonie,  du  cote  de  Reval;  elle 
occupe  en  general  la  partie  moyenne  ou  inferieure  des  calcaires  superposes  au  gres  a Obolus. 
L’O.  duplex  n’est  cite  par  M.  Hisinger  qu’a  Kinnekulle;  l’O.  communis,  au  contraire,  est  une 

des  especes  les  plus  repandues  qu  il  y ait  en  Scandinavie. 

On  trouve  en  Amerique,  a la  base  du  systeme  silurien,  c’est-a-dire  dans  les  plus  anciennes 
couches  fossiliferes,  une  Orthoceratite  a large  siphon  lateral  que  nous  croyons  etre  l’O.  duplex. 
Plusieurs  echantillons  en  ont  ete  rapportes  par  le  capitaine  Bay  field  des  iles  qui  avoisinent  la 
cote  septentrionale  du  golfe  de  Saint-Laurent  et  de  Port-Norman,  a 1 extremite  nord  de  1 ile 
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de  Terre-Neuve.  L’Orthoceratite  figuree  par  M.  Bigsby  dans  les  Geol.  Trans.,  2e  serie,  vol.  i, 
pi.  26,  fig.  2 , et  provenant  d’une  des  lies  du  lac  Huron,  appartient  probablement  a la 
meme  espece,  et  il  faudrait  peut-etre  y rapporter  encore  une  Orthoceratite  mentionnee 
sous  le  nom  de  duplex  par  M.  Troost,  dans  son  sixieme  rapport  sur  la  geologie  du  Tennessee. 

Explication  clcs  figures.  Pl.  XXIV,  fig.  7.  Siphon  avec  une  petite  portion  des  cloisons. 
a Arete  sur  laquelle  naissent  les  laraelles  deslinccs  a former  les  cloisons. 

Pl.  XXV,  fig.  2,  a.  Individu  jeune  provenant  de  Reval  avec  la  derniere  loge  complete. 

Fig.  2,  b.  Cloison  separee  montrant  le  siphon. 

3.  ORTHOCERATITES  CALAM1TELS  ? 

PL.  XXV,  FIG.  5. 

I * 

Orthoceratites  calamiteus,  Munster,  1839,  heft  i,  p.  36,  pl.  17,  fig.  5. 

— — Id.,  1840,  heft  in,  p.  102. 

— — D’Arch.  et  de  Verneuil,  1842,  Trans,  geol.  Soc.  Lond. , 2C  sdrie,  vol.  vi,  p.  346. 

— — Portlock,  1843,  Report  on  Londond. , p.  365,  pl.  25,  fig.  1. 

Coquille  presque  cylindrique,  ornee  d’anneaux  transverses,  circulaires,  arrondis,  droits,  et 
de  stries  longitudinales  filiformes.  La  distance  entre  les  anneaux  est  a peu  pres  egale  au 
tiers  du  diametre,  et  celle  entre  les  stries  est  moilie  de  la  precedente;  on  comptecinqde  ces 
stries  dans  un  espace  de  6 millimetres. 

Rapports  et  differences.  Ce  n’est  qu’avec  doute  que  nous  rapportons  cette  espece  a TO.  cala- 
miteus  Miinst.,  qui,  suivaut  cet.  auteur,  presente  entre  chaque  anneau  des  stries  fines  et 
transverses,  qu’on  ne  distingue  pas  bien  sur  notre  echantillon.  Peut-etre  conviendrait-il 
mieux  de  la  rapproclier  de  VO.  gracile  Portlock,  qui  n’a  pas  de  stries  transverses,  et 
avec  laquelle,  par  le  contour  arrondi  de  ses  anneaux,  elle  seinble  avoir  la  plus  grande  ana- 
logic; mais  il  faudrait  alorslui  donner  un  autre  nom,  celui  de  gracilis  ayant  deja  ete  employe 
par  Blumenbach  pour  une  espece  differente.  On  doit  encore  placer  pres  de  notre  espfece 
I’O.  ornatus  ( Amplexus  Eichw.),  qui  se  distingue  par  le  nombre  presque  double  de  ses  stries 
longitudinales. 

Gis.  et  loc.  Cel  echantillon  provicnt  de  calcaires  blanchatres  appartenant  a l’etage  silurien 
superieur,  et  silues  a deux  verstes  au  sud  de  Nijui-Tagilsk  (Oui’al)  (1).  L’espece  a laquelle 
nous  I’assimilons  provisoirement  a ete  decouverte  par  le  comle  de  MiinsLer  dans  les  calcaires 
devoniens  du  Ficbtelgebirge,  et  retrouvee  par  M.  Portlock  dans  les  schistes  siluriens  de 
Tyrone  (Irlande). 

4.  ORTHOCERATITES  BACILLUS. 
pl.  xxiv,  fig.  8,  a,  b. 

Orthoceratites  bacillus,  Eichw.,  1830,  Zool.  spec.,  vol.  n,  p.  31,  pl.  2,  fig.  14. 

— — Id.,  1840,  Sil.  syst.  in  Esthl.,  p.  94. 

(1)  Depuis  que  cettc  description  et  cette  figure  ont  did  achevfe,  M.  Le  Play  a rapportd  de  Nijni-Tagilsk  plu- 
sieurs  autres  fragments  de  cette  Orthoceratite,  ainsi  qu’unc  autre  espece  couverte  de  stries  longitudinales  tres  fines 
et  voisine  del’O.  tenuistriatus Miinst. 
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Orthoceratiles  linearis,  Munster,  1840,  llntr.  zur  Petref.,  heft  in,  p.  99,  pi.  19,  fig.  1,  a,  b. 

— D’Arch.  et  de  Vern.,  1842,  Trans . geol.  Soc.  Load.,  vol.  vi,  2'  part.,  p.  345. 

Coquille  en  cone  Ires  allonge,  couverte  de  stries  transverses,  serrees,  regulieres,  fili formes, 
extremement  fines  et  au  nombre  de  vingt-cinq  dans  un  espace  de  5 millimetres.  Cloisons 
concaves,  sub-hemispheriques,  a bords  horizontaux ; siphon  central,  petit  et  arrondi,  ayant  a 
pen  pres  le  septieme  du  diametre  de  la  coquille.  La  distance  des  cloisons,  mesuree  sur  deux 
individus  d’inegale  grosseur,  cst  de  5 a 6 millimetres  sur  l’un  comme  sur  P autre. 

Rapports  et  differences.  Cette  espece  ne  differs  de  l’O.  cincta  Sow.  et  de  l’O.  centralis  His., 
que  par  P extreme  finesse  de  ses  stries;  mais  ce  caractere  est  constant  et  Lien  determine. 
Elle  se  rapproche,  au  contraire,  par  cela  ineme  de  10.  sfriolatns  Herm.  von  Meyer,  qui 
toutefois  est  plus  conique  et  qui  n’atteint  jamais  d’aussi  grandes  dimensions.  L’echantillon  que 
nous  avons  represente,  et  que  nous  avons  trouve  dans  les  falaises  de  la  mer  Baltique,  est  un 
peu  plus  conique  que  celui  figure  par  M.  Eiclnvald;  mais  nous  avons  cru  toutefois  pouvoir 
Py  reunir,  a cause  de  Pidentite  des  autres  caraclcres.  L’O.  linearis  Munster  nous  parait 
aussi  venir  sc  confondi’e  avec  l’O.  bacillus. 

Gis.  et  loc.  Cette  espece  se  rencontre  dans  les  calcaires  siluriens  des  environs  de  Reval  et 
de  Wa'ivara,  et  M.  Eichwald  la  cite  dans  le  diluvium  de  Wilna.  L’O.  linearis,  que  nous  lui 
assimilons,  provient  des  calcaires  devoniens  d’Elbersreuth  et  d’Oberscheld.  Eufin,  nous  avons 
recueilli  dans  le  calcairc  carbonifere  du  Yorkshire,  des  cehantillons  qui  ne  different  de  cette 
espece  que  par  leur  forme  un  peu  plus  conique;  si  cette  difference  est  reconnue  comme  peu 
importante,  l’O.  bacillus  serait  une  de  ces  rares  especes  qui  ont  traverse  les  trois  syste- 
mes  inferieurs  du  terrain  paleozo'ique,  sans  subir  Pinfluence  des  causes  qui  ont  si  sensible- 
ment  modifie  le  reste  du  regne  animal. 

Explication  des  figures.  Pl.  XXIV,  fig.  8,  a.  Individu  provenant  de  Wa'ivara  sur  la  mer 
Baltique. 

Fig.  8,  b.  Cloison  separee  montrant  la  position  du  siphon. 

5.  ORTHOCERATITES  OVALIS. 

PL.  XXV,  FIG.  1,  a,  b. 

Urthoceras  ovale,  Phill.,  1 830,  Geol.  of  Yorks.,  vol.  n,  p.  238. 

Coquille  lisse,  en  cone  allonge,  a section  transverse  elliptique ; cloisons  sub-hemispheriques, 
nombreuses,  a bords  droits;  la  distance  qui  les  separe,  ou  la  hauteur  des  loges  est  de  3 
millimetres  sur  une  coquille  qui  a 8 millimetres  de  diametre ; siphon  grele,  arrondi,  legere- 
ment  excentrique.  Test  Ires  mince. 

Rapports  et  differences . Cette  espece  se  distingue  de  l’O.  venustus  Miiust.,  par  le  moindre 
espacement  de  ses  cloisons,  par  la  coupe  legerement  elliptique  du  cone  cloisonnaire,  et  par  la 
position  presque  centrale  de  son  siphon.  Elle  differe  a peine,  au  contraire,  de  PO.  in&juiseplum, 
ou  du  moius  de  la  figure  que  M.  Phillips  a donnee  de  cette  espece,  et  qui  n’offre  pas,  d’une 
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maniere  prononcee,  le  caractere  signale  par  l’auteur  d’avoir  les  cloisons  tres  ecartees  dans  le 
jeune  age.  C’est  d’ailleurs  une  disposition  qu’on  observe  assez  generalement  dans  les  Or- 
thoceratites,  qui,  toute  proportion  gardee,  ont  les  cloisons  plus  espacees  dans  le  jeune  age 
que  dans  l’age  adulte,  ce  qui  s’explique  par  le  ralentissement  de  leur  croissance. 

Gis.  et  loc.  Gres  houillers  d’Artinsk,  avec  les  Goniatites  Orbignyanus,  Jossce,  etc.,  etc. 

Explication  des  figures,  Pl.  XXV,  fig.  1,  a.  Fragment  d’un  jeune  individu. 

Fig.  1,  b.  Interieur  d’une  cloison. 

6.  ORTHOCERATITES  VERMICULARIS.  — {Nov.  sp.) 

PL.  XXV,  FIG.  4. 

Coquille  droite  et  conique.  Cloisons  nombreuses,  legereinent  concaves,  placees  a environ 
2 millimetres  de  distance  les  unes  des  autres.  Siphon  central,  compose  d'anneaux  semblables 
a des  grains  de  chapelet  on  a des  articulations  vermiculaires  que  separent  des  etranglements 
produits  par  les  cloisons.  Ces  anneaux  forment  un  tube  clos  et  sans  communication  avec  les 
chambres;  leur  diametre  est  a peu  pres  egal  au  sixieme  du  diametre  total  de  la  coquille. 

Rapports  el  differences.  Cette  interessante  espece  appartientau  groupe  d’Orthoceratiles  que 
M.  Quenstedt  a designe  sous  le  nom  de  Cochleali,  et  dont  MM.  Stokes  et  Troost  ont  fait  les 
genres  Ormoceras  et  Conotubularia,  Elle  presente  avec  YOrmoceras  Bay  field'd  Stokes  (1)  cette 
difference  que  chaque  cloison  correspond  a la  separation  des  anneaux,  au  lieu  de  s’introduire 
dans  une  echancrure  pratiquee  au  milieu  des  anneaux  eux-memes.  Mais  toutes  les  especes  du 
genre  Ormoceras  ne  sont  pas  ainsi  organisees : les  Ormoceras  Back'd  et  fV hitei  (2)  paraissent 
offrir  la  meine  structure  que  notre  espece  de  Russie,  et  n’en  different  que  par  leur  taille 
beaucoup  plus  considerable.  C’est  avec  line  coquille  semblable,  oil  le  siphon  avait  une  struc- 
ture radiee,  i[ue  M.  Bronn  a etabli  le  genre  Actinoceras ; mais  comme  nous  avons  observe 
ce  me  me  caractere  dans  une  ou  deux  especes  de  Cyrtoceratites,  nous  nc  croyons  pas  qu’il 
puisse  suffice  seul  a l’etablissement  d’un  genre.  Les  Ortlioceratites  a siphon  periodiquemenl 
renffe  sont  connues  depuis  tres  long-temps;  Brevn,  en  1732  (3),  en  a figure  une  espece  qui 
est  devenuc  depuis  l’O.  cochlcatus  de  Schlotheim  et  l’O.  crassivenlris  des  auteurs  suedois. 

Gis.  et  loc.  L’echantillon  que  nous  avons  figure  provient  des  calcaires  devoniens  blancs  et 
marneux  situes  a quelques  verstes  au  sud  de  Lichvin,  gouvernement  de  Kaluga.  Il  nous  a 
eledonne  par  M.  Olivieri  avec  un  autre  assez  fortement  courbe  dans  sa  longueur,  et  qui  doit 
etre  considere  comme  une  variete  de  la  meine  espece,  ou  peut-etre  meme  comme  une  espece 
differente.  Le  siphon  de  cette  variete  est  plus  petit  que  dans  1’ espece  que  nous  venons  de  de- 
crire,  mais  il  a tout-a-fait  la  in£me  structure.  Enfin,  nous  possedons  mi  troisieme  echantillon 
trouve  par  l’un  denous  dans  les  depots  devoniens  des  bords  du  Don,  pres  de  Voroneje.  Son 

(1)  Trans,  (jeol.  Soc.  Lond.,  2'  stir. , vol.  v,  pl.  60,  fig.  1. 

(2)  Ibid.,  vol.  I,  pl.  30,  fig.  1 et  2. 

(3)  Dissertalio  de  Polythalamiis,  p.  37,  pl.  6,  fig.  1. 
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siphon  est  un  peu  excentrique,  et  ses  cloisons  sont  obliques.  Comme  cet  echantillon  parait  avoir 
ete  deforme,  nous  eviterons  d’en  faire  une  nouvelle  espece,  et  nous  le  reunirons  provisoi- 
rement  a celle  que  nous  venons  de  decrire. 

Explication  de  la  figure.  Pl.  XXV,  rig.  4.  Individu  provenant  de  couches  situees  quelques 
verstes  an  sud  de  Lichvin. 

7.  ORTHOCERATITES  FREARSI.  — (Nov.  sp.) 

PL.  XXV,  FIG.  3. 

Cette  espece,  dont  nous  nc  possedons  qu  un  individu  incomplet  dii  a lexticme  obh- 
geancc  de  M.  Frears,  semble  etablir  un  passage  des  Orthoceratites  aux  Gomphoceras.  Elle 
n’a  pas  les  contours  arrondis  ni  la  forme  ellipsoid.©  de  ces  derniers;  les  lignes  directrices 
sont  droites  comine  dans  les  Orthoceratites,  maisa  1’ inverse  de  ce  qui  a lieu  dans  celles-ci, 
la  derniere  chambre  se  retrecit  graduellcment  jusqn’a  l’ouverture.  Cette  diminution  tie  dia- 
metre commence  vers  les  trois  ou  quatre  dernieres  cloisons.  On  doit  presumer,  d’apres  le 
retrecissement  de  la  derniere  chambre,  que  son  ouverture  etait  a demi  fermee,  comme  dans 
les  Gomphoceras. 

Dimensions.  Diametre,  25  millimetres;  distance  des  cloisons,  5. 

Gis.  et  loc.  Cette  espece  provient  des  calcaires  carboniferes  hlancs  des  environs  de  Moscou, 
ou  elle  a ete  trouvee  par  M.  Frears,  l’un  de  nos  amis. 

Appendice.  M.  Eicbwald,  dans  son  Meraoire  sur  les  fossiles  du  gouvernement  de  Novgo- 
rod, cite  encore  sept  especes  d’ Orthoceratites  du  calcaire  carbonifere  du  Valdai,  qui  ne  nous 
paraissent pas suffisamment  caracterisees,  et sim  lesquelles  il  ne  s’exprime  lui-meme  quaver 
reserve.  Trois  d’entre  elles  lui  out  paru  pouvoir  elrc  idenlifiees  avec  l’O.  Gesneri  Mart,  et 
les  0.  unguis  et  laterale  Phill.,  une  quatrieine  avec  l’O.  crepitaculum  Fisch.,  et  les  trois  autres, 
les  O',  comprcssiusculus,  acuminatus  et  ornatus,  sont  considerees  par  lui  comme  nouvelles.  Ce 
ne  sont  que  des  moules  sur  lesquels  il  n’a  pu  observer  le  siphon,  et  que  pour  cette  raison 
il  rapproche  a tort  des  Amplexus,  qui  appartiennent  a la  classe  des  Polypiers.  Dans  son  Sys- 
teme  silurien  de  I'Eslhonie,  le  meine  auteur  cite  encore  plusieurs  autres  especes  que  nous 
n’avons  pas  eu  occasion  de  voir  pendant  notre  rapide  voyage  a travers  ces  contrees. 

M.  Fischer  a decrit  aussi  dans  son  grand  ouvrage  sur  le  gouvernement  de  Moscou,  quel- 
ques Orthoceratites  qu’il  croit  nouvelles,  et  a etabli  sur  des  echantillons  incomplets  et  sans 
caracteres  suflisants  des  genres  nouveaux,  tels  que  Melia  et  Sannionites,  qui  ne  peuvent  etre 
conserves  dans  la  science. 

Enfin,  nous  connaissons  encore  en  Russie  une  petite  espece  que  nous  n’avons  pas  decrite 
parce  qu’elle  n’est  pas  dans  un  assez  bon  etat  de  conservation.  C’est  l’O.  calamus  de  Koninck, 
tres  voisin  de  son  0.  Martinianum,  Foss,  dc  Belg.,  pl.  44,  f.  4.  Notre  echantillon,  qui  provient 
des  calcaires  carboniferes  de  Cosatchi-Datchi  (Oural),  est  grele  et  allonge;  il  a environ 
42  millimetres  de  longueur,  5 a son  plus  grand  diametre  et2  1/2  a son  extremite.  Les  cloisons 
sont  a 1 millimetre  1/2  de  distance  les  unes  des  autres;  ce  n’est  qu’un  fragment. 
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1.  GOMPHOCERAS  EICHWALDI  (1).  — (Nov.  sp .) 
PL.  XXIV,  FIG.  9. 


Gomphoceras  subfusiformc,  Eicliw.,  1842,  Urwelt  Russl.,  heftn,  p.  70,  pi.  7,  8 (non  Miinst.). 


Coquille  sub-fusiforrae,  courte,  attenuee  vers  sa  partie  anterieure,  eirculaire  dans  sa  section 
transverse.  Cloisons  peu  profondes,  ii  bords  droits  et  horizontaux,  et  separees  les  unes  des  au- 
tres  par  une  distance  d’environ  3 millimetres.  Siplion  epais,  ayant  a peu  pros  le  quart  du 
diametre  de  la  coquille,  alternativement  etrangle  et  renfle  dans  sa  longueur ; ce  siphon  pre- 
sente une  grande  analogic  avec  celui  de  YO.  piriformis  Mureb.,  dont  il  diffdre  toutefois  en 
ce  que  les  etranglemenLs  correspondent  au  milieu  de  1 espace  intercloisonnaire,  et  non  a la 
cloison  meme  (2).  La  plus  grande  cpaisseur  de  la  coquille  se  trouve  vers  les  deux  ou  trois 
dernieres  cloisons,  et  de  la  elle  s’atteuue  progressivement  vers  la  bouclie,  dont  I’extremite  est 
brisee  dans  notre  echantillou.  Le  test  est  lisse  et  laisse  voir  les  cloisons  par  transparence ; il  sem- 
ble  etre  depouille  de  sa  couche  externe,  et  n’offre  pas  les  stries  fines  et  longitudinales  dont 
parle  M.  Eichwald. 

Dimensions.  Lougueur  de  notre  fragment,  50  millimetres  ; epaisseur,  24;  diametre  du  si- 
phon, 6 ; distance  des  cloisons,  3. 

Rapports  et  differences.  Par  sa  forme  generate,  cette  espece  est  parfaitement  distincte  de 
YO.  piriformis;  par  son  siphon,  elle  nc  s’eloigne  pas  moins  de  l’O.  subfusiformis  Miinst.,  a 
laquelle  M.  Eichwald  la  reunit.  Celle-ci,  en  effet,  ayant  un  siphon  tres  etroit,  selon  l’expres- 
sion  de  M.  de  Munster,  parait  etre  avec  notre  espece  dans  le  meme  rapport  que  l’O.  sub- 
piriformis  avec  YO.  piriformis. 

Gis.  et  loc.  Cette  belle  et  interessante  espece  provient  des  calcaires  siluriens  de  Saint- 
Petersbourg,  ou  elle  a ete  decouverte  par  M.  Worth,  a qui  nous  la  devons. 

2.  GOMPHOCERAS  SULCATULUM.  — (Nov.  sp.) 

PL.  XXV,  FIG.  6. 

Orthoceratites  Eifeli , Helmers.,  1840,  Ueber  die  geognos.  des  Land,  zwisch.  dem  llmen-und.  Peipus 
see.,  p.  6. 

(1)  Le  genre  Gomphoceras,  propose  par  M.  Sowerby  dansle  Silurian  system  de  M.  Murchison,  a etc  adopts 
par  M.  de  Munster  et  le  capitaine  Portlock.  Nous  croyons  que  ce  genre  peut  etre  conserve,  si  on  le  limite  a ces 
coquilles  courtes,  ovoi'des,  subitement  renfldes,  qui  ont  la  bouche  etroite,  presque  fermee  dans  le  milieu  et  large- 
ment  ouverte  sur  les  cOtes,  et  dont  le  siphon  est  situe  sur  le  bord  des  cloisons.  Ainsi  definis,  les  Gomphoceras 
sont  aux  Orthoceratites  ce  que  sont  les  Phragmoceras  par  rapport  aux  Cyrtoceratites. 

(2)  M.  Bayle,  ingenieur  des  mines  4 Paris,  nous  a montre  un  edne  alveolaire  de  Beiemnite  dans  lequel  les 
articulations  du  siphon  sont  independantes  des  cloisons,  comme  dans  le  G.  Eichwaldi,  et  ne  leur  correspon- 
dent pas. 
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Coquille  piriforme,  courie  et  renflee  vers  sa  par  tie  anterieure;  bouche  etroite  et  transverse. 
Gloisons  legerement  ondulees,  nombreuses,  pen  concaves,  placees  a 3 millimetres  l’une  de 
1’autre,  et  ne  se  continuant  pas  jusqu’a  l’endroit  oil  la  coquille  atteint  sa  plus  grande  largeur ; 
derniere  chambre  proportionnellement  tres  grande,  legerement  renflee  vers  sa  base  et  brus- 
quement  retrecie  au  sommet.  Bien  que  le  test  manque  dans  notre  echantillon,  on  voit  sur 
le  moule  la  trace  de  sillons  transverses  onduleux  qui  ne  suivent  pas  le  contour  des  cloisons.  Le 
siphon  n’est  pas  visible,  mais  I’extreme  analogie  de  notre  echantillon  avec  les  especes  devo- 
niennes  des  bords  du  Rhin  nous  porte  a croire  qu’il  est,  comme  chez  celles-ci,  petit  et  place 
pres  du  bord. 

Rapports  et  differences.  Sans  les  sillons  transverses  dont  cette  coquille  est  omee,  nous  aurions 
ete  tres  disposes  ii  la  reuuir  au  G.  subfusiforme  dont  certains  individus  ont  avec  elle  une  grande 
ressemblance  de  forme.  Il  y a lieu  de  penser  que  la  coquille  que  nous  avons  designee  dans 
notre  ler  vol.,  p.  45,  sous  le  nom  d’O.  subfusifortnis,  et  dont  nous  n’avons  vu  sur  les  bords  du 
lac  Ilmen  que  des  fragments  tres  incomplets,  doit  appartenir  a cette  espece,  ainsi  que  celle 
nommee  par  M.  Ilelmersen  0.  Eifeii.  Comme  nous  ne  sommes  pas  certains  de  l’identite  de  cette 
derniere  avec  la  notre,  et  que  celle-ci  d’ailleurs  ne  se  trouve  pas  dans  l’Eifel,  nous  proposons 
de  lui  donner  le  nom  de  G.  stdcatulum.  Le  Conilites  Kielcensis  Pusch,  dont  le  cone  s’elargit 
rapidement,  est  plus  voisin  du  G.  subpiri.  forme  que  de  l’espece  qui  nous  occupe. 

Gis.  et  loc.  L’echantillon  que  nous  avons  figure  provient  des  couches  devoniennes  des  bords 
du  Don,  pres  de  Voroneje;  d’autres  ont  ete  decouverts  par  M.  Helmersen  aux  environs  de 
Pskof,  et  par  nous  pres  du  lac  Ilmen,  dans  des  couches  du  meme  age.  C’est  egalement  au 
systeme  devonicn  que  I’ou  rapporle  en  general  les  calcaires  des  bords  du  Rhin,  ainsi  que  ceux 
de  Gattendorf,  pres  de  Bayreuth,  ou  se  rencontre  le  G.  subfusiforme. 

Appendice.  M.  Asmus  nous  a envoye,  comme  provenant  des  cotes  de  la  mer  Baltique,  une 
petite  espece  de  Gomphoceras  qui  rappelle  beaucoup  l’O.  inflatus  Goldf.,  de  l’Eifel. 

1.  CYRTOCERATITES  NOVEM-ANGULATUS.  — {Nov.  sp .) 

PL.  XXIV,  FIG.  10,  a,  b. 

Coquille  lisse,  legerement  arquee,  composee  de  neuf  faces  planes,  inegales,  disposees  syme- 
triquement  par  rapport  au  siphon,  et  terminees  par  des  aretes  vives  et  tranchantes.  Section 
transverse  offrant  la  forme  d’un  polygone  a neuf  cotes.  Siphon  grele,  situe  pres  du  dos  a la 
partie  convexe  de  la  coquille.  Cloisons  nombreuses,  sub-hemispheriques,  hoi'izontales,  placees  a 
peu  pres  a 2 millimetres  Tune  de  1’autre. 

Dimensions.  Longueur,  30  millimetres;  plus  grand  diametre,  9;  plus  petit,  5. 

Rapports  et  differences.  La  courbure  de  cette  coquille  n’est  pas  le  seal  caractere  qui  nous  ait 
engages  a la  rapporter  aux  Cyrtoceratites  plutot  qu’aux  Orthoceratites.  Sa  surface  anguleuse 
ne  s’est  pas  encore  presentee  chez  ces  dernieres  coquilles,  qui  sont  ou  rondes  ou  elliptiques,  tan- 
dis  qu’on  conuait  un  assez  grand  nombre  de  Cyrtoceratites  ainsi  prismatiques.  A la  verite 
les  Cyrtoceratites  sont  ordinairement  plus  recourbees,  et  sous  ce  rapport  notre  C . novem- 
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angulatus  peut  etre  considere  comrne  formant  un  passage  d’un  genre  a l’autre.  L’O.  Brown'd 
[Trans,  geol.  Soc.  Mane  It.,  vol.  i,  pi.  7,  fig.  40),  doit  aussi,  nous  le  pensons,  appartenir  au 
genre  Cyrtoceratite;  cette  espece  est  meme  tres  voisine  de  la  notre,  et  ne  s’en  distingue  que 
par  le  nombre  de  ses  cotes  anguleuses  qui  n’est  que  de  sept.  Leur  forme  est  aussi  plus  obtuse. 

Gis.  et  loc.  Calcaire  carbonifere  de  Cosatchi-Dalchi,  a Test  de  Miask  (Oural).  Nous  n’en 
possedons  que  des  fragments,  dont  aucun  n’a  conserve  la  derniere  chambre. 

Explication  des  figures.  Pl.  XXIV,  fig.  10,  a.  Fragment  d’un  jeune  individu. 

Fig.  10,  b.  Cloison  separee. 

2.  CYRTOCERATITES  ARCHIACI.  — {Nov.  sp .) 

PL.  XXIV,  FIG.  11,  a,  b. 

Cette  jolie  petite  Cyrtoceratite,  Liien  que  privee  de  son  test,  est  parfaitement  distincte 
de  toutes  les  especes  connues,  par  le  rapprochement  extreme  de  ses  cloisons  et  par  la  forme 
de  son  siphon.  Le  fragment  que  nous  possedons  a conserve  une  portion  de  la  derniere  cham- 
bre et  treize  cloisons.  La  distance  qui  separe  celles-ci  est  a peu  pres  de  2 millimetres,  et  leur 
profondeur  de  5 ; les  cloisons  anterieures  sont  plus  serrees  que  celles  de  la  partie  movenne 
de  lacoquille;  elles  sont  legerement  ondulees  comme  dans  les  Lituites,  et  decrivent  sur  les 
cotes  une  courbe  dont  la  concavite  est  tournee  eu  avant.  Le  siphon,  place  sur  le  milieu  du  dos, 
est  petit,  marginal,  et  parait  etre  renfle  entre  les  cloisons,  comme  dans  le  Gomplioceras 
Eichwaldi.  La  forme  generate  de  la  coquille  est  legerement  arquee,  et  sa  coupe  transverse 
circulaire.  Elle  augmente  tres  lentement  en  epaisseur,  et  le  cone  est  sub-cylindrique. 

Dimensions.  Hauteur  et  largeur,  20  millimetres;  diametre  du  siphon,  2. 

Rapports  et  differences.  Cette  espece  dillere  du  C.  falcatus  (O.  id.  Sclilot.),  qui  se  trouve 
egalement  en  Russie,  par  le  rapprochement  de  ses  cloisons,  par  la  position  tout-a-fait  mar- 
ginale  de  son  siphon,  et  par  la  forme  presque  circulaire  de  sa  coupe  Irausversale. 

Gis.  el  loc.  Cette  interessante  coquille  provient  des  calcaires  siluriens  des  environs  de 
Reval  et  nous  a ete  envoy ee  par  M.  Asmus. 

Explication  des  figures.  Pl.  XXIV,  fig.  11,  a.  Individu  vu  par  le  cote. 

Fig.  11,6.  Fragment  du  meine  montrant  le  siphon  et  une  parlie  du  dos. 

1 . LITUITES  CORNU ARIETIS. 

PL.  XXV,  FIG.  7,  a,  b. 

Lituites  cornuarictis,  J.  Sow.  1839,  Sit.  syst.,  Murch.,  p.  663,  pl.  20,  fig.  20  (an  id.,  pl.  22,  fig.  18  ?). 
Trocholites  ammonius?  Emmons,  1862,  Geol . of  New- York,  part,  iv,  p.  279,  fig.  3;  p.  392,  fig,  1. 

Lituites  cornuarielis  ? Porllock,  1863,  Report,  on  Londond.,  etc.,  p.  383,  pl.  28,  B,  fig.  7. 


Coquille  disco'ide,  couverte  de  stries  transverses,  lamelleuses,  obliques,  irregulieres  et 
inegaleinent  espacees,  entre  lesquelles  on  observe  des  stries  plus  tines,  en  nombre  variable 


360  TERRAIN  PALEOZOIQUE. 

et  egalement  lamelleuses.  Ces  stries  decrivent  sur  les  cotes  une  courbe  convexe  en  dehors,  et 
s’inflechissent  en  arriere  pour  former,  a leur  passage  sur  le  dos,  un  sinus  profond  et  pointu 
en  forme  de  V.  Spire  non  embrassanLe,  composee,  dans  la  partie  regulierement  enroulee,  de  trois 
ou  quatre  tours  decouverts,  contigus,  legerement  arrondissurles  cotes  etsurledos;  le  dernier  se 
sepai'e  et  se  projetle  en  une  partie  courte  et  droite.  Boucbe  presque  aussi  large  que  haute, 
et  presentant  vraisemblablement,  quand  elle  est  entiere,  une  profonde  echancrure  a la  partie 
superieure,  commc  l’indiquent  les  stries  d’accroissement.  Cloisons  simples,  droites  et  non 
sinueuses ; on  en  compte  environ  vingt  dans  la  inoitie  d’un  tour  de  spire.  La  partie  droite  de 
la  coquille  et  une  petite  partie  du  dernier  tour  constituent  la  derniere  chambre  qu’occupait 
1’ animal.  Siphon  inconnu. 

Dimensions.  Diametre  de  la  partie  enroulee,  65  millimetres;  epaisseur,  17. — Par  rapport  au 
diametre : hauteur  du  dernier  tour,  0,28;  largeur  de  l’ombilic,  0,50. 

Rapports  et  differences.  Cette  espece  ne  differe  du  L.  cornuarietis  d’Angleterre  que  par  la 
moindre  saillie  des  stries  transverses;  mais  M.  Sowerby  a reconnu  que  ce  caractere  etait 
variable,  ct  qu’il  existail  mcmc  en  Angleterre  des  differences  considerables  a cet  egard;  il  y 
a certainement  plus  loin  de  sa  var.  a a sa  var.  ft,  que  de  celle  derniere  a la  notre.  La  pro- 
fonde inflexion  des  stries  a leur  passage  sur  le  dos  rappellc  une  disposition  qu  on  observe 
dans  certains  Nautiles,  tels  que  les  N.  Tcheffkini  et  bicarinatus.  Si  la  coquille  rapportee  par 
M.  Portlock  a l’espece  qui  nous  occupe  n’est  pas  ecrasee,  elle  en  differe  par  son  dos  carene 
et  trancliant. 

Gis.  et  Loc.  Cette  coquille  provient  des  calcaires  siluriens  des  environs  de  Reval,  ou  elle  a 
ete  recueillie  par  M.  Asmus,  a qui  nous  en  sommes  redevables.  En  Angleterre,  le  L.  cornua- 
rietis est  caracteristique  des  roclies  siluriennes  inferieures,  et  se  rencontre  a Corton,  a Pres- 
teign,  et  dans  les  environs  de  Llandovery.  Si  Ton  y reunit  le  Trochilites  ammonias  d’Ame- 
rique,  comme  nous  croyons  devoir  le  faire,  cette  espece  preud  veritablement  une  assez 
grande  importance  par  l’etendue  de  sa  distribution  geographique. 

Explication  des  figures.  Pl.  XXV,  fig.  7,  a.  Grand  individu  vu  ducote  de  l’ombilic. 

Fig.  7,  b.  Le  mcmc  vu  du  cote  du  dos. 

2.  LITU1TES  ODINI. 

PL.  XXV,  FIG.  8,  a,  b,  c. 

' Clymenia  Odini?  Eichw.,  1840,  Sil.  syst.  in  Esthl.,  p.  107. 

Coquille  discoide,  finement  etelegamment  striee.  Les  stries,  regulieres  et  serrees,  se  replient 
en  arriere  en  suivant  une  courbe  legere  a parlir  de  1’ombilic,  et  forment,  en  passant  sur  ledos, 
un  sinus  assez  profond  et  arrondi.  Spire  non  embrassante,  composee  dans  la  partie  reguliere- 
ment enroulee,  de  trois  ou  qua  tret  ours  unpeu  plus  hauts  que  larges,  contigus,  legerement  ar- 
rondis  sur  les  cotes,  et  dont  le  dernier  se  separe  et  se  projette  en  avant  en  une  partie  droite, 
tres  courte  et  depourvue  de  cloisons.  Bouche  arrondie  ou  legerement  elliptique,  un  peu  plus 
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haute  que  large  et  vraisemblablement  echancree  a sa  partie  superieure,  suivant  le  sinus  que 
decrivent  les  stries  d’accroissement.  Cloisons  serrees,  concaves,  a bords  droits  sur  la  region 
dorsale  et  legerement  arques  sur  les  cotes.  On  en  corapte  environ  dix-sept  dans  un  demi-tour 
de  spire.  Siphon  place  entre  le  centre  des  cloisons  et  Ieur  bord  interieur  ou  ventral. 

Dimensions.  Diametre  de  la  partie  spirale,  45  millimetres;  epaisseur,  13.  Par  rapport 

au  diametre:  hauteur  du  dernier  tour  de  spire,  0,30;  epaisseur,  0,28;  largeur  de  I’om- 
bilic,  0,43. 

Rapports  et  differences.  Cette  espece  se  distingue  de  la  precedente  par  ses  stries  moins 
lamelleuses,  presque  egales  entre  elles,  et  par  le  sinus  moins  profond  et  plus  arrondi  qu’elles 
forment  en  passant  sur  le  dos.  L’echantillon  que  nous  figurons  ici  nous  a ete  doune  par 
M.  Eichwald  sous  le  nom  de  Clymenia  Odini.  C’est  en  le  degageant  de  sa  gangue  que  nous 
avons  decouvert  que  le  dernier  lour  se  delache  des  autres,  et  que  la  coquille  apparlient  veri- 
tablement  au  genre  Lituile.  La  position  du  siphon  n’est  pas  non  plus  la  meme  que  dans  les 
Clymenia,  et  si,  comme  le  dit  M.  Eichwald,  le  siphon  dans  sa  C.  Odini  est  situe  a cette  partie 
du  tour  qui  s’appuie  sur  les  lours  precedents,  cette  espece  serait  generiquement  differente 
de  celle  que  nous  decrivons  ici;  aussi  ne  les  reunissons-nous  qu’avec  doute.  La  position  du 
siphon  parait  etre  variable  dans  les  Lituites,  car  dans  le  Liluites  liluus  le  siphon  est  sub- 
ventral  ou  place,  comme  ici,  entre  le  centre  et  la  partie  concave  de  la  spire,  tandis  que  dans 
le  L.  convotvans  il  est  sub-dorsal,  a peu  pres  comme  dans  les  Cvrtoceratites. 

Gis.  et  Loc.  Cette  belle  espece  a ete  trouvee  par  M.  Eichwald  dans  les  calcaires  de  l’ile 
d’Odinsholm,  qui  font  partie  de  l’etage  inferieur  du  systeme  silurien. 

Explication  des  figures.  Pl.  XXV,  fig.  8,  a.  Individu  adulte. 

Fig.  8,  b.  Le  mdme  vu  du  profit. 

Fig.  8,  c.  Fragment  d’un  individu  plus  jeune  montrant  la  place  du  siphon. 

CLYMEINIA  ANTIOUISSIMA. 

Clymenia  antiquissinia,  Eichw.,  18A0,  Sit.  syst.  in  Estht.,  p.  115. 

— — Id.,  18A2,  Unveil  Russ.,  heft  it,  p.  33,  pl.  3,  fig.  16, 17. 

Cette  Clymene,  une  des  plus  grandes  qui  nous  soient  connues,  a ete  parfaitement  decrite  par 
M.  Eichwald  qui  l’a  decouverte.  Ses  caracteres  principaux  consistent  dans  sa  forme  aplatie  et 
dans  les  cotes  etroites  et  saillantes  dont  elle  est  ornee ; celles-ci  sont  obliques  et  tres  eloignees 
les  unes  des  autres,  et  dans  une  coquille  de  60  a 65  millimetres,  la  distance  qui  les  separe 
est  de  10  a 12  millimetres.  L’ombilicest  tres  ouvert  et  laisse  voir  tous  les  tours,  au  nomhre 
de  quatre  ou  cinq,  qui  se  touchent  sans  se  recouvrir. 

La  coquille  dont  cette  espece  se  rapproche  le  plus  pour  la  forme  est  la  C.  subnodosa  Miinsl., 
Reit.,h.  V,  pl.  12,  fig.  4 ; mais  ses  cotes  sont  plus  minces  et  regnent  sur  toutela  largeur  du  tour 
de  spire.  Elle  est  surtout  remarquable  en  ce  qu’elle  ollre  une  sorte  de  passage  des  Clymenes 
vers  les  Nautiles,  car  elle  a le  siphon  ventral  des  unes  et  la  forme  des  cloisons  des  autres. 
Les  cloisons  en  effet,  au  lieu  de  former  sur  le  dos  une  sellearrondieeteonvexe  en  dehors,  de- 
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crivent  un  sinus  concave,  exactement  comme  dans  les  Nautiles  que  nous  allons  deer  ire.  La 
C.  antinuissitm  ne  differe  done  de  ces  derniers  que  par  la  position  ventrale  du  siphon,  po- 
sition qui  parait  meme  n’etre  pas  constante,  puisque  M.  Eichwald  assure  que  lorsque  la 
coquille  atleint  son  troisieme  tour  de  spire,  le  siphon  s’eloigne  un  peu  du  bord  ventral  pour 
se  rapprochcr  legerement  du  milieu.  Rien  ne  la  distingue  alors  d’uu  veritable  Nautile. 
Dimensions.  Diametre,  130  millimetres;  epaisseur  du  dernier  tour,  32;  hauteur,  28. 

Gis.  et  loc.  Cette  espece  a ete  trouvee  dans  les  calcaires  siluriens  de  l’ile  de  Dago. 


1 . NAUTILUS  TUBERCULATUS. 
PL.  xxv,  FIG.  12,  a,  b. 


Nautilus  tuberculatus,  Sow.,  1821,  Min.  conch.,  vol.  hi,  p.  90,  pi.  2/i9,  fig.  Zi. 

— — Phill.,  1836,  Geol.  o/Yorksh.,  vol.  n,  p.  232,  pi.  22,  fig.  27,  29. 

Coquille  un  peu  comprimee  dans  son  ensemble  et  paraissant,  autant  qu’on  peut  en  juger  sur 
un  fragment  du  test,  avoir  ete  ornee  de  stries  fines,  fortement  inflechies  en  arriere  sur  le 
milieu  du  dos.  Spire  non  embrassante;  ombilic  tres  ouvert;  tours  arrondis  sur  le  dos,  plats 
sur  les  cotes,  pourvus  chacun  de  quinze  a seize  tubercules  pelits,  anguleux,  egalement  espa- 
ccs,  et  places  sur  1’arete  ou  s’unissent  le  dos  et  les  cotes,  et  oil  la  coquille  atteint  sa  plus 
grande  epaisseur.  Sur  le  milieu  du  dos,  on  observe  une  ligne  saillante  extrdmement  fine  (ne- 
gligee dans  notre  dessin)  et  deux  autres  aretes  obluses  plus  larges,  placees  entre  celle-ci  et 
la  naissance  des  tubercules.  Ces  aretes  sont  presque  ellacees  vers  les  dernieres  eloisons.  Bou- 
che  plus  large  que  haute,  biangulaire  a sa  partie  superieure  et  aplatie  sur  les  cotes.  Cloi- 
sons  arrondies  en  avant  sur  les  deux  carenes  exterieures  ou  sont  places  les  tubercules  et  ega- 
lement inflechies  en  arriere  sur  le  dos  et  sur  les  coles.  Le  nombre  des  eloisons  est  environ  dou- 
ble de  celui  des  t ubercules;  ainsi  I on  en  compte  de  quatorze  a seize  dans  un  demi-tour  de  spire. 

Dimensions.  Diametre,  38  millimetres. — Par  rapport  au  diametre  : hauteur  du  dernier 
tour,  0,38;  epaisseur,  0,50;  largeur  de  I’ombilic,  0,44. 

Rapports  et  differences.  Les  Nautiles  a tours  tres  decouverts  et  a large  ombilic  ne  sont 
connus  que  dans  le  terrain  paleozo'ique,  et  caraclerisent  particulierement  les  depots  de  l’e- 
poque  carbonifere.  Nous  avons  cru  pouvoir  rapporter  cette  espece  au  N.  tuberculatus  Sow., 
bien  qu’clle  ne  paraisse  pas  alteindre  une  tail  le  aussi  considerable.  Si  la  figure  que  M.  Phillips 
a donnee  de  ce  dernier  est  exacte,  il  aurait  les  eloisons  moins  concaves  sur  les  cotes  que  le 
noire. 

Gis.  et  loc.  Ce  beau  Nautile  a ete  trouve  au  niont  Kachkabache,  dans  les  environs  d’Artinsk, 
arrondissement  de  Slataoust  (Oural),  ou  sc  trouve  une  puissante  formation  de  gres,  superieure 
au  calcaire  de  montagne  et  parallele  a la  formation  houillerc.  Nous  devons  cet  echantillon 
a la  liberalile  de  M.  Jossa,  directeur  des  mines  d’Artinsk.  Nous  avons  trouve  une  variete 
aussi  grande  que  celle  d’Angleterre  dans  le  calcaire  de  montagne  des  bords  de  la  riviere 
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Prikcha  (Valdai)  et  dans  celui  des  environs  de  Vitegra.  Peut-etre  doit-on  rapporter  a la  meme 
espece  la  Spirula  tuber culata  Eichw.,  qui  provient  aussi  du  Valdai. 

Explication  des  figures.  Pl.  XXV,  fig.  12,  a.  Individu  vu  du  cote  de  l’ombilic. 

Fig.  12,  b.  Le  meme  vu  du  cote  du  dos. 


2.  NAUTILUS  TCHEFFKINI. 
PL.  XXV,  FIG.  9,  a,  b. 


Goqnille  de  taille  moyenne,  ornee  de  stries  fines,  elegantes,  sinueuses,  fortement  inflechies 
en  arriere  et  formant  un  angle  arrondi  sur  le  milieu  du  dos.  Cotes  garnis  dans  le  jeune  age 
de  tubereules  arrondis,  et  dans  l’age  adulte  de  cotes  minces  et  allongees  qui  ne  se  prolongent 
pas  jusqu’a  la  suture;  dos  enlierement  lisse.  Spire  non  cmbrassante,  laissant  apercevoir  deux 
ou  trois  lours ; ombilic  tres  ouvert,  ayant  plus  des  2/5  du  diametre  total  de  la  coquille.  Tours 
arrondis,  plus  larges  que  hauls,  s’appuyaut  les  uns  sur  les  autres  sans  se  penetrer  ni  se 
modifier  profondement,  croissant  rapidement  avec  l’age,  de  maniere  que  cbacpie  tour 
est  a peu  pres  trois  fois  plus  large  que  le  tour  precedent.  Bouche  plus  large  que  haute,  a 
peine  echancree  par  le  retour  de  la  spire.  Cloisons  droites  sur  la  region  dorsale,  et  legerement 
inflechies  en  arriere  sur  les  cotes;  on  en  compte  environ  vingt-cinq  dans  un  seul  tour  de 
spire.  La  derniere  loge  liabitee  par  1’animal  occupe  la  moitie  du  dernier  tour.  Siphon  place 
entre  le  bord  exterieur  ou  dorsal  et  le  centre  des  cloisons. 

Dimensions.  Diametre,  21  millimetres.  Nous  possedons  un  echantillon  de  30  millimetres, 
et  il  y en  a de  plus  gros  encore.  Epaisseur,  1 1 1/2.  — Par  rapport  au  diametre : hauteur  du 

dernier  tour,  0,37,  largeur  de  l’ombihc,  0,40- 

Rapports  et  differences.  Cette  espece  diflere  de  la  precedente  par  la  forme  et  la  place  de  ses 
tubereules,  par  la  moindre  sinuosite  des  cloisons,  enfin  par  le  contour  arrondi  et  le  rapide 
accroissement  des  tours  de  spire;  ajoutons  que  le  siphon  dans  le  N.  tuberculatus , tel  qu  il  est 
decrit  par  M.  Phillips,  est  place  au  centre  des  cloisons.  Le  N.  Tclieffkini  nous  parait  done 
constituer  une  espece  encore  non  decrite,  et  nous  sommes  heureux  de  la  dedier  au  general 
Tcheffkine  coinme  un  faible  temoignage  de  notre  amitie  et  de  notre  reconnaissance,  non 
seulement  pour  avoir  facilite  nos  voyages  par  tous  les  moyens  en  son  pouvoir,  mais  aussi  pour 
les  renseignements  precieux  qu’il  nous  a communiques  sur  I’objet  de  nos  recherclies. 

Gis.  et  loc.  Cette  espece  a ete  trouvee  dans  le  calcaire  carbonifere  de  Cosatchi-Datchi,  a 

l’ est  de  Miask  (Oural). 

Explication  des  figures.  Vu  XXV,  fig.  9,  a.  Individu  jeune. 

Fig.  9,  b.  Le  meme  vu  de  profil  et  montrant  le  siphon. 
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3.  NAUTILUS  BICARINATUS. 
pl.  xxv,  fig.  10,  a,  b. 

Coquille  sub-disco'ide,  comprimee  lateralement,  ornee  de  stries  sinueuses  en  arriere  a leur 
passage  sur  le  dos.  Spire  non  embrassante,  largement  ombiliquee,  composee  de  tours  faible- 
nient  bombes  sur  les  cotes,  et  dont  la  plus  grande  epaisseur  est  a une  petite  distance  du  pour- 
tour  de  l’ombilic.  Le  dos  est  assez  large  et  forme  avec  les  cotes  un  angle  obtus;  il  est  compose 
d’une  region  mediane  plate  ou  meme  concave,  et  de  deux  sillons  places  sur  les  angles.  Ces 
sillons  limites  par  deux  carenes  assez  prononcees  sont  moindres  que  la  moi tie  de  la  region 
mediane.  Le  dernier  demi-tour  de  spire  est  depourvu  de  cloisons.  Labouehe,  aussi  haute  que 
large,  est  aplatie  a sa  partie  superieure  et  arrondie  sur  les  cotes;  dan6  les  jeunesindividus,  sa 
hauteur  depasse  la  largeur  et  ses  cotes  sont  aplalis.  Les  cloisons,  droites  ou  legerement  infle- 
chies  eu  arriere  sur  le  dos,  forment  sur  les  cotes  des  arcs  dont  la  concavite  est  tournee 
vers  la  bouche.  On  en  compte  environ  quinze  dans  un  demi-tour  de  spire.  Siphon  inconnu. 

Dimensions.  Diametre,  34  millimetres;  epaisseur,  17. — Par  rapport  an  diametre  : hauteur 
dn  dernier  tour,  0,43;  largeur  de  l’ombilic,  0,41. 

Rapports  et  differences.  Cette  espece,  tres  voisine  du  N . subsulcatus  Phill.,  s’en  distingue 
par  sa  moindre  taille,  par  sa  plus  grande  epaisseur,  qui  est  superieure  au  tiers  et  souvent  egale 
a la  moitie  du  diametre,  et  enfin  par  la  largeur  de  son  dos  et  la  plus  grande  dimension  de 
la  partie  mediane  de  celui-ci,  comparee  aux  sillons  compris  entre  la  double  carene.  Dans  le 
jeune  age,  la  ressemlilance  entre  ces  deux  especes  est  extreme;  mais  dans  l’age  adulte  elles  sont 
parfaitement  distinctes.  A mesure  que  le  N.  subsulcatus  grandit,  son  dos  devieut  plus  etroit; 
il  a pour  lirnite  celle  des  deux  carenes  qui  est  la  plus  interieure;  l’autre  carene,  ainsi  que  le 
sillon  qui  les  separe,  se  trouve  rejetee  sur  les  cotes  et  Gnil  meme  par  s’elfacer  dans  un  age 
avance ; la  coupe  transverse  des  tours  de  spire  prend  alors  une  forme  discoide  tres  retrecie 
au  sommet  du  dos;  puis  comme  dans  l’enroulement,  le  recouvrement  a pour  limite  la  carene 
la  plus  exterieure,  il  en  resulte  que  les  tours  se  recouvrent  davantage.  Dans  le  N.  bicarinatus, 
au  contraire,  les  deux  carenes  ne  descendeut  pas  sur  les  cotes  et  font  toujours  partie  du  dos 
qui  a par  consequent  une  largeur  plus  considerable.  M.  de  Koninck,  en  vojant  cette  coquille 
dans  notre  collection,  a cru  quelle  etait  identique  avec  une  espece  de  Belgique  qu’il  avait 
nominee  N.  bicarinatus  ( Prec . elem.  degeol.,  par  M.  d’O.  d’Halloy,  p.  515),  et  que  depuis  il  a 
probablement  reunie  au  N.  subsulcatus,  puisqu’elle  ne  figure  pas  dans  son  grand  et  bel  ou- 
vrage  sur  les  fossiles  de  ce  pays.  Notre  Nautile  de  Russie  etant  reelleinent  distinct  de  ce  der- 
nier, nous  avons  cru  devoir  lui  appliquer  le  nom,  assez  juste  d’ailleurs,  de  N.  bicarinatus. 

Gis  et  loc.  Calcaire  carbonifere  de  Cosalchi-Datchi  a l est  de  Miask,  gouvernement  d Oren- 
bourg  (Oural).  Cet  echantillou  est  le  plus  grand  des  quatre  que  nous  possedons. 

Appendice.  Nous  avons  encore  trouve  a Cosatchi-Datchi  un  fragment  d une  autre  espece 
qui  de  chaque  cole  du  dos  a trois  carenes  limitant  deux  sillons.  Le  premier  de  ces  sillons 
est  a la  jonction  du  dos  et  des  cotes,  et  le  second  sur  les  cotes  eux-memes.  Cette  espece,  tres 
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voisine  de  la  precedente,  s’eloigne  plus  qu’elle  du  N . subsulcatus  par  la  grande  largeur  de  son 
dos;  quelques  stries  d’accroissement  assez  bien  conservees  pres  de  la  bouche,  indiquent  que 
celle-ci  elait  profondement  sinueuse  a la  partie  superieure. 

Explication  des  figures.  Pl.  XXV,  fig.  10,  a.  Individu  adulte  vu  du  cote  de  l’ombi  lie. 

Fig.  10,  b.  Le  meme  vu  de  profil. 

4.  NAUTILUS  CLITELLARIUS. 

PL.  XXV,  FIG.  11,  a,  b,  c,  d. 

Nautilus  cliletlarius,  J.  Sow.,  1840,  Trans,  geol.  Soc.  bond.,  2«  sdrie,  yol.  v,  pl.  40,  fig.  5. 

Coquille  petite  et  globuleuse.  Spire  non  completement  embrassante,  formee  de  tours  con- 
vexes,  larges,  arrondis  et  ayant  leur  plus  grand  diametre  a leur  bord  interieur.  Ombilic 
petit,  conoide,  profond.  Bouche  deux  fois  plus  large  que  haute,  echancree  inferieurement 
par  le  retour  de  la  spire.  Cloisons  serrees,  au  nombre  de  vingt  a vingt-une  par  tours  de  spire, 
offrant,  au  lieu  d’une  eavite  simple,  deux  cavites  separees  par  un  relevement  de  la  partie  me- 
diane;  leurs  bords  sinueux  sont  fortement  inflechis  enavant  sur  le  milieu  du  dos.  Siphon  cen- 
tral, continu,  cylindroide,  ayant  environ  1 1 /2  millimetre  de  diametre. 

Dimensions.  Diametre,  19  millimetres;  epaisseur,  16. 

Rapports  et  differences.  Cette  coquille  ne  differe  que  par  sataille  plus  petite  du  N.  clitellarius 
de  Coalbrookdale  auquel  nous  la  rapporlons;  ce  dernier,  en  effet,  est  susceptible  de  devenir 
deux  fois  plus  grand.  Le  caracterc  le  plus  remarquable  de  cette  interessante  espece,  c’estque 
les  cloisons,  bien  que  reellementconcavespar  rapport  a labouche,comme  dans  lous  les  Nautiles, 
ont  cependant  leurs  bords  fortement  convexes  sur  le  milieu  du  dos,  tandis  que  dans  les  especes 
precedentes  les  bords  sont  inflechis  en  arriere. 

Cis.  et  loc.  Cette  espece  provient,  com  me  les  precedentes,  du  calcaire  carbonifere  de 
Cosatchi-Datchi,  a 1’Est  de  Miask  (Oural) ; nous  en  possedons  trois  echantillons  tous  de  meme 
grandeur.  En  Angleterre,  elle  se  trouve  a un  niveau  un  peu  plus  eleve,  e’est-a-dire  dans  les 
couches  liouilleres  de  Coalbrookdale. 

Explication  des  figures.  Pl.  XXV,  fig.  11,  o.  Individu  vu  du  cote  de  1’ombilic. 

Fig.  11,  b.  Le  meme  vu  du  cole  de  la  bouche. 

Fig.  11,  c.  Le  meme  vu  du  cote  du  dos. 

Fig.  11,  d.  Individu  montrant  la  forme  des  cloisons  et  le  siphon. 

5.  NAUTILUS  CYCLOSTOMUS. 

Nautilus  cyclostomus,  Phill.,  L836,  Yorks.,  vol.  n,  pl.  17,  fig.  29;  pl.  18,  fig.  o ; pl.  22,  fig.  26. 

Nautilus  cyclostomus,  de  Koninck,  1843,  Descr.  des  Joss,  de  Bely.,  p.  553,  pl.  45,  fig.  10;  pl.  49,  fig.  2. 

Des  deux  fragments  que  nous  rapportons  a cette  espece,  1 un  ne  montre  guere  que  la  der- 
niere  loge,  qui  etait  tres  grande  par  rapport  au  reste  de  la  coquille,  et  l’ autre  n’est  compose 
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que  tie  cinq  cloisons  concaves,  a bords  droits  et  non  sinueux.  Ces  cloisons  paraissent  avoir 
fait  partie  d’une  coquille  dont  les  tours,  comine  dans  les  Cvrtoceratites  ou  les  Lituites,  n’e- 
laient  pas  contigus.  Le  siphon,  tout-a-fait  dorsal,  est.  place  entre  le  test  et  les  cloisons,  et  donne 
lieu  a la  formation  d un  lobe  pointu,  semblable  au  lobe  dorsal  si  caracterislique  des  Gonialites. 
Aussi  avons-nous  des  doutes  sur  le  genre  auquel  cette  coquille  doit  etre  rapportee,  et  serions- 
nous  disposes  a la  placer  parini  les  Goniatites,  si  elle  n’avaiL  les  bords  des  cloisons  entierement 
droits  et  les  tours  en  partie  disjoints.  Ce  dernier  caractere,  s’il  est  aussi  prononce  que  dans 
la  figure  22,  planclie  26,  de  1’ouvrage  de  M.  Phillips,  indiquerait  une  Lituite  plutot  qu’un  Nau- 
tile.  Nous  ne  croyons  pas  qu’on  puisse,  ainsi  que  le  pense  M.  de  Koninck,  rapporter  a cette 
espece  le  fragment  que  M.  Fischer  a figure  sous  le  nom  d ’Ilamites  Evansii. 

Dimensions.  Hauteur  d’une  cloison,  13  millimetres;  largeur,  16. 

Gis.  et  loc.  Cette  espece  a ete  trouvee  avec  les  precedentes  dans  le  calcaire  carbonifere  de 
Cosatchi-Datcbi,  a l’cst  de  Miask  (Oural).  L’ Hamit es  Evansii  provient,  selon  M.  Fischer,  d’un 
calcaire  du  meine  age  dans  le  district  de  Medine,  gouvernement  de  Kalouga.  Le  N . cyclos- 
tomus  ne  se  trouve  en  Belgique  et  en  Angleterre  que  dans  le  systeme  carbonifere. 

1 . GONIATITES  BOGDOANUS. 

PL.  XXVI,  FIG.  1,  a,  b,  c. 

Ammonites  Bogdoanus,  von  Ruch,  Explicat.  de  trois  planches  d Ammon.,  pi.  2,  fig.  2. 

— — Id.,  1840,  Beilr.  zur  Geb.  Russl.,  p.  98. 

Clymenia  Bogdoana,  Eichw.,  1841,  Ueber  den  Bogdo,  Ball,  scient.  de  St-PHersb.,  vol.  tx,  n"  7. 

Coquille  assez  grande,  discoi'de,  tres  compriinee,  ayant  sa  plus  grande  epaisseur  a peu  pres 
vers  le  milieu  des  cotes,  et  s’amincissant  vers  le  dos  qui  est  aigu  et  tranchant.  L’individu 
que  nous  possedons  est  prive  de  son  test  ct  orne  dans  le  jeune  Eige  de  tubercules  allonges,  qui 
occupent  le  milieu  des  tours,  et  qui  plus  lard  se  transforment  en  cotes  obsoletes.  Spire 
formce  de  tours  peu  embrassants,  se  recouvrant  dans  les  deux  cinquiemes  environ  de  leur 
hauteur.  Bouche  haute,  lanccolee,  tres  aigue  a la  partie  anterieure  et  echancree  du  cote  op- 
pose par  le  retour  de  la  spire.  Cloisons  decoupees  en  deux  lobes  entiers,  qui  ne  sont  ni  dente- 
les,  comme  dans  les  Ceratites,  ni  persilles,  comme  dans  les  Ammonites  veritables.  Lobe  dor- 
sal termine  a sa  partie  posterieure  par  une  ligne  droite  ou  par  une  selle  accessoire  simple  et 
non  echancree;  selle  dorsale  en  forme  d’hamecon,  a cotes  inegaux  et  arrondis;  lobe  lateral 
superieur  arrondi  et  deux  fois  plus  etroit  que  la  selle  dorsale;  selle  laterale  superieure  tres 
large  et  egalement  arrondie.  Le  lobe  lateral  inferieur,  ainsi  que  la  selle  qui  va  s’unir  a la 
suture,  sont  plus  petits  que  les  precedents.  L’ensemble  de  la  cloison  est  flexueux,  et  la  ligne 
menee  de  fextremile  du  lobe  dorsal  au  centre  de  la  coquille  passe  au  dessous  des  lobes  late- 
raux,  et  atteint  meme  dans  les  vieux  individus  le  sommet  de  la  selle  laterale  de  la  cloison 
precedente.  Le  siphon  est  grele  et  place  dans  la  carene  dorsale;  sans  une  attention  particu- 
liere,  on  |>ourrait  le  confondre  avec  le  petit  lobe  ventral  qui  offre  un  enfoncement  assez 
analogue  a un  siphon,  et  etre  conduit  a ranger  cette  coquille  parmi  les  Clymenes,  comme 
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a fait  M.  Eichwald.  Les  cloisons  sont  au  nornbre  de  seize  sur  la  moitie  du  dernier  tour.  Les 
tubercules  places  sur  le  milieu  des  coles  sont  presque  en  merne  nornbre,  on  en  compte  qua. 
torze;  mais  les  cotes  obsoletes  qui  les  reinplacent  sur  le  dernier  tour  sont  plus  serrees. 

Rapports  et  differences.  Bien  que  cette  coquille  n’odre  pas  les  lege  res  dentelures  qui  distin- 
guent  si  particulierement  les  lobes  des  Geratites  du  Muschelkalk,  elle  a avec  ces  dernieres, 
et  surtout  avec  le  C.  bipartitus,  une  resseinblance  assez  grande  pour  qu’on  puisse  la  considerer 
conune  representant  en  Russic  les  Gohiatites  de  cette  division.  Les  deductions  geologiques 
que  Ton  peut  tirer  de  la  paleontologie  sont  aujourd’hui  si  bien  elablies,  que  la  presence  seule 
de  cette  espece,  abstraction  faite  de  la  connaissance  que  nous  avons  de  la  position  stratigrapbi- 
que  du  mont  Bogdo,  auraitsuffi  pour  nous  engager  a rapporter,  avec  M.  de  Bucb,  les  calcaires 
de  cette  localile  celebre  al’epoquedu  Muschelkalk,  plutotqu  a celle  du  systeme  silurien  oules 
a classes  M.  Eichwald.  Le  G.  Bogdoanus  n’a  pas  moins  d interet  pour  le  paleonlologiste  que 
pour  le  geologue,  eu  montrant  que  des  coquilles  ayant  exactement  la  forme  des  Ceratites, 
peuvent  perdre  les  dentelures  des  cloisons  et  passer  aux  Goniatites.  Ge  passage  toutefois  n est 
pas  complet,  car  le  G.  Bogdoanus  conserve  1’un  des  caracteres  les  plus  importauts  des  especes 
du  Muschelkalk;  eneflet,  la  partie  posterieure  du  lobe  dorsal  est  droite  ou  diviseepar  une  selle 
accessoire  simple,  tandis  que  dans  les  Goniatites  elle  est  poiutue  ou  divisee  par  une  selle 
echancree  au  sommet. 

Gis.  et  loc.  Calcaires  qui  forment  la  sommite  du  mont  Bogdo  dans  la  steppe  d’Astrakan, 
a deux  jouruees  de  marche  du  Volga. 

Explication  des  figures.  Pl.  XXVI,  fig.  1,  a.  Grand  individu  vu  du  cote  de  l’ombilic. 

Fig.  1,  b.  Fragment  ou  Ton  voit  la  forme  du  lobe  dorsal. 

Fig.  1,  c.  Autre  fragment  ou  l’on  voit  le  siphon. 

2.  GONIATITES  DIADEM  A. 
pl.  xxvii,  fig.  i,  a,  b,  c,  d. 

Goniatites  diadema,  Goldf.,  Collect,  du  Museum  de  Bonn. 

_ _ Dumont,  1832,  Descr.  giolog.  de  la  province  de  Liege,  p.  356. 

— striolatus?  Phill.,  1836,  Geol.  of  Yorlts.,  vol.  n,  p.  234,  pl.  19,  fig.  14-19. 

— diadema,  Hey  rich,  1837,  Beitr.  zur  Verst,  des  Rhein.  Uebcrg.,  p.  41.  pl.  2,  fig.  8-10. 

— — De  Ken.,  1842-1844,  Descr.  desfoss.  de  Belg.,  p.  574,  pl.  50,  fig.  1,  2. 

Coquille  discoi'de,  comprimee,  arrondie  sur  le  dos,  ornee  de  stries  transverses,  elegantes, 
plates,  larges,  qui  se  portent  en  avant  sur  les  cotes,  et  s’iuflecbissent  forlemcnt  en  arriere  sur 
le  dos.  Le  moule  interieur  offre,  au  dessous  des  stries,  trois  ou  quatre  etranglements  profonds 
ou  sillons  qui  leur  sont  paralleles,  et  qui  traduisent  la  forme  de  la  bouche,  toujours  incomplete 
dans  nos  echanlillons.  Spire  presque  entieremeut  embrassante;  ombilic  ordinairement  etroit, 
mais  variable  suivant  l’age  et  les  individus.  Tours  plus  hauls  que  larges,  legerement  et  regu- 
lierement  convexes  j usque  pres  de  1’ ombilic,  oix  ils  atteignent  leur  plus  grande  epaissenr ; le 
dernier  a ordinairement  en  hauteur  un  peu  plus  de  la  moitie  du  diametre  entier  de  la  coquille. 
Ainsi  que  dans  plusieurs  especes  du  meme  groupe,  l’accroissement  se  fait  ici  plus  en  hauteur 
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qu’en  largeur,  et  les  coquilles  adultes  sont  plus  disco'ides  que  les  jeunes.  Bouche  un  peu  plus 
haute  que  large,  fortement  echancree  par  le  retour  de  la  spire.  Cloisons  composees,  outre  les  lo- 
bes  et  les  selles  dorsales,  dun  lobe  et  d’une  selle  laterale.  Lobe  dorsal  a rotes  divergeuts,  un 
peu  plus  large  que  profond,  et  divise  par  une  selle  medio-dorsale  qui  s'eleve  a plus  de  la 
inoitie  de  la  hauteur  du  lobe  lui-meine.  Selle  dorso-laterale  (1)  arrondie.  Lobe  lateral  lin- 
guiforme,  aussi  profond  que  le  lobe  dorsal;  selle  laterale  largement  arrondie  et  s’inclinant 
doueeinent  vers  la  suture. 

Dimensions.  Diametre,  32  a 40  millimetres.  — Par  rapport  au  diametre : hauteur  du  der- 
nier tour  de  spire,  0,55  a 0,60;  largeur  du  meme,  0,43  ; largeur  de  l’ombilic,  0,18  a 0,26. 

Rapports  et  differences.  Le  G.  diadema  offre  en  Russie,  comme  en  Belgique,  des  varietes  tres 
nombreuses  qui  rcsultent  soit  de  sa  forme  generate  plus  ou  moins  aplatie  sur  les  coles,  soit  de 
i’ouverture  de  l’ombilic.  Les  stries  subissent  aussi  daus  leur  grosseur  des  modifications  qui  pa- 
raissent  dependre  des  localites;  ainsi  el  les  sont  assez  prononcees  dans  nos  echantillons  de 
Hussie;  elles  le  sont  moins  dans  ceux  de  Belgique,  et  devienneat  plus  fines  encore  dans  la  va- 
riete d’Angleterre,  donl  M.  Phillips  a fait  une  espece  sous  le  nom  de  G.  striolalus.  Les  sil- 
lons,  qui  semblent  annoncer  des  temps  d’arret  dans  la  croissance,  sont  a peine  indiques  a 
l’exterieur,  et  ne  se  voyent  que  lorsque  le  test  est  enleve.  Il  y a en  Russie,  comme  en  Belgi- 
que, des  echantillons  sur  lesquels  ils  s’effacent  entierement,  et  qui  n'en  appartiennent  pas 
moins  evidemment  a la  meme  espece.  C’est  done  un  caractere  qui  ne  peut  servir  de  base  a la 
distinction  comme  espece  de  la  variete  qui  en  est  pourvue. 

Voisin  des  G.  obtusus,  implicatus  et  excavatus  Phil.,  le  G.  diadema  de  Russie  se  distingue  du 
premier  par  la  plus  grande  hauteur  de  la  selle  medio-dorsale  et  par  son  ombilic  plus  ouvert. 
Il  differe  des  deux  autres  par  le  non  parallelisme  des  parois  interieures  du  lobe  dorsal,  d’ou 
il  resulte  que  ce  dernier  est  plus  large  que  haut,  ce  qui  est  1’inverse  dans  les  G.  excavatus  el 
implicatus,  ou  les  parois  du  lobe  dorsal  sont  paralleles.  Dans  le  G.  striolatus,  au  contraire,  les 
lobes  sont  semblables  a ceux  du  G.  diadema;  aussi  malgre  la  finesse  deses  stries  avons-nouseru, 
a l’exemple  de  M.  de  Koninck,  devoir  l’y  reunir  comme  variete.  Enftn,  si  Ton  ne  considerail 
que  la  forme  exterieure,  on  serai  t porte  a reunir  egalement  a l’espece  qui  nous  occupe  le 
G.  micronotus ; mais  si  l’ou  etudie  la  figure  que  M.  Phillips  a donnee  dece  dernier,  on  re- 
connait  qu’il  s’eu  distingue  par  le  peu  d’elevalion  de  la  petite  selle  medio-dorsale  et  par  le  peu 
de  profondeur  des  lobes  lateraux. 

Gis.  et  loc.  LeG.  diadema  se  trouve  assez  communement  dansle  calcaire  carbonifere  de  Cosat- 
chi-Datcbi  (Oural).  Il  est  exlremement  abondant  aussi  a Cliockier,  en  Belgique,  dans  lesro- 
gnons  calctiires  subordonnes  aux  schistes  alumineux  qui  reposent  sur  le  calcaire  de  montagne. 

Explication  des  figures.  Pl.  XXVII,  fig.  1,  a.  Grand  individu  de  Cosatchi-Datchi. 

Fig.  1,  b.  Le  meme  vu  du  cote  du  dos. 

Fig.  1 , c.  Individu  plus  petit  prive  de  son  lest. 

Fig.  1 , d.  Cloison  (de  grandeur  naturelle).  La  fleche  indique  le  cote  de  la  bouche. 

(1)  Par  suite  du  peu  de  largeur  du  dos  et  de  la  forme  divergente  des  parois  du  lobe  dorsal,  la  selle  dorsale  se 
trouve  rejettie  en  grande  partie  sur  les  cottis ; c’est  pourquoi  nous  lui  avonsdonne  le  nomde  selle  dorso-laterale. 
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3.  GONIATITES  MARIANUS. 

PL.  XXVII,  FIG.  2,  a,  b,  c. 

Coquille  renflee,  arrondie,  couverte  de  stries  transverses,  un  peu  moins  plates  que  dans 
I ’espece  precedente,  mais  presentant  egalement  sur  ledos  et  sur  les  cotes  uhe  double  sinuo- 
site  en  sens  inverse;  ombilic  tres large,  a bord  interieur  presque  perpend iculaire  et  a carene 
ornee  de  petits  tubercules  pliciformes;  tours  de  spire  embrassants,  arrondis  sur  le  dos  et 
sur  les  cotes,  deux  fois  et  demie  plus  larges  que  hauts ; le  dernier  recouvre  tous  les  autres 
ilont  le  bord  interieur  est  seul  visible  dans  l’ombilic.  Cloisons  composees  coinnie  dansl’espece 
precedente,  et  comine  dans  toutes  celles  qui  ont  pour  type  le  G.  Lislcri,  d une  selle  medio- 
dorsale  elevee  et  legerement  eebancree  au  souimet,  dune  selle  dorsale  arrondie,  dun  lobe 
lateral  aie:u,  et  d’une  selle  laterale  largement  courbee  vers  le  bord  de  Pombilic. 

Dimensions.  Diametre,  15  millimetres;  epaisseur,  10.  — Par  rapport  an  diametre  : hauteur 
du  dernier  tour,  0,25;  epaisseur,  0,66;  largeurde  I’ombilic,  0,58. 

Rapports  ct  differences.  Voisine  du  €.  Listeri  par  la  forme  de  ses  lobes  et  par  ses  tubercules, 
cette  espece  s’en  distingue  par  ses  stries  plus  prononcces,  plus  regulieres,  plus  profondement 
sinueuses  sur  le  dos,  et  par  la  plus  grande  epaisseur  de  son  test.  Bien  que  sa  forme  glo- 
buleuse,  la  largeurde  son  ombilic  et  les  tubercules  qui  garnissent  son  bord  carene,  etablissenl 
en  apparence  de  grandes  differences  entre  cette  espece  et  la  precedente,  on  rencontre  certains 
individus  qui  indiquent,  sinori  des  passages  de  Tune  a l’autre,  du  moins  des  rapports  assez 
intiines. 

Gis.  et  loc.  Cette  espece,  qui  nous  a ete  donnee  par  la  soeur  du  jeune  officier  des  mines  qui 
nous  accompagnait , M.  Kokeharof , provient  de  la  meme  localite  que  la  precedente.  I.e 
G.  Listeri,  que  nous  considerons  connne  son  analogue  dans  l’Europe  occidentale,  appartient  en 
general  aux  schistes  bouillers  superieurs  au  calcaire  de  montagne. 

Explication  des  figures.  Pl.  XXVII,  fig.  2,  a.  Individu  adulle  (de  Cosatchi-Datchi). 

Fig.  2,  b.  Le  me  me  vu  du  cote  de  1 ouverture. 

Fig.  2,  c.  Dessin  grossi  montrant  la  forme  des  cloisons. 

A.  GONIATITES  BARBOTANUS. 

PL.  XXVII,  FIG.  3,  a,  b,  c. 

Coquille  petite,  tres  globuleuse  ou  ellipso'idale,  couverte  de  stries  transverses,  plates,  et  a peine 
sinueuses,  depourvue  de  sillons  ou  d’etranglements  transverses.  Spire  entierement  embrassante, 
composee  de  tours  convexes  dont  le  plus  grand  diametre  est  au  bord  interieur.  Ombilic  eom- 
pletement  ferme.  Bouche  comprimee,  plus  large  que  haute,  en  forme  de  croissant  etroit. 
Cloisons  semblables  a celles  du  G.  diadema.  Lobe  dorsal  tres  large,  sa  largeur  etant  egale  environ 
au  double  de  la  distance  qui  separe  chaque  cloison.  Ces  dernieres  sont  assez  serrees,  et  I’on 
en  compte  environ  dix  dans  un  demi-tour  de  spire. 
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Dimensions.  Diametre,  20  millimetres  ; epaisseur,  1G. — Par  rapport  au  diametre  : hauteur 
de  la  bouche,  0,25  ; largeur,  0,80. 

Rapports  et  differences.  Ornee  des  memes  striesqueles  deux  especes  precedentes  et  pourvue 
de  cloisons  semblabtes,  cette  espece  appartient  sans  aucun  doute  au  meme  groupe  ; mais 
elle  s’en  distingue  specifiquement  par  lafermeture  completede  l’ombilic,  par  sa  forme  renflee 
et  par  l’absence  constante  des  sillons  ou  points  d’ arret  busses  par  les  anciennes  bouches. 

Nous  ne  pouvons  nous  empecher  de  fame  remarquer  ici  1 extreme  analogic,  sinon  1 identite 
complete  qui  existe  enlre  les  lobes  des  trois  especes  que  nous  venons  de  decrire  et  ceux  du 
G.  Lister i,  ce  qui  n’empeche  pas,  ainsi  qu’on  l’a  vu,  de  pouvoir  tracer  entre  elles  des  dis- 
tinctions specifiques.  Ces  distinctions,  il  faut  l’avouer  cependant,  sont  peu  tranchees,  et  il  est 
facile  de  reconnaitre  que  ces  diverses  especes  appartiennent  a un  meme  groupe.  Ce  groupe 
avant  pour  type  le  G.  Listen,  pourrait  etre  place  a coLe  d’un  autre  qui  serait  represente  par 
les  G.  sphcericus,  striatus,  crcnistria,  etc.,  et  chacun  d’eux,  possedant  le  meme  nornbre  de 
lobes,  serait  caracterise  par  la  forme  de  la  selle  dorsale,  qui  dans  1’un  est  arrondie,  tandis  que 
dans  l’autre  elle  est  anguieuse. 

Gis  et  loc.  Le  G.  Barbotanus  provient,  comme  les  precedents,  du  calcaire  carbonifere  de 
Cosatchi-Datchi , sur  le  revers  oriental  de  l’Oural,  a Test  de  Miask. 

Explication  des  figures.  Pl.  XXVII,  FIG.  3,  a.  Grand  individu. 

Fig.  3,  b.  Le  meme  vu  du  cote  de  1’ouverture. 

Fig.  3,  c.  Dessin  grossi  montrant  la  forme  des  cloisons. 

5.  GONIATITES  CYCLOLOBUS. 
pl.  xxvii,  fig.  4,  a,  b,  c. 


Goniatites  cyclolobus,  Phill.,  1836,  Geol.  of  Yorks.,  \ ol.  n,p.  237,  pi.  20,  fig.  40-42. 


Coquille  lisse,  discoide,  sub-ombiliquee;  spire  composee  de  tours  a demi  embrassants,  beau- 
coup  plus  hauts  que  larges,  comprimes,  aplatis  sur  les  cotes  et  arrondis  sur  le  dos.  L’ombilic 
est  egal  en  largeur  au  tiers  du  diametre  dans  les  jeunes  individus  et  au  quart  dans  les  vieux, 
difference  qui  nait  de  ce  qua  mesure  que  la  coquille  grandit,  les  tours  de  spire  deviennent  de 
plus  en  plus  embrassants.  Bouche  sub-quadrangulaire,  plus  haute  que  large.  Cloisons  symetri- 
ques,  decoupees  de  chaque  cote  en  quatres  lobes  et  quatre  selles ; lobe  dorsal  compose  de  trois 
petits  lobes  aigus  : celui  du  milieu  est  le  plus  profond ; selle  dorsale  arrondie ; premier  lobe 
lateral  plus  court  et  plus  large  que  le  lobe  dorsal  et  divise  par  une  petite  selle  rudimentaire : 
premiere  selle  laterale  arrondie  et  beaucoup  plus  haute  que  la  selle  dorsale;  deuxieme  lobe 
lateral  aigu,  linguiforme,  ne  descendant  pas  au  niveau  de  la  pointe  du  lobe  dorsal ; les  autres 
selles  sont  egalement  arrondies  et  diminuent  graduellement  de  hauteur  jusqu  au  bord  de 
l’ombilic.  La  ligne  du  rayon  central,  en  partanl  de  la  pointe  du  lobe  dorsal,  passe  au  dessous 
du  premier  lobe  lateral  et  touche  les  autres  a leur  extremite. 

Dimensions.  Diametre,  23  millimetres  ; epaisseur  8.  — Par  rapport  au  diametre  : hauteur 
du  dernier  tour,  0,48;  epaisseur,  0,34. 
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Rapports  et  differences.  Cette  espece  presente  une  modification  remarquable  dans  la  forme 
du  lobe  dorsal.  Dans  les  especes  precedentes,  ainsi  que  dans  la  plupart  des  Goniatites  car- 
boniferes,  le  lobe  dorsal  est  divise  par  une  selle  accessoire , legerement  echancree  au 
sommet ; ici  celte  echancrure  se  transforme  en  un  lobe  veritable,  autant  ou  plus  profond  que 
les  deux  branches  du  lobe  dorsal.  Le  nombre  des  lobes  lateraux  et  la  subdivision  du  premier 
d’entre  eux  dislinguent  tres  bien  le  G.  cyclolobus,  et  indiquent  une  certaine  analogic  aver 
les  Ammonites  du  terrain  secondaire,  analogic  plus  marquee  encore  dans  les  especes  suivantes 
qui  proviennent  de  couches  plus  elevees  dans  la  serie. 

Gis.  et  loc.  Cette  espece,  la  quatrieme  que  l’on  trouve  a Cosatchi-Datchi,  est  aussi  la  plus 
interessante.  Elle  y a ete  decouverte  par  M.  Barbot,  ingenieur  des  mines,  a qui  nous  la  devons. 
Elle  est  inconnue  en  Allemagne  et  en  Belgique,  et  ne  se  trouve  que  dan9  le  calcaire  carbonifere 
du  Yorkshire. 

Explication  des  figures.  Pl.  XXVII,  fig.  4,  a.  Individu  adulte  provenant  de  l’Oural. 

Fig.  4,  b.  Le  merae  vu  du  cote  de  l’ouverture  (le  dessin  dulobe  dorsal  n’est  pas  exact). 

Fig.  4,  c.  Dessin  grossi  du  bord  des  cloisons.  La  fleche  indique  le  cote  de  la  bouche. 

6.  GONIATITES  JOSSdE. 

PL.  XXVI,  FIG.  2,  a,  b,  c,  d,  e. — Var.  A,  fig.  3,  a,  b. 

Coquille  globuleuse,  renflee,  ornee  de  lubercules  et  d’un  double  systeme  de  stries.  Les  tu- 
bercules,  au  nombre  de  vingt  environ  par  tour  de  spire,  sont  arrondis,  saillants  et  places  sur 
le  bord  ombilical.  Les  stries  longitudinales  fdiformes  sont  plus  espacees  sur  les  cotes  que  sur 
le  milieu  du  dos  ; elles  sont  legerement  crenelees  par  le  passage  de  stries  transverses  d’une 
finesse  et  d’une  elegance  extremes,  dont  la  direction  est  assez  fortement  convexe  vers  l’ouver- 
ture.  Lorsqu’ elles  sont  enlevees,  on  decouvre  sur  le  moule  interieur  trois  ou  quatre  sillons  ou 
etranglements  qui  correspondent  sans  doute  a des  temps  d’ arret  dans  la  croissance  de  l’animal, 
et  qui  nous  traduisent  la  forme  de  la  bouche  aux  divers  ages.  Ils  se  projettent  d’ autant  plus  en 
avant  que  la  coquille  est  plus  jeune,  et  leur  nombre  est  ordinairement  de  trois  sur  chaque 
tour  de  spire.  Ils  ne  sont  pas  constants  et  manquent  dans  certains  individus,  comme  nous  l’avons 
observe  deja  dans  le  G.  diadema.  Spire  peu  embrassante,  formee  de  tours  larges  et  arrondis 
sur  le  dos,  carenes  et  tuberculeux  au  bord  interieur.  Ombilic  variable  selon  les  individus, 
le  plus  souvenl  tres  large,  egal  aux  deux  tiers  du  diametre  et  laissant  voir  les  tours  interieurs 
et  leurs  bords  tuberculeux.  Bouche  semi-lunaire,  au  moins  deux  fois  aussi  large  que  haute. 
L’accroissement  se  faisant  dans  cette  espece  plus  en  largeur  qu’en  hauteur,  il  s’ensuit  que  les 
tours  de  spire  sont  d’autant  plus  larges  que  la  coquille  est  plus  agee,  et  que  dans  les  grands 
individus  la  bouche  Unit  par  etre  deux  foiset  demie  et  meme  trois  fois  plus  large  que  haute. 
Cloisons  symetriques  decoupees  de  cliaque  cot e par  un  seul  lobe  lateral.  Lobe  dorsal  aussi  long 
que  large,  compose  de  parties  paires,  tres  pointuesa  leur  extiennte  et  separees  par  une  petite 
selle  echancree  qui  s’eleve  a plus  de  la  moitie  du  lobe;  selle  dorsale  largement  arrondie;  lobe 
lateral  superieur  pointu  et  un  peu  plus  court  que  le  lobe  dorsal;  selle  laterale  arrondie;  sur 
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le  cote  interieur  des  tours  de  spire,  eu  dedans  de  l’oinbilic,  on  remarque  encore  un  lobe  petit 
et  aigu.  La  ligne  menee  de  la  pointe  du  lobe  dorsal  au  centre  de  la  coquille  traverse  l’extre- 
mite  du  lobe  lateral. 

Dimensions.  Diametre,  56  millimetres;  epaisseur,  35.  — Par  rapport  au  diametre  : hauteur 
du  dernier  tour,  0,18  a 0,22;  epaisseur,  0,62 ; ombilic,  0,66.  Certains  ecliantillons  atteignent 
jusqu’a  1 0 centimetres. 

Var.  A.  — De  meme  que  le  G.  diadema,  cette  espece  est  extremement  variable  dans  sou 
euroulement,  et  Ton  rencontre  certains  individus  dont  l’ombilic  n’a  que  le  tiers  du  diametre. 
Ces  individus  etant  en  me  me  temps  moins  renfles  sur  les  cotes,  plus  discoides  et  depourvus 
de  tubercules  au  bord  ombilical,  constituent  uue  variete  assez  remarquable ; nous  en  aurions 
meme  fait  une  espece  differente,  si  nous  n’avions  observe  des  intermediaires  pour  l’enroule- 
ment  ainsi  que  pour  l’apparition  des  tubercules. 

Rapports  et  differences.  Par  la  forme  de  ses  lobes,  cette  espece  appartient  au  meme  groupe 
que  trois  des  especes  de  Cosatcbi-Datchi,  groupe  dont  le  G.  Listen,  ainsi  que  nous  I’avons  dit, 
peut  elre  considere  comme  le  type.  Tres  voisine  de  cette  dernicrc  espece  par  ses  tubercules 
et  la  forme  de  son  ombilic,  elle  s’en  distingue  par  ses  slries  longitudinales  ainsi  que  par 
la  courbure  inverse  de  ses  stries  transverses.  Au  premier  apcrcu,  on  pourrait  etre  porte  a 
la  rapprocher  des  G.  splicer icus  el  striatus  Sow.,  qui  sont  longitudinalement  stries  comme 
elle ; mais  on  reconnait  bien  vite  que  ces  especes  ont  un  ombilic  plus  etroit  et  la  selle  dorsale 
aigue.  Le  caractere  le  plus  remarquable  de  notre  G.Jossce,  celui  que  nous  signalons  particu- 
lieremenl  a 1’ attention  des  paleontologistes,  e’est  que  de  meme  que  dans  les  Ammonites, 
les  stries  d’accroissement  et  les  sillons  qui  marquent  les  anciennes  bouches  se  portent  for- 
tement  en  avant. 

Gis.  et  loc.  Cette  espece  est  une  des  plus  abondantes  dans  les  gres  des  environs  d’Artinsk, 
que  nous  placons  en  parallele  avec  les  gres  bouillers  de  nos  contrees.  Nous  nous  faisons  un 
veritable  plaisir  de  la  dedier  a M.  Jossa,  directeur  de  l’usine  d’Artinsk,  a qui  nous  devons 
les  fossiles  interessants  que  nous  possedons  de  cette  localite. 

Explication  des  figures.  Pl.  XXVI,  fig.  2,  a.  Individu  adulte. 

Fig.  2,  b.  Le  meme  vu  du  cote  de  la  bouche. 

Fig.  2,  c.  Jeune  individu. 

Fig.  2,  d.  Grossissement  d’une  partie  du  test. 

Fig.  2,  e.  Forme  des  cloisons.  La  fleclie  indique  le  cole  de  la  bouche. 

Fig.  3,  a.  Var.  A,  sans  tubercules  et  a petit  ombilic. 

Fig.  3,  b.  La  meme  vue  du  cote  du  dos. 

7.  GONIATITES  SOBOLESKIANUS. 

PL.  XXVI,  FIG.  5,  a,  b,  c. 

Coquille  disco'ide,  comprimee,  ornee  de  sillons  transverses,  arques  en  avant  sur  les  cotes 
et  fortement  sinueux  en  arriere  a leur  passage  sur  le  dos.  Leur  nombre  est  d’environ  trente- 
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deux  a trente-six  par  tour  de  spire.  Entre  ces  sillons,  le  test  presente  trois  ou  cpiatre  stries 
tres  distantes  et  si  fines  qu’elles  semblent  faites  au  burin.  Dos  arrondi  et  etroit.  Spire  fortnee 
de  tours  Ires  aplatis  sur  les  cotes  et  presque  entierement  embrassants.  Ombilic  petit,  egal  en- 
viron au  septieme  du  diametre.  Bouchc  oblongue,  beaucoup  plus  haute  que  large,  arrondie 
en  avant,  fortement  ecbancree  par  le  retour  de  la  spire.  Pour  ce  qui  concerne  les  cloisons, 
dies  ne  se  voient  qu’imparfaitement  sur  l'echantillon  unique  que  nous  possedons.  Le  nombre 
et  la  forme  des  lobes  lateraux  nous  sont  totalement  inconnus.  Le  lobe  dorsal  est,  comme  dans 
tontes  les  especes  de  1’Oural  meridional,  divise  par  une  selle  accessoire  dans  la  moilie  de  sa 
hauteur  au  moins.  Chacune  de  ses  branches  est  ensuite  decoupee  en  Irois  pointes.  La  selle 
dorsale  est  legerement  arrondie  et  spathuliforme. 

Dimensions,  Diametre,  37  millimetres;  epaisseur,  10.  — Par  rapport  au  diametre  . hauteur 
du  dernier  tour,  0,4G;  epaisseur,  0,27;  largeur  de  1 ombilic,  0 ,14. 

Rapports  el  differences.  Par  la  tripartition  de  eliaque  branche  du  lobe  dorsal,  cette  espeee 
se  distingue  de  toutes  celles  qui  nous  sont  connues. 

Gis.  et  Loe.  Ellc  se  trouve  avec  la  precedente  aux  environs  d’Artinsk  (Oural),  dans  les  gres 
et  conglomerats  de  l’epoque  houillere. 

Explication  des  figures.  Pl.  XXVI,  fig.  5,  a.  Individu  vu  du  cote  de  l’ombilic. 

Fig.  5,  b.  Le  meme  vu  du  cote  du  dos. 

Fig.  5,  c.  Forme  du  lobe  dorsal  et  d’une  partie  de  la  selle  dorso-laterale. 

8.  GONIATITES  KONINCKIANUS. 

PL.  XXVI,  FIG.  4,  a,  b,  c. 

Coquille  discoi’de,  comprimee,  aplatie  sur  les  cotes  et  arrondie  sur  lc  dos.  Notre  echantillon 
est  depouille  de  son  test  et  laisse  voir  nettement  la  disposition  assez  compliquee  de  ses  cloisons; 
on  remarque  en  outre  sur  les  cotes  une  serie  de  petites  depressions  transferees  qui  n atteignent 
pas  la  region  dorsale,  et  dont  le  nombre  est  de  onze  a douze  par  tours  de  spire.  L enrou- 
lement  de  la  coquille  est  enveloppant  et  ne  laisse  qu  un  petit  ombilic.  La  bouche,  arrondie  en 
avant,  est  fortement  ecbancree  par  le  retour  de  la  spire.  Les  cloisons  symetriques  sont 
decoupecs  de  eliaque  cote  en  six  lobes,  dont  deux  sont  formes  de  parties  paires  a leur  extre- 
mite.  Le  lobe  dorsal,  plus  large  que  long,  est  divise,  comme  dans  la  plupart  des  especes  ear- 
boniferes,  par  une  selle  accessoire  qui  remonte  jusqn’a  plus  des  deux  tiers  de  la  hauteur  du 
lobe  lui-meme;  chacune  de  ses  cxlrcmites  est,  en  outre,  composee  de  parlies  paires.  Selle 
dorsale  arrondie,  terminee  en  palette  obtuse.  Lobe  lateral  superieur  plus  court  que  le  lobe 
dorsal,  bifurque  a son  extremite  comme  le  lobe  dorsal.  Selle  laterale  superieure  etroite, 
arrondie.  Lobe  lateral  inferieur  un  peu  plus  long  que  le  lobe  lateral  superieur  et  egalement 
bifurque.  Les  quatre  autres  lobes  sont  simples  et  tres  aigus;  les  selles  auxiliaires  arron- 
dies  sont  toutes  de  meine  forme.  L’ ensemble  de  la  cloison  est  legerement  flexueux.  La  ligne 
qui  va  de  la  pointe  du  lobe  dorsal  au  centre  de  la  coquille  passe  au  dessous  de  tous  les  lobes 
lateraux.  Nous  nous  faisons  un  veritable  plaisir  de  dedier  cette  espeee  a notre  ami  M.  de  Ko- 
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ninck,  dont  le  magnifique  ouvrage  sur  les  fossiles  carboniferes  de  la  Belgique  est  un  des  plus 
complets  de  ce  genre  qui  ait,  encore  ete  publie. 

Dimensions.  Diametre,  20  millimetres;  epaisseur,  7 1/2.  — Par  rapport  au  diametre: 
hauteur  du  dernier  tour,  0,50;  epaisseur,  0,37;  largeur  de  Pombilic,  0,15. 

Rapports  et  differences.  La  division  du  lobe  dorsal  par  une  selle  mediane  annonce  une  espece 
propre  au  sysleme  carbonifere,  et  la  terminaison  en  parties  paires  de  chacune  de  ses  extre- 
mites  est  le  caractere  d’un  type  peu  repandu  hors  de  l'Oural,  et  qu’on  observe  au  contraire 
dans  deux  autres  especes  d’Artinsk.  Dans  nos  contrees  occidentales,  les  G.  Gilbertsoni  et 
Looneyi  Phill.  presentent  aussi  ce  caractere,  mais  sauf  ce  point  de  ressemblance,  elles  sont 
parfaitement  distinctes  de  P espece  que  nous  dedions  a M.  de  Koninck. 

Gis.  et  loc.  Comme  la  precedente,  cette  interessanle  espece  provient  des  gres  houillers  supe- 
rieurs  du  mont  Kachkabache,  pres  d’Artinsk  (Oural),  et  nous  a ete  donnee  par  M.  Jossa. 

Explication  des  figures.  Pl.  XXVI,  fig.  4,  a.  Individu  adulte. 

Fig.  4,  b.  Le  meme  vu  du  cote  de  la  bouche. 

Fig.  4,  c.  Forme  exterieure  des  lobes  des  cloisons.  La  fleche  indique  le  cote  de  la  bouche. 

9.  GONIATITES  KINGIANUS.  — {Nov.  sp.) 

PL.  XXVII,  FIG.  5,  a,  b,  c. 


Coquille  petite,  discoide,  aplatie  ou  legerement  convexe  sur  les  cotes  et  arrondie  sur  le 
dos.  Le  seul  echantillon  que  nous  possedions  a perdu  son  test  et  presente,  comme  dans  P espece 
precedente,  des  sillons  transverses  au  nombre  d’environ  dix  a onze  sur  le  dernier  tour.  Spire 
formee  de  tours  eomprimes  et  embrassants,  le  dernier  recouvrant  tous  les  autres  et  ne  laissant 
au  centre  qu’un  petit  ombilic.  Bouche  arrondie  en  avant  et  fortement  echancree  en  arriere 
par  le  retour  de  la  spire.  Cloisons  symetriques  composees,  outre  le  lobe  et  la  selle  qui  occu- 
pent  la  region  dorsale,  de  quatre  selles  et  lobes  lateraux.  Les  selles  sont  arrondies,  mais  les 
lobes  sont  decoupes  par  des  sinuosites  anguleuses  qui  torment  une  fourche  a quatre  dents. 
Le  dernier  des  lobes  lateraux  est  simple,  et  Pavant-dernier  n’a  souvent  que  trois  pointes.  Le 
lobe  dorsal  est  divise,  comme  dans  la  plupart  des  Goniatites  de  l’epoque  carbonifere,  par 
une  petite  selle  accessoire  qui  remonte  ici  jusqu’a  plus  de  moitie  de  sa  hauteur.  De  chaque 
cote  de  cette  selle,  les  deux  bras  du  lobe  dorsal  sont  divises  a leur  extremite  par  quatre 
dentelures  semblables  a celles  des  lobes  lateraux. 

Dimensions.  Diametre,  14  millimetres;  epaisseur,  5.  — Par  rapport  au  diametre:  hauteur 
du  dernier  tour,  0,50;  epaisseur,  0,36;  largeur  de  Pombilic,  0,14. 

Rapports  et  differences.  La  ressemblance  exterieure  de  cette  espece  avec  la  precedente 
est  si  grande,  qu’on  pourrait  la  confondre  avec  elle,  si  l’on  n’avait  soin  de  consulter  la  forme 
des  lobes  ou  reside  le  caractere  dilFerentiel.  Cette  forme  est  une  des  plus  curieuses  que  nous 
connaissions,  car  elle  indique  par  ses  decoupures  une  sorte  de  tendance  vers  les  Am- 
monites, tendance  qui  ne  s’ observe  pas  au  contraire  dans  la  forme  des  selles,  dont  la  sim- 
plicity distingue  en  general  les  Goniatites  des  Ammonites. 


MOLLUSQUES.  378 

Gis.  et  loc.  Cette  interessante  coquille  provient  des  gres  houillers  superieurs  d’Artinsk 
(Oural),  et  nous  a ete  donnee  par  M.  King,  conservateur  du  Museum  de  Newcastle. 

Explication  des  figures.  PL.  XXVII , fig.  5,  a.  Individu  de  grandeur  natnrelle. 

Fig.  5,  b.  Le  meme  vu  du  cote  du  dos. 

Fig.  5,  c.  Dessin  grossi  des  cloisons.  La  fleche  indique  le  cote  de  la  bouche. 

10.  GONIATITES  ORBIGNYANUS. 

PL.  xxvi,  FIG.  6,  a , b,  c. 

Coquille  discoide,  tres  comprimee,  presque  lisse,  ornee  en  travers  sur  le  test  de 
quelques  petits  plis  qui  s’arrdteot  a peu  de  distance  du  pourtour,  pres  d’une  legere  cote 
par-allele  au  bord.  Dos  tres  etroit  et  creuse  en  gouttiere  dans  le  milieu;  on  remarque  au 
cote  externe  pres  du  bord  ime  suite  de  depressions  separees  par  autant  de  petites  ele- 
vations a peine  sensibles.  Spire  formee  de  tours  comprimes,  aplatis  sur  les  cotes,  tellement 
embrassants  qu’ils  ne  laissent  dans  leur  recouvrement  qu’un  tres  petit  ombilie.  Bouche 
comprimee,  allongee,  tronquee,  ecbancree  en  avant,  fortement  fendue  en  arriere  par  le 
retour  de  la  spire.  Cloisons  symetriques  decoupees  de  chaque  cote  en  onze  lobes,  dont  sept 
formes  de  parties  paires  a leur  extremite.  Lobe  dorsal  beaucoup  plus  court  que  le  lobe  lateral 
superieur,  tres  etroit,  loge  dans  le  sillon  de  la  carene,  orne  de  chaque  cote  de  quatre  petites 
pointes  obtuses;  selle  dorsale  etroite  a son  soimnet,  presque  pyramidale,  pourvue  interieu- 
rement  de  six  festons  ou  petites  feuilles  arrondies,  separees  par  cinq  lobes  accessoires,  d’autant 
plus  grands  qu’ils  sont  iuferieurs.  Lobe  lateral  superieur  etroit,  termine  par  une  espece  de 
fourche  large  et  obtuse.  Selle  laterale  etroite,  terminee  en  palette  obtuse.  Le  lobe  lateral  infe- 
rieur,  plus  etroit  que  le  lobe  lateral  superieur,  est  moins  fourchu  a son  extremite.  Les  selles 
auxiliaires  sont  toutes  de  meme  forme,  lerminees  en  palette  ou  representant  un  long  feston. 
L’ensemble  de  la  cloison  est  Icgerement  flexueux.  La  ligne  du  rayon  central,  en  partant  de 
l’extremite  du  lobe  dorsal,  coupe  1’exl remite  des  trois  premiers  lobes  et  passe  au  dessous 
des  autres. 

Dimensions.  Diametre,  53  millimetres.  — Par  rapport  au  diametre  : hauteur  du  dernier 
tour,  0,24;  largeur  de  l’ombilic,  0,04. 

Rapports  et  differences.  La  complication  des  lobes  et  surtout  la  forme  de  leur  termi- 
naison  par  parties  paires  annoncent  une  espece  qui  a vecu  pendant  la  pei-iode  carboni- 
fere.  Ce  n’est,  eu  efFet,  que  dans  les  Goniatites  de  cette  epoque  que  l’on  observe  cette 
subdivision  des  lobes,  et  encore  s’y  presente-t-elle  rarement  dans  les  lobes  lateraux.  Nous 
ne  la  counaissons  hors  de  la  Russie  que  dans  les  G.  Looney i,  cyclolobus  et  mixolobus  Phill., 
dont  le  lobe  lateral  superieur  est  le  seul  qui  soit  ainsi  subdivise.  Les  decoupures  du  lobe  et 
de  la  selle  dorsale  de  l’espece  qui  nous  occupe  semblent,  plus  encore  que  dans  les  especes 
precedentes,  otli-ir  un  passage  des  lobes  ordinairement  simples  des  Goniatites  a la  forme  per- 
sillee  de  ceuxjles  Ammonites.  Cette  espece  etant  tout-a-fait  nouvelle  et  digne  du  plus  grand 
interet,  nous  n’avons  pas  cru  pouvoir  mieux  faire  que  de  la  dedier  a M.  d’Orbigny,  qui  a 


376  TERRAIN  PALE0Z01QUE. 

jele  taut  delumieres  sur  les  Cephalopodesen  general,  et  sur  les  Ammonites  en  particulier,  ainsi 
que  sur  leur  distribution  dans  les  couches  terrestres.  C’est  lui , d’ailleurs , qui  a bien  voulu 
se  charger  de  faire  la  description  de  cette  coquille,  et  d’en  dessiner  les  lobes  qui  sont  d’autani 
plus  compliques,  que  leurs  extremites  s’enchevelrent  avec  les  lobes  des  cloisons  voisines. 

Gis.  et  Loc.  C’est  a M.  Jossa,  directeur  des  usines  d’Artinsk,  que  nous  sommes  redevables 
<le  ce  bel  ecbantillon.  Il  provient  des  gres  et  conglomerate  du  mont  Kachkabacbe,  que  nous 
placons  sur  le  niveau  des  gres  houillers. 

Explication  des  figures.  Pl.  XXVI,  fig.  6,  a.  Individu  adulte. 

Fig.  6,  b.  Le  meme  vu  du  cote  du  dos. 

Fig.  6,  c.  Forme  des  cloisons.  La  fleche  indique  le  cote  de  la  bouche. 


V.  CRU  STAGES. 

1.  PHILLIPSIA  EICHWALDI. 
PL.  XXVII,  FIG.  14. 


Asaphus  Eichwaldi,  Fisch.  apud  Eichw.,  1825,  Observ.  de  Trilob.,  p.  54,  pl.  lx,  fig.  lx. 

_ id.,  1837,  Oryct.  du  youv.  de  Moscow,  p.  120,  p).  12,  fig.  2,  b,  b. 

_ Goldf. , 18/j3,  Neues  Jarb.fiir  Min.,  p.  563. 

Otarion  — Eichw.,  18/|0,  Die  Thierund  Pflanz.  des  gouv.  Novog.,  p.  lx. 

Phillipsia  mucronata,  M‘Coy,  18 M,  Sinops,  of  carbon,  limest.  fossils  oflrel.  p.  162,  pl.  h,  fig.  5. 

La  seule  partie  que  nous  connaissions  de  cette  espece  est  un  abdomen  semi-elliptique  qui 
a en  longueur  les  cinq  sixiemes  de  sa  largeur,  et  qui  est  uniformement  borde  par  une  partie 
iisse  et  elargie  de  la  carapace.  Son  axe  ou  lobe  median,  a peu  pres  de  meme  largeur  que  les 
lobes  lateraux,  est  compose  de  quatorze  articulations  et  aboutil  directement  par  son  extremite 
a la  bordure  dont  nous  venons  de  parler.  Celle-ci  oflre  dans  la  partie  qui  correspond  a Faxe 
un  tres  petit  prolongement  caudiforme.  Les  articulations  des  lobes  lateraux,  au  nombre  de 
neuf  a dix,  vont  aussi  se  perdre  dans  la  meme  bordure;  simples  et  dirigees  obliquement  en 
arriere,  elles  sont  plus  larges  que  les  articulations  du  lobe  median.  La  surface  parait  etrc 
lisse  et  nos  echanlillons  n’offrent  pas  ces  granulations  elegantes  qui  ornent  ordinairement  la 
carapace  des  Trilobites  du  genre  Phillipsia. 

Dimensions.  Longueur,  11  millimetres;  largeur,  13;  bordure  lisse,  1;  largeur  du  lobe 
median,  4 1/3;  id.  des  lobes  lateraux,  4 1/3. 

Rapports  et  differences.  La  plupart  des  Trilobites  qu’on  rencontre  dans  la  formation  ear- 
bonifere,  mal  etudiees  jusqu’a  present,  avaient  ele  confondues  avec  des  genres  propres  aux 
formations  plus  anciennes.  C’est  dans  l’ouvrage  de  M.  Portlock  qu  elles  ont  ete  distinguees 
pour  la  premiere  fois  sous  les  noms  de  Phillipsia  et  de  Griffithides,  genres  qui  ont  ensemble 
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beaucoup  d’analogie.  Dans  le  meme  temps  M.  Burmeister,  a Berlin,  les  separait  aussi  des 
Asaphus  sous  le  nom  d'Archegonus.  Il  parait  qu’apreslamort,  ces  animaux  avaient  l’abdomen 
lacilement  separable  du  reste  du  corps,  et  que  cet  abdomen  resistait  mieux  a la  decompo- 
sition que  les  autres  parties,  car  cette  piece  est  la  seule  qu’on  rencontre  ordinairement, 
les  individus  entiers  etant  fort  rares.  Dans  le  genre  Phitlipsia,  les  articulations  de  l’ab- 
domen varient  en  nombre  selon  les  especes,  tandis  que  celles  du  thorax  sont  toujours  de 
neuf.  Cette  difference  dans  le  nombre  des  articulations  abdoininales  ne  suffit  pas  toujours  pour 
arriver  a une  delimitation  exacte  des  especes;  il  faut  y joindre  la  consideration  des  ornements 
de  la  surface,  de  la  bordure  et  du  prolongement  plus  ou  moins  etendu  du  lobe  median,  el 
meme  encore  est-il  souvent  difficile  de  se  decider  entre  deux  especes  voisines  lorsqu’on  ne 
possede  que  l’abdomen. 

Trois  caracteres  nous  paraissent  distiuguer  le  P.  Eichwaldi  de  ses  congeneres;  savoir  : le 
petit  prolongement  caudal,  l’absence  de  granulations  a la  surface  etle  contact  immediat  de  la 
bordure  lisse  avec  l’extremite  du  lobe  median.  L ’ Asaphus  obsoletus  Pliill.,  que  M.  de  Konmck 
reunit  a YA.  Brongniartl  Fisch.  (non Desloncb.),  presente  bien  les  deux  derniers  caracteres; 
mais  il  parait  qu’il  a seulemcnt  onze  articulations  au  lobe  median,  ce  qui  suffit  pour  le  separer 
denotre  espece,  si,  comme  l’assure  INI . de  Koninck,  ce  nombre  est  constant.  L 'A.  obsoletus  a 
aussi,  suivant  la  figure  quicn  a ete  donnee,  le  lobe  median  plus  large  que  les  lobes  lateraux. 
Malgre  les  rapports  que  prescnte  aussi  le  P.  Eichwaldi  avec  les  Asaplws  truncatus  et  semi- 
niferus  Pliill.,  il  s’en  distingue  facilement  par  son  prolongement  caudal  et  par  l’absence  de 
granulations. 

Gis.  et  loc.  Cet  abdomen  isole  se  rencontre  souvent  en  Russie  dans  le  calcaire  carbonifere 
ou  dans  les  scliistes  qui  lui  sont  subordonnes.  Nous  l’avons  trouve  a Peredki,  sur  laBystriza 
(Valdai);  a Kachira,  sur  l’Oka;  a Tcheketau,  pres  de  Sterlitamak;  a Mantrika,  sur  le  Kal- 
miouss,  et  a Lissitcliia-Balka  (Donetz).  M.  Fischer  cite  aussi  cette  espece  pres  de  Vereia,  de 
Borofsk  et  a Miatchkova.  Le  P.  mucronala  d’lrlande,  que  nous  reunissons  au  P.  Eichwaldi, 

appartient  aussi  au  calcaire  carbonifere. 

Explication  de  la  figure.  Pl.  XXVII,  fig.  14.  Individu  provenant  de  Peredki. 

Appendice.  1>l.  XXVII,  fig.  15.  Nous  figurons,  sans  luidonner  de  nom,  un  autre  abdomen 
tres  voisin  du  precedent,  dont  il  ne  parait  diflerer  que  par  labsence  totale  de  prolongement 
caudal  et  par  le  nombre  des  articulations.  On  compte  quinze  de  ces  dermeres  sur  le  lobe 
median  et  onze  sur  les  lobes  lateraux.  Celles-ci  alternent  avec  les  articulations  med.anes.  Ce 
fossile  a ete  trouve  a Lissitchia-Balka,  dans  les  schistes  houillers  qui  alternent  avec  le  calcaire 

. carbonifere. 
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2.  PHILLIPSIA  OURALICA. 

PL.  XXVII,  FIG.  16,  a,  b. 

Abdomen  de  forme  semi-elliptique  et  voutee.  Lobe  median  elance,  etroit,  subtriangulaire 
et  compose  de  quatorze  articulations,  dont  dix  seulemcnt  sont  bien  visibles,  les  quatre  der- 
nier es  etant  fort  petites  et  fort  serrees.  Lobes  lateraux  plus  larges  que  le  lobe  median,  et 
entoures  d’une  bande  etroite  et  granulee.  Leurs  articulations,  au  nombre  de  neuf,  sont 
divisees  par  un  sillon  en  deux  parties  inegales.  La  plus  etroite  est  ornee  de  fines  granula- 
tions, tandis  que  la  plus  large  porte  des  tubercules  deux  fois  plus  considerables.  Le  lobe 
median  ne  se  prolonge  pas  jusqu’a  la  bordure,  coinme  dans  1’ espece  precedente ; il  en  est 
separe  par  une  cote  plate  et  arrondie,  qui  divise  les  deux  rangees  d’articulations  laterales. 

Dimensions.  Longueur,  10  millimetres;  largeur,  12:  cette  largeur  serait  plus  considerable 
si  la  forme  etait  moins  voutee;  lobe  median,  4;  lobes  lateraux,  5- 

Rapports  et  dif fir  cnees.  Par  la  subdivision  des  articulations  laterales,  cette  espece,  dont  nous 
ne  connaissons  encore  que  l’abdomen,  est  facile  a reconnaitre.  Elle  ne  peut  etre  comparer 
qu’au  P.  Jonesii  Portl.,  avec  lequel  elle  oflre  une  assez  grande  ressemblance.  Cependant,  si 
l’on  consulte  la  figure  que  M.  de  Koninck  a donnee  de  cette  derniere  espece,  on  voit  qu’elle 
en  difFere  par  le  nombre  des  articulations  laterales,  qui  est  de  onze  ou  douze  au  lieu  de  neuf, 
par  le  mode  de  leur  dedoublement  qui  donne  lieu  a des  cotes  de  longueur  inegale,  et  enfin 
parce  que  ces  articulations  vont  presque  se  reunir  derriere  le  lobe  median  sans  etre  separees, 
comme  dans  notre  espece,  par  une  large  palette  obtuse. 

Gis.  et  loc.  Cette  espece  se  trouve  a Cosatchi-Datchi,  sur  le  revers  oriental  de  I’Oural,  et 
appartient,  comme  toutes  les  especes  du  genre  Phillipsia,  au  calcaire  carbonifere. 

Explication  des  figures.  Pl.  XXVII,  fig.  16,  a.  Abdomen  de  grandeur  natur elle. 

Fig.  1 6,  b.  Grossissement  d’une  partie  du  meme  individu. 


CALYMENE  ODINI. 

PL.  XXVII,  FIG.  8. 

Tril.  conicophtalmus?  Boeck,  1838 ,Gcea  Norveg.,  1,  4. 

Phacops  — ? Emmerich,  1839,  De  Trilob.  Dissertat.,  21,  7. 

Calymene  Odini,  Eichw.,  18/i0,  Silur.  syst.  in  Eslhl.,  p.  62. 

— — id.  1842,  Urw.,  h.  ii,  p.  67. 

Tete  de  forme  semi-elliptique,  bordee  par  un  sillon  et  un  rebord  etroits.  Lobe  median 
(glabella)  sub-triangulaire,  retreci  a sa  base,  elargi  en  avant  et  limite  lateralement  par  des 
sillons  profonds  qui  divergent  du  dedans  au  dehors.  A sa  partie  posterieure,  ce  lobe  est 
decoupe  par  deux  sillons  obliques  qui  circonscrivent  de  chaque  cote  une  protuberance  petite 
et  triangulaire.  Les  yeux  paraissent  avoir  ete  assez  larges;  ils  sont  places  sur  le  bord  interieur 
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des  lobes  lateraux  de  la  tete  ou  joues.  Une  suture  etroite,  paraissant  venir  de  Textremite 
anterieuredu  lobe  median,  louge  le  bord  interne  des  veux  et  se  rend  au  bord  du  bouclierce- 
phalique,  a quelque  distance  en  avant  de  l’angle  posterieur.  Thorax  forme,  selon  M.  Eichwald, 
de  onze  articulations;  lobe  median  plus  etroit  que  les  lobes  lateraux,  oflrant  a Textremite 
de  cliaque  articulation  mi  petit  tubercule  lisse.  Sur  les  lobes  lateraux,  deux  articulations  de 
grosseur  inegale  correspondent  a chacpie  segment  du  lobe  median,  mais  elles  paraissent  se 
reunir  en  une  seule  vers  lc  bord  externe. 

Rapports  et  differences.  La  forme  elargie  en  avant  du  lobe  median  de  la  tete,  la  direction 
divergente  des  sillons  qui  le  bordent,  et  enfin  la  protuberance  unique  que  Ton  voit  de  chaque 
cote  a sa  base,  distinguent  parfaitement  cette  espece  de  la  C.  Blumenbachi.  En  effet,  dans 
celle-ci  le  lobe  median  est  rel  reci  en  avant  et  porte  de  chaque  cote  trois  petites  protuberances 
separees  par  des  sillons  obliques,  Quant  aux  tubercules  que  Ton  voit  des  deux  cotes  du  lobe 
median,  ils  ont  moins  d’ importance  qu’on  pourrait  le  croire;  Tun  de  nous  a fait  voir  dans 
le  Silurian  system,  que  certains  echantillons  de  la  C.  Blumenbachi  en  oflrent  de  semblables. 
Ce  caracterc  accidentel  n’esl  peut-etre  visible  que  lorsque  les  echantillons  ont  perdu  comme 
ici  la  partie  exterieure  de  leur  enveloppe. 

Gis.  et  loc.  Cette  espece,  propre  aux  calcaires  de  l’etage  inferieur  du  systeme  silurien,  n a 
encore  ete  trouvee  en  Russie,  scion  M.  Eichwald,  que  dans  Tile  d’Odinsholm,  a Reval,  et 
pres  de  la  station  Jewe,  en  Esthonie.  L’un  de  nous  a rapporte  de  Christiania  une  tete  de  forme 
tout-a-fait  semblable,  qui  lui  avait  ete  donnee  sous  le  nom  de  T . conicophtalmus  Boeck. 

Explication  de  la  figure.  Pl.  XXVII,  fig,  8.  Individu  provenant  d’Odinsholm. 

CALYMENE  FISCHERI. 

PL.  xxvii , fig.  11,  a,  b. 

Asaphus  Fischcri,  Eichw.,  1825,  Obscrv.  per  Ingr.  nec  non  de  Tril.,  p.  52,  pl.  3,  tig.  2. 

Calymene  frontiloba,  Stchegloff,  1827,  Journ.  de  phys.  et  d hist.  nat.  ( En  russe.) 

— polytoma,  Dalm.,  1828,  Ucber  Pa  head.,  p.  37,  pl.  1,  fig.  1,  a-c. 

Amphion  frontilobus,  Pand.,  1830,  Beit.,  p.  139,  pl.  4,  tig.  1 ; pl.  4,  B,  fig.  5-7  ; pl.  5,  fig.  3 et  8. 

Calymene  polytoma,  Ilising.,  1837,  Leth.  Suec-,  p.  11,  pl.  1,  fig.  6. 

Amphion  Fischeri,  Eichw.,  1840,  Sil.  sijst.,  p.  70. 

Calymene  polytoma,  Von  Buch,  1840,  Beilr.  zur  geb.  BussL,  p.  45. 

— Milne  Edw.  Crust.,  vol.  ill,  p.  321. 

Cette  espece  est  remarquable  en  ce  que  les  articulations  laterales,  par  lesquelles  se  termine 
Tabdomen,  font  un  angle  presque  droit  avec  les  articulations  transverses  du  lobe  median  et 
prennent  une  direction  longitudinale.  L’abdomen  et  le  thorax  sont  peu  distincts  Tun  de  Tau- 
tre,  et  tous  les  deux  ensemble  offrenl  vingt-trois  articulations.  L’axe  ne  se  prolonge  pas  jusqu’a 
Textremite  de  l’animal.  La  tele  a sa  partie  mediane  divisee  en  trois  lobes  par  deux  sillons 
obliques  et  lateraux.  Entre  les  deux  lobes  anterieurs  se  trouvent  trois  petits  sillons  diriges 
de  dehors  en  dedans  qui  separent  encore  des  lobes  exterieurs  deux  autres  petits  lobes.  La 
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levre  est  crenelee  a l’exterieur  par  huit  petites  incisions  qui  simulent  un  bord  denticule.  A 
1’interienr  elle  recoit  une  piece  epistomienne  qui  a deja  ete  decrite  par  plusieurs  auteurs  dans 
I’Asaphus  expansus,  1’  A.  plalycephalus  et  XI sold  us  planus  [ 1),  mais  qui  parait  etre  plus  rare  dans 
legenreCalymene.  Cettepiece  ayant  une  grande  importance  pour  fixer  les  rapports  des  Trilo- 
bites avec  les  animaux  actuels,  nous  I’avons  soumise  a l’examen  de  M.  Milne  Edwards,  le 
meilleur  juge  en  pareille  matiere.  Ce  savant  si  distingue  a bien  voulu  nous  ecrire  a ce  sujet 
une  lettre  dont  nous  extrayons  les  passages  suivants  : « La  piece  epistomienne  qui  se  voit  par- 
« faitement  dans  les  Trilobites  dont  vous  m’avez  donne  communication (2),  et  qui  avait  ete  deja 
« signalee  par  MM.  Dekay,  Stokes,  Sarset  Pander,  me  semble  etre  importante  a considerer,  car 
« sa  disposition  peut  jeter  quelque  lumiere,  non  seulement  sur  la  constitution  el  1 appareil 
« buccal  de  ces  animaux,  mais  aussi  sur  leurs  affinites  naturelles  avec  les  types  carcinologiques 
« actuels.  En  effet,  les  Crustaces  dont  les  Trilobites  paraissent  se  rapprocher  le  plus  sont  les 
« Isopodes,  tels  que  les  Seroles,  les  Brancbiopodes  (les  Apus  par  exemple)  et  les  Limules.  Le 
« defaut  d’antennes  inserees  sous  le  bord  frontal  de  la  tele  et  l’absence  de  toutes  traces  de 
« pal  tes  ambulaloires  elablissent  de  grandes  differences  entre  les  Trilobites  et  les  Isopodes ; 
« enfin,  la  disposition  de  la  piece  epistomienne  vient  a son  tour  eloigner  ces  fossiles  du  type 
« des  Xypbosures  ou  Limules,  car  cbez  ces  derniers  il  ne  peut  y avoir  rien  de  semblable,  la 
« bouche  etant  completement  entouree  par  des  appendices  qui  remplissent  en  meme  temps 
« les  fonctions  de  pattes  et  de  macboires;  entre  le  front  et  cet  appareil  se  trouve  un  espace 
« membrancux,  et  les  deux  pattes  macboires  antcrieures  s’inserent  tout  pres  de  la  ligne 
« mediane.  Mais  cbez  les  Apus,  de  meme  que  chez  les  Crabes,  la  bouche  est  armee  de  man- 
« dibules  qui  prennent  leur  principal  point  d’appui  sur  une  piece  mediane  et  epistomienne 
« qui  en  arriere  s’echancre  pour  loger  la  levre  superieure,  et  qui  ressemble  beaucoup  a la 
« plaque  bicorne  de  vos  Trilobites.  A raison  de  cette  circonstance,  je  suis  done  porte  a croire 
« que  la  bouebe  des  Trilobites  devait  etre  constituee  comme  eelle  des  Branchiopodes  plulot 
« qu’a  la  maniere  de  la  bouche  des  Limules ; et  ce  resultat  s’accorde  d’ailleurs  parfaitement 
« avec  ce  que  nous  savons  de  l’ensemble  de  l’organisation  chez  ces  singuliers  animaux.  » 

Gis.  et  loc.  Cette  espece  se  trouve  assez  abondamment  aux  environs  de  Saint-Petersbourg, 
et  sous  le  rapport  du  nombre  des  individus  elle  vient  immediatement  apres  XAsaphus  expan- 
sus et  Villomas  crassicauda.  On  la  rencontre  aussi  dans  l’etage  inferieur  du  systeme  silurien, 
aLjunget  a Ilusbyfjol,  en  Ostrogolhie,  ainsiqu’en  Norvege.  Le  bcl  echantillon  que  nousavons 
figure  a ete  decouvert  et  habilement.  prepare  par  M.  Worth. 

Explication  des  figures.  Pl.  XXVII , fig.  1 1 , a.  Individu  roule  en  boule  vu  de  cote. 

Fig.  11,  b.  Le  meme  vu  en  dessous  et  montrant  la  piece  epistomienne. 

(1)  Voir  Portlock,  Report  on  Londond.,  p.  295,  pl.  7,  fig.  2,  3;  pl.  8,  fig.  1-3. 

(2)  Asaphus  expansus,  pl.  XXVII,  fig.  13,  et  Calymene  Fischeri,  pl.  XXVII,  fig-  **• 
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ECHINOSPHzERITES  TESSELLATUS  (1). 

PL.  XXVII,  FIG.  7. 

De  La  Beche,  1829,  Geol.  trans.,  2e  sine,  vol.  in,  P-  164,  pi.  20. 

Sphceronites  tessellatus,  Phill.,  1841,  Palwoz.  foss.,  p.  135,  pi.  59,  fig.  49s s. 

Corps  allonge,  infundibuliforme,  compose  d’un  grand  nombre  de  plaques  petites,  de  forme 
hexagone  et  legerement  elevees  a leur  centre.  Dans  la  figure  que  M.  de  La  Beche  a donnee 
d’un'corps  semblable,  et  qui  a ete  copiee  par  M.  Phillips,  on  apercoit  sur  le  milieu  < es  p aques 
on  petit  tubercule  qui  ne  parait  pas  exister  sur  notre  echantillon.  , 

Rapports  et  differences.  Rien  ne  nous  parait  plus  judicieux  que  le  rapprochement  propose 
par  M.  Phillips  de  ce  corps  avec  les  Edunosphcerites.  Le  grand  nombre  des  plaques,  leur 
forme  et  leur  disposition  rappellent  en  effet  les  caracteres  principaux  de  ce  genre.  Cependant, 
les  differences  relatives  a la  forme  et  a la  grandeur  du  corps  hii-meme,  a l’absence  de  stnes 
ou  de  pores  sur  les  plaques,  pourraient  peut-etre  autoriser  l’etahlissement  d’un  genre  nouveau, 
mais  en  cecas  beaucoup  plus  voisin  des  Echinospherites  que  des  Hemicosmites  ou  des  Crypto- 

crinites,  auxquels  le  compare  aussi  M.  Phillips. 

Gis.  et  loc.  Cet  echantillon  a ete  trouve  sur  les  bords  de  la  riviere  .Jolva,  trente-cinq  vei  stes 
au  S.  O.  de  Bogoslofsk.  L’espece  a laquelle  nous  l’assimilons  provient  des  calcaires  devomens 
de  St-Mary-Cliurch  et  de  Plymouth  (Devonshire). 


NOTE  RELATIVE  AUX  POISSONS  FOSSILES. 


Les  Poissons  que  nous  ovous  rapportds  de  Russie  out  ete  sounds,  aossttot  notre  retour  a 
M.  Agassiz,  qui  nous  en  a envoyd  une  description , que  nous  commons  mserer  tct,  a la 
suite  des  Crustacea;  mais  les  tresors  ichtliyologiques  que  MM.  Worth  et  de  Keyserhng 
out  decouvert,  recemment  pres  du  village  d'Ontoleva,  au  sud  de  Saint-Pelersbourg.  ayant  ete 
aussi  cn votes  a M.  Agassiz,  ce  savant  n'a  pas  encore  pu  nous  transmeltre  la  fin  de  son  travail 
sur  cette  remarquable  partie  de  la  Faune  devonienne.  Nous  sommes  done  obliges  de  renvoyer 
les  lettres  de  M.  Agassiz  dans  un  appendice  qui  terminera  la  partie  des  fossiles  paleozoiques. 

(1)  Ayant  rctrouvS  ce  corps  singulier  depuis  l^poque  oil  nous  avons  imprint  la  description  des  Crinoldes  de 
Russie,  nous  avons  cru  utile  d’en  parler  ici  comme  par  appendice,  afin  de  ne  nen  niighger  de  ce  qui  peut  mte- 

resser  la  paldontologie  de  l’Oural. 


TABLEAU  DES  FOSSIL  ES  DU  TERRAIN  PALEOZOIQUE  DE  RUSSIE. 


Note.  Les  Polypicrs  ayant  etc  1 objet  d’un  travail  particulier  de  M.  Lonsdale,  insert  dans  V Avpendicc  de  notre  premier  volume 
ne  sont  pas  compris  dans  ce  tableau ; il  en  cst  dc  rneme  des  Poissons  devoniens,  qui  seront  decrits  plus  loin  par  M.  Agassiz.  — 
espfcces  precedes  d’un  asterisque  * sont  cedes  qui  ne  sont  pas  venues  a notre  connaissauce  dans  nos  voyages,  et  quo  nous  laissons 
sous  la  responsabilite  des  auteurs  qui  les  out  citees.  — Les  syllabes  Sil.  Dev.  Garb,  ct  Per.,  et  les  lettres  S.  D.  C.  P.  aprfesb* 
locality,  sont  des  abreviations  de  systemes  silurien,  devonian , carbonifere  et permien. — La  lettre  r indique  que  l’espece  appartient  & 
la  Russie,  et  le  signe  j-  qu  elle  a ete  trouvde  dans  d’autres  contrees. — Les  localites  6trangeres  h la  Russie  sont  imprimees  en  lettres  da' 
hques.  Les  mots  vol.,  pi.,  et  les  chilTres  romains,  indiquent  les  volumes  et  les  planches  de  notre  ouvrage.  — Les  especes  ou  1®S 
localites  suivies  du  signe?  sont  considdrees  comme  doutcuses.  — Les  noms  d’especes  en  lettres  italiques  et  sans  numero  d’ordre,  sou' 
des  noms  it  supprimer. 


ABREVIATIONS  EMPLOYEES  DANS  LE  TABLEAU. 


Burm. 


Burmeistcr,  Organisation  nnd  Uebersicht  der  Trilobiten.  I8H 


Balm.  Patera.  Dalman,  Ueber  die  Palaeaden,  1828.  —Be  Kon.  Bely-  Dt' 

Monats  Bericht  “®r 
. -lit.  '/tool.  Eich'vaW- 
— Die  Thier  und  PDaD' 

....  .j i it/,  n.  uiinnaiu,  uic  Urwelt  Russlands,  heft-  ■’ 

Erm.  Arch.  Erman,  Archiv  fiir  wissenscbaftliehc  Kunde  von  Russland.  — „ 


Miller0^;1- iik?dmanent- SiWA X^Yl!  de  L-  ^ ^V7r'Lnr'de'L7tienbach;^  1»  Soc“  gdoL 

ii,,  ftl’u  “ Mllne  Edwards,  Histoire  nalurelle  des  Crustacds.  — March . Murchison,  Silurian  system,  1839.—  Id.  Soc.  geol. 

tin  de  la  Societe  geologique  de  France,  vol.  xi. — Pand.  l'auder,  Beitraae  zur  Geoanosie  des  Knssisehen  lieiehei  is-n u„^ri,  v,.t  n.,ceh  Polen 


Palaeontologie. 
1820 
Silurian 


Petersbourg,  vol  . x,  n»  19. -Id.  Ueber  die  Arme  der  Echino-Encrinen,  Bulletin  de  la  classe  physico-mathdnalique  de  l'Acaddmie  de Saint-P«ers' 


N“* 

CLASSES,  GENRES 
ET  ESPfeCES. 

*1 

INCERT/E  SEDIS. 
Graptolites  disticlius. — 

2 

Sagittarius 

*1 

Tentaculites  annulatus. 

2 

— tenuis 

1 

— 1 Inditermini .) 

Tetragonis  Murchisonii. 

*1 

FORAMINIFURES. 
Alveolina  nrisca 

*1 

Borelis  constricts 

*2 

— princeps 

*3 

— sphaeroidea 

*1 

Cristellaria  mysteriosa. 

1 

Fusulina  cylindrica. . . . 

*1 

— depressa 

Melonia  labyrinthus.. . . 

*1 

Rotalia  antiqua 

*1 

Spirolina  denticulala  et 
sulcata. 

Tetrataxis  conica 

*1 

Textiliaria  lunata 

SYSTfcMES. 

AUTEURS  ET  CITATIONS. 

^ 

Sil. 

Dev. 

Carb. 

Per. 

Eichw.  Sil.  syst.  p.  101 

R. 

Linn.;  PrionoTus  id.  Hising.  Letli.  Suec.  pi.  53, 

R. 

ng.  7;  G.  Ludensis,  Murch.  Silur.  syst.  pi.  26, 
fig.  i,  2. 

Sdil.  Petref.  pi.  29,  Bg.  8;  Pusch,  Pol.  p.  28; 

Lill.  deL.  Mdm.S.G.deFr.  v.i,  p.93,98. 

Murch.  Sil.  syst.  pi.  5,  f.  33.  — Pol.  II,  p.  223.. 

t 

R 

Eichw.  Urw.  h.  ii,  pi.  3,  f.  18 

R? 

. ... 

.... 

Ehrenb.  Ber.  Berl.  Akad.  aoitt  1842 

R. 

Id.  ibid.;  Naut. melo,  Ficht.  etMoll 

R. 

Id.  Ber.  Berl.  Akad.  mars  1843 

R. 

I'  iscb.  Pol.  I , p.  70,  86,  106.  — Pol.  II , p.  16, 

R. 

Id. =F.  cylindrica. 

Ehrenb.  Ber.  Berl.  Akad.  mars  1843 

R. 

Id.  ibid 

Fisch.  Oryct.  pi.  12,  f.  4 

. . . . 

.... 

R. 

.... 

Ehrenb.  Ber,  Ak.  mars  1845 

R. 

Id.  ibid 

.... 

.. 

R. 

.... 

Odinsliolm. 

Environs  deReval ; Furudal,  DaUcarlie;  Luil°Wf 


Kielce;  Susolowka  (Podolie);  Kitaigrod;  OEseL 
Gothland. 

llsk,  S;  Voroneje,  D. 

Kamenetz-Podolsk. 

Esthonie? 


Vitegra. 

Id. 

Id. 

Id. 

Toula. 

Dvina;  Filosofskaia ; Perkina;  Velikovo;  Sch- 
wetzi,  gouv.  de  Wladimir;  trois  verstes  * ■ 
de  Kartmazof;  Goradolka  et  Gelesnaia  ( , , 
netz) ; E.  d’Andreiouski  (Oural) ; presqu’ile  a 
Volga. 

Toula. 

Id. 

Miatchkova. 

Toula. 

Id.. 
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N»» 


*1 


*2 

o 

*1 

*2 


*4 


CLASSES,  GENRES 
ET  ESPfeCES. 


RADIAIRES. 

Cidaris  Deucalionis. . . , 
— ftossicus(a) 


Eichw.  Thier  Nov.  p.  15. — Vol.  I,  p.  72,73,  76 
V. Buell. — Vol.  I ,p.  83; vol.  II, p.  17,  pi.  I,  f.  2. 


Opliiura  obtusa 

— Schlolheimi? 

Actinocrinites  granula- 

tus. 

— tesseracontadactylus. 

— triacontadactylus?. 
Apiocrinites  dipentas. . 
Asterocrinus  Miinsleri. 

— priscus 

Cryptocrinites  cerasus. . . 

— laevis 


Eicliw.  Sil.  syst.  p.  193 . 

IIoll,  Handb.;  Eichw.  Sil.  syst.  p.  194. 
Goldf.;  Eichw.  Sil.  syst.  p.  175 


Id.;  Fiscli.  Oryct.  40,  f. 3 ; v.  Buch,  Beitr.p.  68. 

Mill.;  Eichw.  Sil.  syst.  p.  174 

11.  v.  Leueht.  Beschr.  pi.  2,  f.  9,  10 


- regular is 

Cupressocrinitcs  nuci- 
formis. 

— pentaporus 

Cyathocriniles  penni  - 

ger. 

— pinnalus.. 

— planus 

— quinquangularis. . . 

— rugosus 

Cyclocrinites  Spaskii. , . 

Echino-Encrinitesangu 

losus. 

— fencstratus 


Eichw.  Sil.  syst.  p.  193 
Id.  ibid.  p.  196. ....... 

Von  Bucli.  = C.  laevis. 

Ecbinosphreritcs  hevis,  Pand.  — Vol.  II,  p.  34, 
pi.  i , f.  4. 

Von  Buch.  = C hevis. 

Fiscli.  Oryct.  pi.  41,  f.  5, 6 


— gigantcus. 

— granatum. 


— striatus. 


Echinospharites  aranca. 
— aurantium 


2 — Balticus 

‘4 
5 


‘1 


— pomuin. . . . 

— radiatus. . . 

— tessellatus. 


Entrochiles  tetradactv- 
lus. 

Eugeniacrinites  mespi 
liformis 

Gonocrinites 

Heliocrinites  echinoi  - 
des. 

Hemicosmites  extra' 
neus. 

— piriformis... 

— porosus 

Pentacrimis  priscus. . . . 
Plalycrinites  laevis.  .. 

Poteriocrinites  crassiis, 
Protocrinites  oviformis 
Rhodocrinites  verus.. . 

ANNELIDES. 

Serpula  omphalotes. . . 


Spirorbis  siluricus. 


auteurs  et  citations. 


SYSTfcMES. 


Sil.  D4v.  Carb.  Per. 


Eichw.  — Vol.  II,  p.  36,  pi.  i,  f.  13 

Eichw.  Urw.  h.  it,  p.  78,  pi.  1,  f.  10;  H.  von 
Leueht.  Beschr.  p.  21. 

Goldf.,  Eichw.  Sil.  syst.  p.  173;  id.  Thier,  p.  15 

Miller ; Eicliw.  Sil.  syst.  p.  172 

Id.;  ibid.  Sil.  syst.  p.  173 

Id.;  v.  Bucli,  Beilr.  p.  62;  Eichw. Thier,  p.  15. 
Eicliw.  Sil.  syst.  p.  192;  id.  Urw.  h.  n , p.  32, 
pi.  1 , f.  8. 

Pand.  sp. — Vol.  II , p.  30,  pi.  i ,f.6 

Gonocriu.  id.,  II.  v.  Leueht.  Beschr.  pi.  2, 
f.  14,  16. 

Id.  ibid.  f.  13 

Volborth  Bull.  Ac.  vol.  x,  pi.  l,f  6,  10  (non 
Wahl.) 

Pand.  sp.  — Vol.  II , p.  29,  pi.  I,  f.  5 ; pi.  xxvil, 
f.  10.  — An  E.  granatum  Schl? 

Sclil.  Is.  1826,  p.  312,  pi.  1,  f.  3.=E  Balticus. 
Gyllenh.  sp.  — Vol.  II,  p.  20,  pi.  I,  f.  8; 
pi.  xxvu , f.  6. 

Eichw. — Vol.  II,  p.  25,  pi.  i,  f.  9 

Gyllenh.  sp. — Vol.  II,  p.  24,  pi.  i,  f.  7 

Heliocrinites,  Eichw.  Sil.  syst.  p.  191 

(Spliaerouites  Phill.) — Vol.  II , p.  380,  pi.  xxvil, 

r-  7. 

Puscli,  Pol.  Pal.  pi.  2,  f.  8 

Goldf.;  Eichw.  Sil.  syst.  p.  173 


Eichw. =Echino-Encrinites. 

Eichw.;  H.  von  Leueht.  Beschr.  p.  18,  pi.  2, 
f.  11,  12. 

Eichw.  Sil.  syst.  p.  182 


Von  Buch. — Vol.  II,  p.  31,  pi.  i,  f.  3 

Eichw.  Sil.  syst.  p.  183 

Goldf.;  Eichw.  Sil.  syst.  p.  173. 

Mill.;  Eichw.  Sil.  syst.  p.  174;  id.  Thier,  p.  15; 
Buch,  Beitr.  p.  62. 

Mill.;  Eichw.  Sil.  Syst.  p.  176 

Eichw.  Sil.  syst.  p.  185;  id.  Urw.  h.  i,  p.  14. 
Mill.;  v. Bucli,  Beitr.  p.  33  et  lil 


Goldf. — Vol.  II,  p.  36. 


Eichw.  Thier  etc.  p.  15.  = Serpula  ompha 
lotes. 


R. 

R.  f 


R. 

R.  t 

R. 


R.  f 


R.  f 


R.  f 

t 
" t 


LOCALITIES. 


Prikscha. 

Canal  de  Marie ; Burkova ; Archangelskoi ; Ko- 
patscheva  ; Miatchkova  ; Podolsk ; Vereia ; 
Kasimof;  Schwctzi,  gouv.  de  Wladimir; 
Krivialun  (Buch);  Staritza,  gouv.  de  Tver. 
Pavlosk. 

Odinsholm. 

Pavlosk,  S ; Eatingen,  C. 

Pavlosk;  Gothland,  S;  Nara,  C. 

Pavlosk,  S;  Bristol , C. 

Pulkowa. 

Pavlosk. 

Pulkowa. 

Pavlosk. 


Nara,  pres  Serpoukhof;  Miatchkova. 

Dolgaia;  Pavlosk. 

Reval;  Pavlosk. 

Reval,  S.;  Harz;  Eifel,  D.;  Valdai',  C. 

Esllionie;  Pavlosk?  S.;  Bristol,  C. 

Estlionie,  S.;  Yorkshire,  C. 

Shropshire;  Gothland,  S.;  Prikscha,  C. 

Munelas,  prhs  Reval;  Dago. 

Environs  de  Saint-Petersbourg. 

Jumalasari. 

Grafskaia-SIavlinka . 

Pavlosk. 

Id. 

Reval. 

Environs  de  Saint-P6tersbourg ; Reval;  QEsel? 
(Schlot.);  (Eland;  DaUcarlie;  golfe  de  Chris- 
tiania ; Irlande? 

Reval;  Odinsholm;  Spitham;  Pavlosk. 
Pulkowa;  lsliora;  Kinnekullc;  Boda;  IVikarby. 
Reval. 

Riv.  Jolva,  S.  0.  de  Bogoslcfsk  ; Altai ; sud  du 
Devonshire. 

Jaworzno,  prfes  Kielce. 

Pavlosk?  S.;  Eifel,  D. 


Pavlosk. 

Spitham. 

Environs  de  Saint -Pdtersbourg;  Narova. 
Hapsal. 

Reval ; Spitham,  S.;  Eifel,  D. 

Pavlosk?  S.;  Tcbudovo,  D. ; Prikscha;  Bris- 
tol, C. 

Estlionie,  S.;  Yorskire,  C. 

Spitham. 

Volkof ; riviere  Jolva ; Tchudovo  (Eichw.) ; Eifel ; 
D.;  Bristol,  C. 

Lac  Ilmen;  Volkof;  Tchudovo;  Pskof;  Kipet; 
Octrada;  Zadonsk;  Voroneje;  sources  de  la  Vit 
cliegda ; Eifel. 

Bouregi. 
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4 

*5 

6 

7 

8 
9 

■10 

11 

12 


15 

14 

*15 

*16 

*17 

*18 

19 

20 


21 

22 

25 


24 

25 


26 

27 

28 

29 

50 

51 
*52 

53 

54 


55 

56 


CLASSES,  GENRES 
EX  ESPfeCES. 


BRACHIOPODES. 
Terebratula  acuminata, 


— aeutidens.. 

— Alinensis... 

— ambigua... 

— amphitoma. 


— apnms. . . . 

— arimaspus. 


— aspera. 


Blodeana. . . . 

brevirbslris.  . 
camclina.. . . 

canalis.. . . . . 

eoncentrica . 


— eordiformis. 

— crispata...... 

— curvata 

— dc formula . . . 

— dentata 

— didyma 

— digitata 

— Duboisi 

— elongata.... 


Id.  var. 


— fissuracuta. 

— fusiformis.. 

— Geinitziana. 

— has  tala.  . . . 


llelmcrsenii. 
Huotina.  . . . 
lacunosa  [b).. 


— lamellosa. 

— Livonica. . 


— MeyendorQi. 


— micella. 

— nuda.... 


— pectinifera. 

— planitiata.  . 

— pleurites. . . 

— pleurodon. . 

— plica 


— plicatella?. 

— pugnus. 


Puschiaua. 


39  — reticularis. 


Qualenii 
— radialis. 


AUTEURS  ET  CITATIONS. 


Mart.  — Vol.  II,  p.  76,  pi.  ix,  f.  14. 


Eichw.;  Puscb,  Pol.  p.  173 

Nob.—  Vol.  1 1,  p.  95,  pi.  x,  /) 15 

Sow. — Vol.  11,  p.  59,  pi.  ix,  f.  12 

Bronn;  Puscb,  Pol.  pi.  3,  f.  10 , — T.  lacunoides, 
l'uscli. 

Nob. — Vol.  II,  p.  90,  pi.  x,  f.  10 

Ortliis  id.  Eicbw. — Vol.  I,  p.  396;  vol. II, p.  94, 
pi.  x,  f.  11. 

Schlot.  — vol.  I,  p.  60,582;  vol.  II,  p.  95,  pi.  X, 
f.  13. 

Nob. — Vol.  II, p. 71. pi. ix,/.  11 

Eicbw.  = Spir.  rectus. 

Von  Bucb.  — Vol.  II,  p.  60,  pi.  ix,  f.  5 

Sow.— Vol.  II,  p.  71,  pi.  ti,  f.  11 

Von  Bucb.  — Vol.  I,  p.  43,  60, 151, 584;  wil.  II, 
p.53,  pi.  vin,  f.  10  et  11 . 


Sow.  — Vol.  II,  p.  77 

J.  Sow.  in  Murch.  — Vol.  I,  p.  408 

Schlot.;  Puscb,  Pol.  p.  20 

Eichw.  = Sp.  sequtroslris. 

Eichvv.  Zool.  4,  f.  9;  id.  Sil.  syst.  p.  137 — 

Dalm. ; von  Bucb,  Beilr.  p.  112 

11.  v.  Leuebt.  Beschr  pi.  2,  f.  Set 6 

Nob.  — Vol.  1,  p.  67*  ; vol.  11,  p.  97,  pi.  X,  f.  16. 
Schlot.  — Vol.  1,  p.  143,  147  ; vol.  II,  p.  66, 
pi.  ix,  f.  9. 


= T.  plica,  Kutorga.  — Vol.  I , p.  222 ; vol.  II , 

p.  68. 

Nob.  — Vol.  II,  p.  98,  pi.  ix,  f.  1 

Nob.  — Vol.  II, p.  65,  pi.  ix,  f.  8 

Nob.  — Vol.  II,  p.  83,  pi.  x , /.  5 

Sow.  (var.  de  la  T.  sacculus).  — Vol.  I,  p.  45; 
vol.  II,  p.  65. 

Von  Bucb. — Vol.  I,p. 45;  vol.  II, p.  58, pi.  ix,  f.  3. 

Nob. — Vol  II, p.  Hl.pl.  x,  f.  4 

Sehlol.;  Eichw.  Sil.  syst.  p.  141.—  Aff.  T.  pli- 
calella. 

(Spir.  Leveille).  — Vol.  I , p.  460 

Von  Buell.  — Vol.  1,  p.  52,  58,  414  ;vol.  II,  p.  80, 
pi.  x,  f.  5.  — A I t'.  T.Daleidensis,  Romer. 

Nob.  — Vol.  I,  p.  45,  414 ; vol.  II,  p.  74,  pi.  IX, 
f.  15. 


Ralm. — Vol.  II,  p.  99,  pi.  vm,  f.  8 

V.  Buch. — Vol.  I,  p,  396;  vol.  II, p.  63,  p/.  ix,/.6. 
— Aff.  T.  camclina. 

J.  Sow.— Vol.  II,  p.  57,  pi.  vm,  f.  12 

Puscb,  Pol.  pi.  4,  f.  2 

Keyserl. — Vol.  I,  p.  408 

Phlll. — Vol.  I,  p.  59,  131  ; vol.  II,  p.  7!) 

Kut.  Beitr.  pi.  5,  f.  11.—  Var.  de  T.  elongata. 

Dalm. — Vol.  I,  p.  456  ; vol.  II,  p.  84 

Mart.-  Vol.  I,  p.  76  ; vol.  II , p.  78,  pi.  x,  f.  1 


Nob.—  Pe/.  II, p. 69, p/. ix,/.  10 

Kut.  Beitr.  pi.  6,  f.  2.  — Var.  de  T.  elongata. 

Pbill. — Vol.  II, p.  89,  pi.  x,/.  9 

Lin.=T.  prisca  Schlot. — Vol.  I,  p.  23;  vol.  II, 
p.  90,  pi.  x,  /.  12. 


SYSTEMES. 

Sil.  Di'v.  Carl).  Per. 


• t 


R?  f 


R.  f 

t 


R. 


R.  f 

" t 


R.  f 


R.  f 

R.  f 


R.  f 


R.  T 


LOCALITIES. 


Newton-Bushel , D.;  Cosatchi-Dalchi  (Oural), 
Yorkshire;  Belgique,  C. 

Podolic. 

Alina  (Oural). 

Peredki;  Valdai';  Angle terre. 

Kielce. 

Chavli. 

Bogoslofsk ; bords  des  riv.  Jolva  et  Kakva 
Gothland,  S.;  Kielce ; Voroneje ; Eifel,  D 
Serpoukhof. 

Bogoslofsk ; Pctropavlosk  (Oural). 
t'sk,  S. ; Franconie,  1).,  Zaraisk,  C. 

Volkof;  Tcliudovo;  lac  Ilmen;  Zadonsk;  Sere' 
brianka;  Eifel;  Belgique;  Sehou ; Devonshire’ 
Asturies,  Espagne,  D.;  Nikefur,  P. 

Gerichof  (Altai);  Angleterre. 

Nord  de  l'Oural;  Wenlock. 

Environs  de  Kielce. 

Reval. 

Jolva  (Oural) ; Gothland;  Boheme. 

Pulkowa. 

Chavli ; Bogoslofsk  (variete).  . ... 

Grand;  Yew  ton,  D ; Yorksh.  0 ; Itsckalki;  ’ 
kefar ; Santagulova  ; Tchelpan,  district® 
Krasno-Ufimsk ; Grebeni ; Jemangulova ; Ore11' 
bourg ; Uumbleton ; Gliicksbrunn,  P.  , 

Stcriitamack,  C.;  Kirilof;  Uumbleton;  Core1' 
sen,  P. 

Nicolo-Gastotmki,  prfes  de  Bielef. 
Cosatchi-Datcbi;  Yorkshire.  . 

Chidrova;  riv.  Suchona  (gouvernement  de  vu 

logda). 

Lac  Ilmen;  Voroneje. 

Zadonsk;  Octrada;  Tchudovo;  Prussino. 
Eslhonie. 

Akritau  (Oural),  pres  de  Sterlitamak.  . , . 
Adsel ; Isborsk ; Schelon ; Siass ; Boudevitc 
Bielef;  riv.  Vclikaia. 

Prussino;  Kalapi-Polisl ; Schclon  ; Velik® 
pres  de  Pskof ; riv.  Tcher  et  Vilcbegda ; ‘ 
Vol ; uionls  Timans. 

Saint-Pelersbourg;  efttes  de  la  Baltique; 

tbonic;  Scarpasen;  HusbyfiSl,  Ostrogoihie. 
Etang  de  Bogoslofsk ; riv.  Vuia ; Zakekina. 

Kirilof;  Tioplova;  Bielcbei ; Uumbleton. 
Kielce. 

Nord  dc  l'Oural.  „c- 

Archangelskoi ; Gosatcbi-Datcbi ; SterlitaWJ 
lac  Seuger;  Miatchkova;  Smieinogorsk : 3‘ 
sie ; Yorkshire. 

Zakekina  (Oural);  Gothland.  . 

Plymouth;  Newton  (Phil.) ; Vi 'llmar  (Sandb-L  r 
Cosatchi  - Datchi  ; Mala-Jaroslavetz  ; 
shire,  etc.  C.  . n, 

Ulabue;  Kipet;  monastfere  a liuit  verstes 
de  Bielef. 

Zaraisk,  gouv.  de  Riaisan  ; Yorkshire.  toj. 

Baltischport ; OEsel ; Bogoslofsk  ; Dir?J  po- 
ll amen;  riv.  Turia  ; Isvioska;  Kamenetz 
dolsk;  Constantinople ; Gothland ; Dudley , 1 ^ 
Tennessee;  New-York;  cap  de  Chaleur 
Richtigouch  [Canada),  S.;  SinictoOgors^^je . 

r ZuZu' 


' . 

tai) ; Jolva ; Screbrianka ; Kvnosk;  V°r0y.wu 
riv.  Vol;  Tchudovo;  Bourcgi;  lac  Ilmen;  „ .0. 
lofka,  sur  le  Dniester;  Kielce;  ltadlm  t 
gne);  Asturies;  Eifel;  Nehou,  etc.  D. 


TABLEAU  DES  FOSSILES 
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N°» 

CLASSES  , GENRES 
ET  ESPECES. 

AUTEURS  ET  CITATIONS. 

sii. 

SYSTl 

Dev. 

:mes. 

Carl). 

Per. 

40 

Phill.  — Vol.  II . p.  72,  pi.  ix  f IK  

+ 

R.  f 

dea. 

41 

LeveiJ16. — Vol.  I, p.  165;  vol . II,  p.  55,  pi.  ix,  f.  2. 

t 

R. 

42 

— sacculus 

Mart.  var.  hastata.—TW.  II.  /(.‘os,  pi.  i x,"f.  7. 

J. 

T 

R.  t 

43 

— Schlotheimi 

Von  Buell.  — Vol.  I,  p.  174;  vol.  II , p.  101, 

.... 

R. 

t 

pi.  viii,  f.  h. 

Phill. — Vol.  I,  p.  60 

t 

45 

— Strajeskiana 

Nob.— Vol.  II,  p.  #o,pl.x,f.6 

II. 

. . . . 

40 

— subcamelina 

Nob. — Vol.  II,  p.  62, pi.  ix,  f.  4. — Aff.r.  camelina. 

R. 

.... 

.... 

47 

— sublepida 

Nob  .—Vol.  II,  p.  96,  pi.  x,  f.  14. — Aff.  T.  lepida 

R. 

.... 

. . . . 

dc  l’Eifel. 

48 

n. 

— teretior 

Eicliw.  Zool.’pl.  4,  f.  6.  = Spirifer  ®quirostris. 

*49 

R.  *j- 

so 

— ventilabrum? 

Phill. — Vol.  I,  p.  42, 43,  57,  58,  61 ; vol.  II,  p.  83. 

R. 

t 

.... 

51 

— Versilofl 

Nob. — Vol.  11,  p.  86,  pi.  x,  f.  7 

R. 

52 

Sow. — Vol.  11,  p.  87 

R.  f 

Strigocephalus  Burtini. 

Defr. — Vol.  \,p.  584 ; vol.  11,  p.  103,  pi.  vill,  f.  6. 

R.  f 

*2 

— Defrancii 

fisch.  Oryct.  pi.  20,  f.  7,  8 (terebratula?) 

R. 

Pentamerus  Bashkiri  - 

Nob.  — Vol.  I,  p.  581  , 432;  vol.  II,  p.  117, 

R.  f 

cus. 

pi.  VII,  /.  3. 

2 

— borealis 

Eichw. — Vol.  I,  p.  66*,  67*;  vol.  11,  p.  119, 

R. 

pi.  viii,  f.  1.  — Aff.  V.  oblongus. 

*3 

— conchidium 

Dalm.;  Eichw.  Unv.h.  ii  ,p.  15. — Vol.  II, p.  116, 

H?  t 

pi.  VIII,/. 2. 

4 

— galealus 

Id.  sp. — Vol.  11 , p.  120,  pi.  VIII,  f.  3 

R.  f 

5 

— Knightii 

Sow. — Vol.  II,  p.  113,  pi.  VII,  f.  1 

f 

6 

— Ostiacus 

Keys. — Vol.  I,  p.  408. . ‘. '. 

*7 

— plicatus  [c ) 

Kut.  Beit.  2,  pi.  9,  f.  3 

R. 

*S 

— sella 

Id.  ibid.  f.  4 

9 

— Vogulieus 

Nob. — Vol.  1,  p.  365,  370,396, 457;  vol.  II,  p.  113, 

n. 

pi.  VII,  f.  2. 

— Id.  var.  minor 

Vol.  11,  pi.  115 

R. 

— 

.... 

1 

Spirifer  mquirostris — 

Schlot. — Vol.  I,  p.  57*;  vol.  II, p.  132,  pi.  Ill,  /.  1. 

R. 

.... 

.... 

.... 

— Id.  var.  aequalis.  .. 

Pand.  sp.— Vol.  II, p.  133,  pi.  n,  /.  6 

R. 

.... 

.... 

.... 

— Id.  var.  deformata. 

Terebr.  id.  Eicliw. — Vol.  II,  p.  153,  pi.  hi,  /.  2. 

R. 

.... 

.... 

.... 

*2 

Puseh,  Pol.  p.  27 

3 

— AnossoB 

Nob. — Vol.  I ‘ p.  57,  60,  430 ; vol.  II , p.  133, 

.... 

R. 

.... 

pi.  IV,  /.  3. 

4 

— Arcbiaci 

Murcb. — Vol.  I,  p.  42,  43,  57,  61,  414;  vol.  II, 

.... 

R.  f 

.... 

p.  155,  pi.  IV,  /.  o. 

— attenuatus 

Von  Buch,  Beitr.  p.  58;  Eichw.  Thier,  etc. 

p.  14. — An  S.  Vcrneuili? 

3 

— biforatus 

Schlot. — Vol.  I,  p.  57* ; vol.  II,  p.  133 

R. 

— Id.  var.  lynx 

R.  f 

/.  3 et  4. 

— Id.  var.  dentatus.. 

Porambon. id. Pand  —vol.  II,  p.  138,  pi.  m,  f.  5. 

R. 

— Id.  var.  chama 

Eichw. — Vol.  11,  p.  139,  pi.  v,  /.  1 

R. 

6 

Nob. — Vol.  II, p.  168 ,pl.  vi,  f.  9 

*7 

Kut.  Beitr.  pi.  5,  f.  9 

8 

— crassus 

DeKon. — Vol.  II,  p.  165,  pi.  vi,  /.  2 

.... 

R.  + 

.... 

9 

Schlot.  Vol.  I,  p.  222 

f 

r. 

10 

IVnh  VnL  II,  p.  172.  pi.  VI,  f.  14 

R. 

ii 

— disjunctus 

j.  Sow. — Vol.  \\\p.  157, pi.  IV,1  f.  4 

.... 

R.  f 

.... 

12 

— expansus 

Phill. — Vol.  I,  p 409  — Terebratula 

R. 

13 

— glaber 

Mart. — Vol.  I,  p.  73,  76,  80, 94,  96, 565 ; vol.  II, 

.... 

R.  f 

R.  f 

p.  144,  pi.  vi,  /.  5. 

14 

— Glinkanus 

Nob. — Vol.  II,  p.  170,  pi.  in,  f.  8 

IS 

— granosus 

Nob. — Vol.  I,  p.  42;  vol.  II,  p.  148,  pi.  v,  /.  3. 

R. 

16 

— hystericus? 

Schlot. — Vol.  II, p.  173,  pi.  vi,  /.  12  {mala).... 

t 

f 

i 

n? 

17 

— incrassatus 

Eichw.;  S.  rectangulus,  Kut. — Vol.  I , p,  76; 

R. 

vol.  II , p.  166,  pi.  VI,  /.  3. 

LOCALITIES. 


Barton;  Grund,  D.;  Cosatchi  - Datchi ; York- 
shire, C. 

Tow-nay,  C.;  Kirilof ; Arzamas,  P. 

Barton  (Phill.),  1).;  Cosatchi-Datchi;  Gerichof 
(Altai);  Yorkshire;  Belgique,  C. 

Sterlitamack ; Sarana ; Cosatclii -Datchi,  C.; 
Humble! on;  Corbusen,  P. 

Ulabue  t D.;  Yorkshire,  C. 

Riv.  Jolva  (Onral). 

Riv.  Sosva  ct  Tatia. 

Riy.  Sosva ; Voroneje  (variate). 

Kirilof. 

Dago ; Gothland. 

Pooolie. 

Ostrof,  sur  le  Volkof;  Snetogorskoi  (Helmer- 
sen),  D,;  Yorkshire,  C. 

Krjuto-Iierocbka  (Oural). 

Dago  ; Gothland  ; Dudley-,  Tennessee;  Ohio,  S.; 
Devonshire;  Xchou;  Labaconnicre,  D. 
Serebriauka  ; hi  ft  l ; Devonshire. 

Drogomilof. 

Salkinsk- Pristan  (Oural);  Bogoslofsk?  Grci- 
fenslein  en  Nassau  ? 

Chavli ; Vindau ; Mechkovitza;  Oherpahlen ; Mus- 
tel ; Voissec ; Kallcnlak ; Sultlep ; Hapsal ; Lin- 
den; Norstfer;  Pokroi ? 

Pokroi '?  Linden  ? Gothland. 

Bogoslofsk;  Gothland;  Dudley;  Tennessee,  S.; 
Ustkataf;  Eifel;  Grund,  D. 

Augleterre. 

Riv.  lletsk,  hassin  de  la  Pelcliora. 

Sterlitamak. 

Ibid. 

Riv.  Is  et  Vuia;  Petropavlosk ; Jolva  (Buch); 
Nijni-Tagilsk. 

Krasnoglasova ; vallee  de  la  Bielaia,  a vingt- 
sept  verstes  0.  de  Bieloretzk. 
Saint-Peiersboarg. 

Ibid. 

Ibid.;  Reval ; Odinsholm. 

Kiclce. 

Divjatina  et  Pjatina,  prfes  Voroneje ; Octrada? 
Ustkataf  (Oural). 

Lebedian  ct  Zadonsk;  Octrada,  sur  l’Oka; 
Tchudovo;  Volkof;  Kalapi  Polist;  riv.  Vol ; 
Belgique ; Ferques. 

Schelon. 

Saint-Petersbourg ; Reval. 

EnvironsdeReval;  Paggart ; Saint-Petersbourg; 
Lickolm  ; Suede ? Ohio;  golf 'e Saint-Laurent . 
Tsarskoje-Celo;  Juraalasari. 

Reval,  Pavlosk. 

Kirilof. 

Sterlitamak. 

Cosatchi-Datchi ; Vise. 

Derbyshire,  C.;  Arzamas;  Itschalki;  Gliicks- 
brunn,  P. 

Kirilof. 

Divjatina ; Pjatina,  prfes  de  Voroneje  ; Barnsta- 
ple; Ptthcrwin. 

Riv.  Uetslc  (nord  de  l’Oural);  Yorkshire. 
Dobrowa,  presde  Kielce ; Devonshire;  Gruml , D.; 
Archangelskoi ; Cosatchi-Datchi : Portes  de 
pierre  Isset) ; Karakuba ; Gorbatchof  (Donetz); 
Serpoukhof;  Kriviakin;  Alexine;  Anglelerre; 
Belgique , etc.,  C. 

Serebrianka. 

Tchudovo. 

Keyserstcinel,  S.;  Eifel,  D.;  Tournaij;  C.  Kiri- 
lof? P. 

Environs  de  Vitegra  ; Archangelskoi ; Ilinsk ; 
Zaraisk ; diluvium  de  Grodno. 
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TERRAIN  PALE0Z01QCE. 


N°* 


18 

19 

20 

21 

*22 

23 

24 


23 

*26 

*27 

28 

29 

‘30 

*31 

32 

33 


34 

35 

36 

37 

38 

*39 

40 


41 

42 


43 

44 
43 
*46 

47 


48 

*49 

50 

*51 

*52 


CLASSES , GENRES 
ET  ESPfeCES, 


Spirifer  insularis 

— label!  um.... 
— Lamarckii... 

— lineatus 

— lyra 

— muralis 

— Mosquensis.. 


Murchisonianus. 


nucleolus  . . . . 
ostiolatus  — 
pacliyrinchus. 


■ Pandcri 

panduriformis .... 
peutagonus  

■ plicistria? 

porambonites 

Id.  var.  rotundus. 
Id.  var.  subrectus, 
quadriradiatus. . . . 

■ rectangulus 

■ rectus 

• reticulatus 

■ rhomboideus 

■ rotunda  tus? 

restrains 

■ rugulatus 

Saranac 

speciosus 


Strangwaysi. 
striatus 


— strigoplocus. 

— superbus 

— Teheffkini... 

— lenuicosta 

— tentieulum. . , 

— trapezoidalis.. 

— triangularis., 


— triplicates. 

— Verneuili.. , 

— vetulus . . . . 

— undulatus.. 


— Indet 

— Indet 

Ortkis  adscendens.. 


— anomala 

— arimaspus . . . 

— aracknoidea. 


Asmusi. . . 
basalts. . . . 
callactis . . . 


Eichw.  sp .—Vol.  II,  p.  149,  pi.  VIII,  f.  7 

Nob. — Vol.  II, p.  143, pi. m,/'.  7 

Fisch. — Vol.  \,p.  7(j ; vol.  II,  p.  132,  pi.  \l,f.  8. 

Mart.  — Vol.  I ,p.  131,  431;  vol.  II,  p.  147, 
pi.  VI,  /.  6.  — S.  rostratus,  Kut. 

Kut.  Beit.  2,  pi.  9,  f.  7 

Nob. — Vol.  I ,p.  42,  43,59*,  GO;  vol.  II,  p.  171 

pi-  V,  f.  5. 

Fisch. — Vol.  I.  p.  70,  72,  73,  76,  80,  81,  82,  83, 
84,  83,97,  110,  1 1 1,  126,  130,  133,  386,  414, 
460;  vol.  II,  p.  161. 


Be  Ron  .—Vol.  1,  p.  385,  387;  vol.  II,  p.  160, 
pi.  iv,  f.  1. 

Kut.  Beit.  pi.  3,1.  7 

Scblot. ; Pusck,  Pol  , p.  27 

Nob.—  Vol.  II,  p.  142,  pi.  hi,/'.  6.... 


AUTEURS  ET  CITATIONS. 


Nob.— Vol.  II,  p.  141,  pi.  vi,  f.  10 

Kut.  Bcitr.  2,  pi.  9,  f.  6 

Id.  Beitr.  pi.  5,  f.  8 

Arch,  et  Vern. — Vol.  I,  p.  43 

Von  Buck.— Vol.  II,  p.  131,  pi.  ii,  f.  3.. 
Porambonites  id.  Pand. — Pi.  ii,  f.  4. . . . 

Pand. — Pi.  it,  f.  5 

Nob. — Vol.  1,  131 ; vol.  II,  150,  pi.  vi,  f. 

Kut.  Beit.  2,  pi.  9,  f.  5.=S.  incrassatus. 

Pand.  sp.— Vol.  II,  p.  140,  pi.  VI,  f.  16 
Pand.  sp.— Vol.  II,  p.  130, pi.  II,  f.  2... 

Pkill. — Vol-  \.p.  76 

Sow. — Vol.  I,  76 

Kut.  Beit.pl.  5,  f.  10  (non Soldo t.)=S.  lineatus 
Id.  Beit.  2,  pi.  9,  f.  8. — Vol.  I,  p.  223. 

Nob.— Vol.  II,  p.  169,  pi.  vi,  f.  15. . . . 
SchIot.;v.  Buck,  Beitr.  p.  S3, 109;  Eichw. Thier, 
etc.  p.  14.  = S.  muralis? 

Nob. — Vol.  II,  p.  164,  pi.  vi,  f.  1 

Mart. — Vol.  I,  p.  363,  3G5;  vol.  II,  p.  167 


Nob.— Pol.  II,  p.  1.31,  pi.  IV,  f.  2 

Eichw. — Vol.  II,  p.  163,  pi.  v,  f.  4 

Nob. — Vol.  II,  p.  129,  pi.  ii,  f.  1 

Eichw.  Sil.  syst.  p.  144 

Nob. — Vol.  I,  p.  43;  vol.  II,  p.  159,  pi.  v. , . 
Eickw.  (non  Balm.)  TIder, etc.  p.14;  von  Buch 
Beitr.  p.  38.  = S.tenticulum. 

Lisez  trigonalis.— Vol.  1,  p.  80;  von  Buck,  Karst. 
Arch.  1842,  p.  350. 

Kut.  Beit.  pi.  3,  f.  6 

Murck.  — Vol.  I,  p.  44,  60 

Eichw. ; von  Buck,  Beitr.  p.  112 

Sow. ; von  Buch,  Karst.  Arch.  1842,  p.  526. . . . 


PI.  vi,  f.  5 

Pi.  v,  f.  6 

Pronites  id.  Pand. — Vol.  I,  p.  36*;  vol.  II,  p.  203, 
pl.  xii,  f.  3. 

Schlot. — Vol.  II,  p.  202,  pl.  xii,  f 2 

Eichw.=Terebralula  id. 

Pkill. — Vol.  I,  p.  72,  73,  76,  78,  80,  131,  409; 
vol.  II,  p.  196,  pl.  x,  f.  18;  pl.  xi,  /.  1. 


Nob. — Vol.  II,  p.  191,  pl.  x,  f.  17 

Balm.;  von  Buch,  Beitr.  p.  20 

Id.;  Eichw.  Sil.  syst,  p.  130=0.  calligramma. 


SYSTiSMES. 


sil. 


R.f 


Dev.  Carb.  Per 


n.f 


R? 


R.  | 
R.  f 


R. 

R.  f 


R.  f 


LOCALITIES. 


Bago  ; Bnjndoen , golfe  de  Christiania. 

Krjuto  Berockka  (Oural). 

Miatchkova ; Filosofskaia ; Arckangelskoi ; riv. 
Protva. 

Podolie,  S.;  Stcrlitamak;  Sarana;  Simsk;  trois 
verstes  d’Andreiouski,  route  de  Preobajensk ; 
Beckeva  (Donelz) ; Belgique;  Angleterre. 
Sterlitamack. 

Volkof;  Tckudovo;  Siass;  Kalapi-Polist. 

Environs  de  Vilegra ; Kopatcheva ; Ukzenskaia, 
sur  la  Pinega ; Staritza,  gouvernement  de  T ver 
environs  do  Moscou ; Radianofka;  Podolsk 
Miatchkova;  Zaraisk;  linja ; Kachira;  Rou 
bejnoi  (Leplay) ; Ouspenskoi;  Lissitcki-Balka, 
Aliritau ; Kumish ; Ust-Koi'va;  Kalino;  Matio- 
nova  ; Zyrianoff  (Altai) ; Belgique. 

Kynosk;  treize  verstes  a i'estde  Tckismas,  sur 
la  Tckusovaya;  Chimay. 

Sterlitamak. 

Kielce;  Haun ; Eifcl;  Newton. 

Serebrianka;  Tckusovaya,  entre  Kopschick  et 
Tckismas. 

Pavlosk. 

Sterlitamak. 

Ibid. 

Prussino;  bords  du  Bhin. 

Saint-Ptilersbourg. 

Iliid?  golfe  de  Christiania. 

Ibid. 

Sterlitamak. 

Ibid. 

Pavlosk;  Jumalasari. 

Saint-Petersbourg. 

Syskaia ; Yorkshire. 

Ibid  ? Angleterre. 

Sterlitamak. 

Santagulova. 

Sarana. 

Volkof;  Tchudovo;  Bogoslofsk;  Kielce;  Be- 
browa ; Podolie;  ZmeetT  (Altai). 

Syskaia;  environs  de  Moscou  ; Miatchkova. 
Smolenskgora,  sur  l’isset;  Cosatcbi-Batchi ; 
Bonetz  (Buck);  Belgique;  Angleterre;  Calvales, 
en  Espagne. 

Riv.  Volchanka  (Oural). 

Riv.  Tatia  el  Jolva  (Oural). 

Saint-Petersbourg. 

Reval. 

Pokroi?  S.;  lac  Ilmen ; Zadonsk  ; Psltof,  B. 
Bouregi ; lac  Ilmen. 

Birkovaia  ; Serpoukhof ; Buchtarma  (Altai)  I 
Angleterre. 

Sterlitamak. 

Voroncje;  Zmceff  (Altai);  Belgique:  Elats-Vnis. 
Riv.  Jolva  et  Lida  (Oural). 

Kriviakin  (Buch),C.;  Bielebei  (Fisch.) ; Schmcr- 
hach ; llumblelon , P. 

Santagulova. 

Ulabue. 

vSaint-Petersbourg ; Pulkova ; Pavlosk ; Tsarsko- 
Celo;  riv.  Vloia;  Oslrogolhie  ? 

Reval ; Weissenslein. 

Stolobinskoi  (Valdai) ; Sterlitamak ; Volofskaia; 
Archangelskol ; Perkina ; Kopatscbeva  ; Za- 
raisk; Unja,  pres  Kosimof;  Brogomilof;  Po- 
dolsk ; Alexine;  Peremuischl;  Kalouga;  Rou- 
bejnoi;  Lissitcbia-Balka ; Grobovo  (Oural); 
Rydersk  et  Bouchtarma  (Altai);  Angleterre. 
Reval ; Odinsholm  ; Mecbkovitza ; Pokroi. 
Saint-Petersbourg? 

Pavlosk. 
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Nos 


*14 

15 

*16 

17 

18 
19 


20 

21 

*22 

25 

24 

:25 


Orthis  calligramma. . 


— Id.  var.  orthambo- 
nites. 

— Id.  var.  ovata 

— cincta 

— crenistria 


CLASSES  , GENRES 
ET  ESPfcCES. 


— distincta. 


— elegantula. 

— excavala. . 

— exiniia. . . . 


— extensa 

— inflexa 

— bemipronites. 

— lata  


• — Id.  var.  eminens. . 

— Id.  var.  expansa. . 

— Olivicriana 

— opercularis 

— orbicularis 

— Pandeii 

— parva 


— planissima . 

— planissima  . 


plcctambonites . 


AUTEURS  BT  CITATIONS. 


Dalm.— Vol.  I,  p.  56*,  58*,  408;  ml.  II,  p ■ 207, 
pi.  xiii,  f.  7. 

Orthis  id.  von  Bucb. — Pi.  xm,  f.  8 

Von  Bucb.— PI.  xiii,  f.  9 

Eiclivv.  =0.  oblusa. 

Phill.  sp. — Vol.  I,  p.  42;  vol.  II,  p-  193 


— Lenaica 

— lunata 

— micans 

— Michelini 

— moneta 

— obtusa 


— Id.  var.  avellana.. 

— plana 


SYSTfcMES. 

Sil.  Dev.  Carb.  Per. 


R.  f 

R. 

R. 


R.  f 


— proniies 

*26 

— pyrum 

27 

— resupinata 

— Id.  var.  striatula . . 

*28 

— rustica 

29 

— semicircularis 

— striatella 

*30 

— Strogonovii 

51 

— testudinaria 

— triqonula 

*32 

— tumida 

33 

— Verneuili 

— zonala  

54 

— Wangenheimi 

i 

Leptsena  alternata 

2 

— aseila 

3 

— convexa 

4 

5 

— depressa 

6 

— Dutertrii 

Eichw.  Sil.  syst.  p.  151 ; id  Urw.  b.  i,  p.  16; 
h.  ii,  p.  9. 

Dalm.;  von  Bucb,  Beit,  p.  112 

Eichw.  Urw.  h.  i,  p.  15  (non  Geinitz) 

Id. — Vol.  I,  p.  82,  85,  84  ; vol.  II,  p.  192,  pi.  XI, 
f.  2. 

Pand.  sp.— Vol.  1,  p.  59*  ; vol.  II,  p.  210,  pi.  xm, 

Id.  ibid. — Vol.  1,  p.  56*,  408;  vol.  II,  p.  198, 
pi.  xi,  f.  6. 

Von  Bueh.— Vol.  I,  p.  56*;  vol.  II,  p.  205, 
pi.  xii,  f.  4. 

LepRena  id.  von  Bucb. — Vol.  I,  p.  lll.=Cho- 
netes  sarcinulata. 

Girard;  Arch.  Erm.  1845,  p.  541,  f.  5 ,a,  b,  c. 

J Sow.— Pol.  II,  p.  189, pi.  xm,  f.  6 

Von  Bucb.  Beilr.  p 

Lev.  sp- — Vol.  1,  p.  151 ; vol.  II,  p.  185,  pi.  xii, 
f.  7,  pi.  xm,  f 1. 

Eichw. — Vol.  II,  p.  209,  pi.  xm,  f.  10 

Pand.  sp. — Vol.  I,  p.  56*,  57* ; vol.  II,  p.  212, 
pi.  xm,  f.  15. 

Id.  sp. — Pi.  xm,  f.  14 

Id.  sp.— PI.  xm,  f.  15 

Nob  — Pol.  II,  p.  193,  pl.xi,f.  3 

Id. — Vol.  11,  p.  187,  pi.  xiii,  f.  2 

Sow.  in  Mureli 

Von  Buch.=0.  seinicireularis. 

Pand.  sp.— Pol.  I,p.  57*  ; vol.  II,  p.  188, pi.  xm, 
f-  3. 

Nob.— PI.  xm,  f.  4 

Pand.  sp.  Vol.  I,  p.  59*  ; vol.  II,  p.  199,  pi.  xi, 

f . 7. 

Eichw.  Sil.  syst.  p.  156... ••••••■•  ••.Vll 

Corps  des  mines  de  Russie. — Pol • UP- 
0.  arachnoidea. 

Eiehw.=LepUnna  oblonga. 

Von  Buch.=0.  adsccndens. 

Eichw.  sil.  syst.  p.  157 •••• 

Mart Vol.  I,  p.  79,  80,  86;  vol.  II,  p-  183 

pi.  xii,  f.  5. 

Schlot. — Vol.  I,  p.  59*.  42,  43,  57,  581 , 584,  414; 
vol.  II,  p.  185,  pi.  XII,  f.  6. 


Sow.  inMurch 

Eicbw.  sp.— Pol.  II,  p.  211,  pi.  xm,  f.  12 

Dalm. ;Eichw. Sil.  sysl.=Chonetes  sarcinulata. 

Kut.  Beilr.  2,  pi.  5,  f.  1-8 

Dalm.— Pol.  I,  p.  408 •••• 

Eicbw.  Sil.  syst.  p.  148—0.  adscendens. 

Kut.  Beit.  2,  pi.  3,  f.  9-15 - • 

Eicbw. — Vol.  II,  p.  201, pi.  xi,  f.  8,p  . XU,/.  I- 
Dalm.;  Eichw.  Sil.  syst.  p 154=0.  adscendens. 
Nob  —Vol.  1,  p.  148;  vol.  II,  P.  194,  pi  xi,  f.  5 

Conrad. — Pol.  II,  p.  225,  pi.  xiv, /.  6 

Nob.— Pol.  I,  p.  60 ; vol.  II,  p.  224,  pi.  xiv,  f.  3, 


n.  f 

R. 


R.  f 


Pand.  sp. — Pol.  II,  p.  232,  pi.  xv,  f.  5. 

Conrad.— Pol.  I,  p.  66*;  vol.  II,  p.  222,  pi.  xiv, 
f 5 

Sow.— Pol.  I,  p.  25,  66* ; vol.  II,  p.  234,  pi.  xv, 
f-  7- 

Murch.— Pol.  I,  p.  60;  vol.  II,  p.  223,  pi.  xiv, 
f.  2 et  4. 


n.  f 


n.  f 


LOCALITIES. 


R. 


Saint-Petersbourg;  Isvosk;  riv.  Vloia ; Pokroi' 
(von  Buch);  riv.  Jezem  (N.  Oural) ; Skarpasen; 
Caradoc  hill ; Bala. 

Saint-Petersbourg;  Reval;  Odinsholm;  Bal- 
tisebport. 

Saint-P6tersbourg. 

Lac  Ilmen;  Voroneje;  Zmeeff  et  Tcherepanof 
(Altai);  Ferques;  Etats-Vnis,  D.;  Yorkshire , C. 

Eslbonie  ; Reval ; Baltischport. 

lolva  ; Gothland. 

Esthonie. 

Unja,  prfesKosimof ; Kachira;  Miatchkova;  Gos- 
soudareva. 

Pavlosk ; Reval. 

Ibid.;  Jumalasari ; N.  de  l’Ourai. 

Jumalasari ; Pavlosk  ; Pulkowa;  Orrenhof. 


Lena,  prfes  de  Kryvoluzk. 

Ludlow,  S.;  Oural;  Eifel. 

Tcbudovo. 

Cosatchi-Datchi;  Stila(i)onetz) ; Tournay;  York- 
shire. 

Saiin-Petersbourg ; OEland;  Busby fiol;  Ulunda. 
Ib. ; Selilusselbourg;  Volkof;  Baltischport;  Reval. 

Ibid. 

Ibid. 

Peredki ; Ussa,  pres  Samara. 

Voikof ; Eifel. 

OEsel  (Pand.);  Ludlow,  S.;  Asturies  (Nob.),  D. 
Pavlosk; riv.  Tosna'et  Volkof;  Baltischport. 
Pavlosk. 

Saint-P6tersbourg ; Pavlosk;  Jumalasari. 
Esthonie. 


Reval. 

Newton  Bushel;  Metman,  D.;  Alexine;  Oka, 
quinze  versies  au  dessus  de  Serpoukhof;  Ry- 
dersk  (Altai) ; Angleterre;  Belgique;  SabU. 
Poicis-Castle  ? S.;  Siass ; Volkof ; Octrada ; Voro- 
neje ; Tchusovaya ; Kynosk ; Serebrianka  ; Is- 
vioska;  riv.  Vel ; Podolie;  Uarz;  Eifel;  Fer- 
ques;  Asturies;  Etals-Unis , D.;  Belgique,  C. 
OEsel  (Pand.);  Dudley. 

Pavlosk ; Dago  (Eichwald). 

Environs  de  Saint-P6tersbourg. 

Nord  de  l’Ourai;  Reval  ? Husbyfjtil. 

Environs  de  Saint-Petersbourg. 

Reval ; Dago. 

Grebeni. 

Elat  de  New-York ; Ohio ; Tennessee. 

Voroneje;  Ferques? 

Saint-Petersbourg. 

Paggart;  Reval;  Hat  de  Neio-York. 

Reval ; Licholm ; Borkolm ; OEsel ; Dago ; Pag- 
gart ; Pokroi' ; Gothland;  Dudley , S. ; Plymouth | 
Eifel , D. 

Voroneje;  Tcbudovo;  Ferques;  Asturies, 
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TERRAIN  PALEOZOlQUE. 


N»* 


8 

9 

10 


11 

12 

13 


14 

13 

16 


CLASSES,  GENRES 
ET  ESPfeCES. 


Leptaena  euglypha. 


— Fisclieri  — 

— Humboldti . 

— imbrex  . . . . 


— oblonga, . . , 

— ornata  

— Ouralensis  , 


AUTEURS  ET  CITATIONS. 


— sarcinulata 

— sericea 


*12 

13 


18 

19 

20 

21 

*23 

24 


— transversa 

— trama 

— (I  ndtHermine) 

Chonetes  fornicata 

— nana 

— sarcinulata 


Productus  antiqualus . . 

— areatus 

■ — calva 

— Cancrini 


— caperalus  (d) . 

— carbonarius  . 

— comoides. . . . 


— concinnus. 

— costatus  . 


Edelburgensis. . 

fasciatus 

limbriatus 

f raff arius 

genuinus 


— giganteus. 


— gryphoides 

— liemispliaericus . 


— liemispliserium . . . . 

— horrescens 


Koninekianus. 
latissimus.. . . 


Dalm.;  Pusch.  Pol.  p.  28;  Orthis  id.  Eiclnv.  Sil. 
syst.  p.  160;  von  liucli,  Beilr.  p.  23. 
Nob.-Eo/.  I p.  60;  rol.  II,  p.  233,  pi.  XT,/.  G. 

Nob.— Pol.  II,  p.  226,  pi.  XIV,  f.  7 

Pand.  sp. — Pol.  I,  p.  36*,  58*;  vol.  II,  p.  230, 
Pi ■ XV,  f.  3. 

Id. — Vol.  II,  p.  228,  pi.  xv,  f.  2 

Eichw.  sp. — Vol.  II,  p.  220,  pi.  xv,  f.  8 

Nob. — Vol.  I,  p.  581,  384 ; vol.  II,  p.  220,  pi.  xiv, 
f.l. 

Phill. — Vol.  I,  p.  ns,  131, 133.=Chonetes 
J.  Sow. — Vol.  11,  p.  227,  pi.  xv,  f.  1 

Pand.  sp.— Vol.  II,  p.  231,  pi.  xv,  f.i 

Keys.— Vol.  I,  p.  408 

Vol.  II,  p.  257,  pi.  \\,f.  9 

Keys.— Vo!.  I,  p.  409... 

Nob. — Vol.  I,  P.  60;  vol,  II,  p.  243,  pi.  xv,  f.  12. 
Schlot.  sp. — Vol.  I,  p.  US,  151,133;  vol.  II 
p.  242,  pi.  xv,  f.  10. 


=P.  semireticulalus. 

Kut.  Beit.  2,  pi.  10,  f.  5.  = P.  horrescens.... 

Kut.  Beit.  pi.  5.  f.  1.  =P.  horrescens 

Nob. — Vol.  I,  p.  148,  151,  154,  158,  162,  163 
412  ; vol.  II,  p.  273,  pi.  XVI,  f.  8 ; pi.  XVIII,  f.  1 . 


SYSTfcMES. 

Sil.  Dev.  Carb.  Per. 


J.  Sow. — Vol.  I,  p.  60,  61 

De  Kon. — Vol.  II,  p.  271,  pi.  xvi,  f.  2.  ... 
VonBuch,  Beit,  p.63  el  114;  Ueber  Prod.  pV.’l' 
f.  3. 

Sow. — Vol.  I,  p.  130.  = scmireticulatus 

Id.— Pol.  II,  p.  268,  pi.  xv,  /.  13 


Phill. — Vol.  II,  p.  239,  pi.  xvhi,  /.  2... 

Kut.  Beil.  2,  pi.  10,  f.  4 

sow 

Phill.  sp. — V'ar.  du  P.  subaculeatus 

Kut.  Beit.  2,  pi.  10,  f.  1.— Aff.P.  probosci 
deus,  Vcrn. 

Mart.— Tol.  I,  p.  71,  79,  122,  125,  135,  363, 
565,  386 ; vol.  II,  p.  255,  pi.  XVI,  f.  12;  pi.  XVII, 
f.  2. 


De  Kon.— Vol.  II,  p.  275,  pi.  xvi,  f.  ' 
Sow.— Vol.  I,  p.  71,  409 


R 4 


R. 

U.  f 

R. 

R. 

R. 


R.  f 

R. 

R. 


R.  f 


Leplayi . 
lobatus . 


medusa 

membranaceus . 


mesolobus  . . . 

■ Neffedievi.... 

plicatilis 

porrectus 

productoides. 


Kut.  Beit.  2,  pi.  10,  f.  2 

Nob.— Vol.  I,  p.  151,  174;  vol.  II,  p.  280, 
pi.  xviii,  f.  \.=p.  areatus , Kut. 

Nob. — Vol.  II,  p.  Tii.—p. Cancrini. deKoninek 
Sow.— Vol.  I,  p.  73,  78,  79;  von  Buck,  Karst 
Arch.  1842,  p.  527,  530. 

Nob. — Vol.  II,  p.  267,  pi.  xvi,  f.  4 

Sow.;  Kut.  Beit.  pi.  5,  f.  o.—vol.  I,  p.  79,81, 
loy  vol.  II,  p.  266,  pi.  xvi,  (.  3;  pi.  XVIII, 

nc-n°nTf‘!?-  »'•  270,  pi.  xviii,  f.  6 

PUl*  fro0'’  'V:  37 : 285,  pi.  xv,  f.  11. 

— Aff.  P.  productoides. 

Id.— Vol.  II,  p.  278,  pi.  xvi,  f.  10 

Nob.— Eel.  II,  p.  259,  pi.  xviii,  f.  u 

Sow.;  von  Bucli,  Ueber  Prod.  p.  51 ’ ‘ ’ 

Kut.  Beit.  2,  pi.  10,  f.  3 

Murch.  sp.*  Vol.  I,  p.  45,  45,  60 ; vol.  II,  p.  283; 
pi.  xviii  , f.  4. 


R.  f 


R.  f 


R 
R.  f 


R.  f 
R. 


R.  "J- 

R.  f 
R. 

R.  f 
R. 

R.  f 


R.  f 
R.  1 


ait 

n’t 

R.  f 


R.  f 
R. 

R. 


LOCALITES. 


Saint-Petersbourg  (Buch) ; Esthonie  (Eichw.) ; 
Kielce  (Pusch).  Gothland. 

Voroneje ; Ferques. 

Pavlosk ; Jumalasari. 

Saiul-Petcrsbourg ; Pulkowa;  riv.  Vloia ; Reval; 
IVenlock  (Bucli). 

Pavlosk  ; Pulkowa;  Jumalasari;  Reval. 
Pulkowa. 

Isvioska,  pres  de  Nijni-Turinsk ; Screbrianka 
(Oural). 

Reval;  Dago  et  Saint-Petersbourg  (Eicliw.); 
Hurderlcy ; Gothland;  Mahno;  Constantinople. 
Environs  de  Saint-Petersbourg. 

Nord  de  I'Oural. 

Eifcl. 

Nord  de  I'Oural. 

Voroneje. 

Pokro'i ; Kamenetz  Podolsk;  Ludlow,  Westmore- 
land, S.;  Zmeeff  ( Altai) ; riv.  Jolva  (Oural) ; 
Eifcl,  1).;  Sterlitamak  ; Kowscba  ; Vitegra ; 
Kopateheva ; Moskwa;  Kachira;  Unja,  pres 
Kosimof;  Kumuisb,  sur  la  Tebusovaya;  Piet- 
naz  et  Gorbatchof  (Donetz) ; Belgique ; llar- 
clrow,  C.;  Bielagorskaia,  prhs  Bakhmout,  P 
Gouv.  d'Orenbourg. 

Ibid. 

Arzamas;  Itsehalki ; Kniaspavlova  ; Ustlon; 
Sviask ; Cliiuziski ; Sergiesk  ; riv.  Kidash ; Ni- 
kefur ; Iltchegulova  ; Meteftamak  ; Grebeni ; 
Chidrova ; Kicherma , sur  la  riv.  Vel  ■ riv. 
Ouclita,  affluent  du  Vim. 

Voroneje;  Lebedian. 

Prikclia;  Belgique. 

Borovitchi ; Peredki  (Valdai) ; riv.  Liila  ?. 
Stechova. 

Sloboda ; Stechova , gouv.  de  Tver ; Miatclikova 
(Fisch.) ; Glascow. 

Prikcha ; (Valdai);  Yorkshire. 

Sterlitamak. 

Sarana;  Uosalchi-Datchi ; Angleterre;  Belgique. 
Riv.  Ouchta  ; lac  Ilmen  ; Devonshire. 
Sterlitamak. 

Peredki ; Prikcha;  Borovitchi ; Kamenka;  Bielaia 
(Valdai) ; Ostasldiof ; Alexine ; Tarousa ; Pere- 
muischl;  riv.  Ossolr;  Roubjcnoi  cl  Stila  (Do- 
netz); llinsk;  Grobovo;  Bielobor  et  Kamensk 
(Oural);  Cosatcbi-Datchi;  Czerna;  Siiesie; 
Angleterre;  Belgique. 

Cusalchi-Datchi;  Belgique. 

Valdai;  bords  du  Volga,  gouvernement  de 
Tver ; Sloboda ; bassin  de  la  Petchora ; An- 
gletcrre. 

Petite  riv.  Isiik  (gouv.  d'Orenbourg). 

Ustvaga;  Kirilol  ; Krasnoborsk  ; Nikefur;  San- 
tagulova ; Kicherma,  sur  le  Vel  (gouvern.  de 
Vologda). 

Soiva,  tributaire  de  la  Petchora  ; Belgique. 
Kamenka  (gouv.  de  Novgor.);  Rjef;  Sloboda; 
Angleterre. 

Bielagorskaia,  pres  Bakhmout. 

Kopaicbeva  ; riv.  Bielaia,  pres  de  la  mer  Gla 
ciale  ; Alexine ; Serponkhof;  Lissitcbia-Balka ; 
Stechova  (Bucli) ; Siiesie;  Belgique ; Angleterre. 
Unit  verstes  0.  de  Vitegra ; Sterlitamak ; Vise. 
Octrada ; Volkof?  Pillon ; Pelherwin. 

llinsk,  sur  la  Tchusovaya,  Belgique;  Angleterre. 
Riv.  Pinega 

Podolsk;  Alexine ; Stolobenka  ; Kriviakin. 
Sterlitamak. 

Volkof;  Bouregi ; lac  Ilmen ; Voroneje;  Lebe- 
dian; Zadonsk;  Ferques;  Belgique. 
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CLASSES,  GENRES 

AUTEURS  ET  CITATIONS. 

SYSTlSMES. 

ET  ESPtCES. 

Sil. 

Dev. 

Carb. 

Per. 

Productus  punctatus... 

Mart.  sp. — Vol.  I , p.  71,  76,  79,  81,  151,  13S  ; 
ml.  II , p.  276,  pi.  xviii,  /.  3, 

.... 

.... 

R.  f 

.... 

Phill. — Vol.],p.  565 ; vol.  II, p.276,  pi.  XVI, /ill. 

R.  f 

Phi  11  

11.  f 

~ ~ i^uniCUIicitilis 

Mart.  sp. — Vol.  I,  p.  72,  75,  76;  vol.  11,  p.  271, 
pi.  xvi,  f.  5 ; pi.  xviii,  /.  5. 

Marl,  sp .=P.  antiquutus  Sow.;  Kut.Beit.  pi.  3, 
f.  A.— Vol.  1,  p.  71,  76,  81,  82,  85,  94,  110,  111, 
150, 151 . 155,  586,  451  ; vol.  11,  p.  262,  pi.  xvi, 
/.  1 ; pi.  XVIII,  f.  10. 

Sow.— Vol.  I,  P-  431 ; vol.  11,  p.  264,  pi.  xviii, 
f.  9. 

Kut.  Beit.  pi.  5,  f.  2 (non  Sovv.).=P.  Cancrini. 

n-  t 

.... 

--  semireticulatus. . . . 
— Id.  var.  Martini  ... 

n.  f 

Von  Bucli , Beitr.  p.  SS ; Eichw.  Thier,  etc. 

p.  15. — Vol.  I,  p.  AZ. — An  producloides? 

Mytil.  id.  Fisch. — Vol.  1,  p.  72,  74,  79,  130, 
135,  365,  450, 460 ; vol.  II,  p.  2S4,  pi.  XVII,  f.  1. 

R.  f 

— subaculeatus 

Murch. — Vol.  II,  p.  282,  pi.  xvi,  f.  9 

n.  f 

Fisch.  Oryct.  pi.  22,  f.  2 (non  Sow.).=P.  punc- 

tatus. 

Nob.— Vol.  I,  p.  386;  vol.  II,  p.  260,  pi.  xvi,  f.  6. 

.... 

R.  f 

— lubarius 

Keys. — Aff.  P.  semireticulatus 

Fiseli.  (non  Desh.)=P.  semireticulatus. 

.... 

— 

R. 

.... 

i — undatus 

Defr. — Vol.  1,  p.  84;  vol  II,  p.  261,  pi.  xv,  /.  15. 
Fisch.  Oryct.  21 . — Vol.  I,  p.  71.  = P.  gigan- 

.... 

.... 

n.  f 

.... 

Siplionotreta  unguicu- 
lata. 

teus. 

Crania  id.  Eichw. — Vol.  I.  p.  57* ; vol.  11,  p.  286, 
pi.  1,  f.  15. 

Tcrebrat.  id.  Eichw. — Vol.  I,  p.  58*;  vol.  II, 
p.  287,  pi.  I,  f.  14. 

Eichw.=Grania  id. 

Nob. — vol.  11.  p.  288,  pi.  xix,/.  1 

Eichw .=Crania  antiquissima. 

Nol). — Vol.  11,  p.  289,  pi.  xix,  /.  2 

R. 

R. 

.... 

.... 

Orbicula  nnliquissima, . 

R. 

— depressa 

R. 

5 — ungula 

1 Crania  antiqaissima. . . 

Oholus  anliquissimus.. 

Eichw.  Unv.  h.  ii.  p.  76,  pi.  1,  t.  13 

Orbicula  id.  Eichw. — Vol.  I,  p.  57;  vol.  II, 
p.  289,  pi.  I,  /.  12. 

Eichw.  Unv.  h.  n,  p.  138,  pi.  4,  f.  1 

Eichw. — Vol.  II,  p.  290,  pi.  xix,  /.  5 

R. 

R. 

R. 

R. 

.... 

.... 

.... 

Eichw.  Zool.  spec.  p.  274;  id.  Sil.  syst.  p.  165; 
H.  v.  Leucht.  Beschr.  pi.  2,  f.  7.  8. 

Eichw.  Urw.  h.  n,  p.  7,  pi.  l,  (.  15 

R. 

4 — - siluricus. . . . 

R. 

.... 

Lingula  nu.iliiit.ufoi  mis. 

Pander  pi  3 f.  20. — Aff.  /..  longissima 

R. 

t 

R. 

Eichw.  Zool.  spec.  pi.  4,  f.  1.  — All.  L.  longis- 
sima. 

Pander,  pi.  5,  f.  18  (non  Sow.  in  Murch.).... 
Pander.— Vol.  1,  p.  56’;  vol.  11,  p.293,  pi.  I,  /.  1. 

II. 

R. 

4 — longissima. 

R. 

.... 

Pand.;  Eichw.  Sil.  syst.  p.  165;  id.  Urw.  h.  i, 
p.  15.— Aff.  /,.  Lewisii. 

Eichw. — Vol.  II,  p.  292,  pi.  I,  f.  10 

R. 

R. 

7 r‘nd£t 

Vol.  II,  p.294. — Aff.  L.  parallela  Phill.  ou  L.  my- 
liloides  Sow.  (petite  vuriclc). 

R. 

LOCALIZES. 


Prikcha;  Borovitchi;  Alexine;  Tarousa;  Kar- 
gopol ; Syskaia;  Kopatcbeva;  riv.  Pinega;  riv. 
Indiga,  pres  de  la  mer  Glaciale ; Cosatchi- 
Datclii ; Sarana  ; Stcrlitamak ; Mialchkova ; 
Bouchtarma  (Altai);  Belgique,  Anglelcrre. 

Zai'mskaia.  riv.  gauche  de  I'lsset  (Oural) ; Ster- 
lilamak;  Anglcierre;  Belgique. 

Pored  Id,  sur  la  Bystriza;  Msta;  Slolioda,  gou- 
vernement  de  Toula;  lrgins,  gouv.  de  Perm; 
Sarana;  Preston;  ilc  de  Man. 

Peredki;  Msta;  Slolioda;  Archangelskoi’;  Piet- 
naz;  Kalouga;  Belgique;  Anglelcrre;  Ohio. 

Peredki ; Lutchinskaia  Gorka , Archangelskoi ; 
Dentslofskaia  ; Syskaia;  Kopatcheva;  rrvihre 
Pinega;  vill.  Podtcher;  affluent  de  la  Vach- 
kina,  monts  'limans,  prfcs  la  mer  Glaciale 
Podolsk ; Mialchkova ; Loutchkii ; Zaraisk ; riv 
Sereni  (gouvernem.  de  Kalouga);  Bogorodsk 
Lissilchia-Balka  ; Peirofskaia ; Ouspenskoi 
Kalino;  Ilinsk;  Stcrlitamak;  Sarana;  Cosat- 
chi-Datehi ; Simsk ; Akritau ; Bouchtarma ; Ry- 
darsk  et  Zyrianof  (Altai);  Bouistraia  et  Ka- 
menka,  Donelz  (Leplay);  Belgique;  Angle- 
terre;  Spitzbcrg. 

Bouregi. 

Stolobenka ; Prikcha  ; Andoma ; Soulem  et  Ka- 
lino, sur  la  Tchusovaya;  Groliowo  ; environs 
deUstkataf;  route  d’Andreiousky  h Tchamat- 
zino;  Akritau;  Loutchinskaia  Gorkap  rfcs  de 
Tiehwin  (gouv.  de  Piovgor.);  Berekova,  sur 
la  riv.  Ossetr ; Gourieva ; Sopljousa,  affluent 
de  la  Petchora  ; Yorkshire;  Belgique. 

Zadonsk ; Ulahue ; lac  1 linen  ; Voikof ; Voroneje ; 
ZmecIT  et  Tomsk  (Altai);  I’erques;  Chining ; 
Eifel;  Tiogal  tJats-Unis. 

Soiva,  affluent  de  la  Petchora ; Cosatchi-Datcki; 
do  Perm  a Serebriansk ; Kachira,  sur  l'Oka ; 
Vlagof  (Donetz);  Yorkshire;  Belgique. 

Riv.  Iletsch  (bassin  de  ia  Petchora). 

Gnja,  pres  Kosimof;  Vis(. 


Reval ; Pavlosk ; Archangelskoi,  sur  le  Voikof. 
Pavlosk. 


Riv.  lscbora. 

Krasnoe-Celo. 

Reval. 

Popolka  ; Pavlosk  ; Reval. 

Reval;  Pavlosk. 

Environs  de  Saint  Petersbourg ; riv.  Siass  et 
Voikof;  Narva;  Jamhurg;  Baltischport;  Wiems; 
Reval ; Odinsholm. 

Jamhurg ; Podolowa. 

Baltischport;  Odinsholm. 

Lagow,  pres  Kielce. 

Sain  t-Petersbourg . 

Tyrone  (irtahde),  S.;  Dorpat?  D. 
Saint-Petersbourg. 

Ibid. 

Pavlosk;  Baltischport. 

Saint-P6lei  sbourg ; Pavlosk  ; Reval. 

Reval ; Nucko,  pres  Hapsal ; Dago. 

Kleveline,  pres  de  la  riv.  Tcheremsham. 
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TERRAIN  PALfiOZOlQUE 


N°* 

CLASSES,  GENRES 

AUTEURS  ET  CITATIONS. 

SYSTtMES. 

ET  ESPfcCES. 

Sil. 

Dev. 

Garb. 

Per. 

ACEPHALES. 

1 

R. 

2 

Pliill. — Vol.  I,  /}.  75, 79 ; v.  II,  p. ‘293,  pi.  xix,  f.  3. 
Nob. — Vol.  I,  p.  223;  vol.  II,  p.  293,  pi.  xix,  f.  9. 

i 

Osteodcsma  Kutorgana. 

R. 

1 

R?  f 

*2 

— be  vis  

Unio  id.  Eichw.  Thier,  etc.  p.  12 

— regularis 

King.— Vol.  11,  p.  208,  pi.  xi x,‘f.  0 ; pi.  xxi,  f.  11 . 
— Aff.  Sanguinolaria  sulcata. 

Nob. — Vol.  II,  p.  300,  pi.  xx,  f.  3 

Phill.  sp. — Vol.  II,  p.  299,  pi.  xix,  f.  18 

Id.  Yorks,  pi.  3,  f.  2;  von  Buch,  Beitr.  p.  63. . 

Nob. — Vol.  II,  p.  500,  pi  xix,  f.  19 

Mya  id.  von  Buch,  Beitr.  p.  62 

R.  f 

R.  -r 
R.  | 
R.  f 

R. 

1 
t 

m 

2 

Amphidesma  pristina.. . 
Edmondia  unioniforinis. 
Sanguinolaria  angus- 
tata. 

— Rfimeri 

f? 

.... 

*5 

— sulcata 

R.  f 

*i 

2 

Lueiua  antiquissima. . . . 
— Gciilithi 

Eichw.  Sil.  syst.  p.  lot  (non  L.  anliqua,  Goldf). 

Nob. — Vol.  11,  p.  30!,  pi.  xx,  f.  10 

Eichw.  Sil.  syst.  p.  130 

Sow. — Vol.  if,  p,  302  tMoules) 

R. 

U. 

.... 

*\ 

1 

Cardiola  verrucosa 

R. 

.... 

Sow. — Vol.  1,  p.  73.=C.  rostratum. 

*2 

Eichw.  Thier,  etc.  p.  n 

Nob. — Vol.  II,  p.  301,  pi.  xx,  f.  11 

Goldf.  pi.  143,  f.  7 

R. 

4 

5 

— rostratum 

Mart. — Vol.  I,  p.  75  ; vol.  II,  p.  302 

Sow.  in  Murcli 

R?  f 

+6 

R.  t 

1 

Cardiomorpha  sulcata . . 
Cypricardia  Deshaye  - 
sianu. 

De  Kon. — Vol.  II,  p.  303,  pi.  xx,  f.  2 

R.  f 

1 

*2 

Nob.—  Vol.  11,  p.  obit, pi.  xx,  f.  1 

Eichw.  Sil.  syst.  p.  129.- — Aff.  C.  relusa.  J.  Sow. 
Pliill. — Vol.  if,  p.  504,  pi.  xix,  f.  13 

R. 

R. 

.... 

.... 

R.  f 

*4 

1 

Eichw.  Sil.  svst.  p.  129 

R. 

Nob. — Vol.  II,  p.  302,  pi.  xx,  f.  6 

R. 

i 

*2 

Megalodon  suboblongus. 

Nob. — Vol.  11,  p.  303,  pi.  xx,  f.  A 

Eichw.  Sil.  svst.  p.  lot 

R. 

R. 

.... 

.... 

1 

Uuio  aquilina? 

J.  Sow.  Geol.’traris.  vol.  v,  pi.  39,  f.  12 

Nob. — Vol.  II,  p.  507,  pi.  xxi,  f.  9 

Fiscb. — Vol.  11,  p.  306,  pi.  xix,  f.  10 

t 

R. 

R. 

2 

3 

— Eichivaldianus 

*4 

Kut.  Beitr.  pi.  6,  f.  4 (aff.  U.  aquilina) 

R. 

*1 

Eiclnv.  Unv.  h.  i,  p.  101,  pi.  4,  f.  2-4 

Id.  ibid.  f.  1 

*2 

— tenuissima 

n. 

1 

2 

Schizodus  devonicus. . . 

Nob.— Vol.  11,  p.  510,  pi.  xx,  f.  8 

Axinusid.  Brown.  — Vol.  I,  p.  224 

R. 

R.  f 

3 

Nob. — Vol.  II,  p.  309,  pi.  xix,  f.  7 et  8 

1 

2 

Nucula  caidiiformis. . . . 

Eichw. — Vol.  II,  p.  311,  pi.  xx,  f.  9 

Nob.— Vol.  It,  p.  312,  pi.  xix,  f.  14 

Phill.;  von  Buch,  Beitr.  p.  62 

R. 

*3 

R.  t 

4 

Vol.  li,  p.  312,  pi.  XXI,  f.  12 

R. 

1 

Phill.— Vol.  11,  p.  313,  pi.  xix,  f.  12 

,1.  Sow.;  Eichw.  Sil.  svst.  p.  128 

*2 

— Easmori 

n.  f 

Nob.— Vol.  II, p.  513,  pi.  xix,/'.  11 

4 

5 

— Lacordairiana 

— r Oreliana 

De  Kon. — Vol.  II,  p.  314,  pi.  xix,  f.  13 

Nob. — Vol.  1,  p.  36,  37,  38;  vol.  II,  p.  314, 
pi.  xx,  f.  5. 

Goldf. — Vol.  I,  p.  43 

R. 

R.  f 

1 

Mytilus  antiquus 

f 

R? 

2 

— aviculoides 

Nob. — Vol.  II,  p.  318,  pi.  xx,  f.  7 

Nob. — Vol.  II,  p.  313,  pi.  xxii,  f.  2 

R. 

3 

— Beaumonli 

4 

— coslatus? 

Area  id.  Brown. — vol.  I,  p.  224 

R?f 

*3 

— devexus  

Eichw.  Sil.  syst.  p.  127 

R. 

*6 

Eichw.  Sil. ' syst.  p.  126  ; H.  von  Leucht. 
Beschr.  p.  13. 

Nob. — Vol.  I,  p.  143,  148,  131,  163,  184,  412; 
vol.  II,  p.  316,  pi.  xix,  /.  16. 

7 

Pallasi 

K. 

8 

Nob.— Vol.  II,  p.  518,  pi.  xix,  f.  17 

Nob.— E»i.  II.  p.  519,  pi.  xx,  f.  12 

*1  Disteira  triangularis . . . 

Eichw.  Urw.  h.  ii,  pi.  i,  f.  16 

R. 

PhUi.— Vol.  I,  p.  75'. 

Id.  Vol.  I,  p.  76 

*1 

Goldf ; Eichw.  Thier,  etc.  p.  10 

t 

R. 

R. 

Eichw.  Sil.  syst.  p.  132 

LOCALITES. 


Kniaspavlova;  Gorodok?  Karla?. 

Peredki ; Tarousa ; Northumberland. 

Arzamas ; Usllon;  Sergiesk;  Nikefur;  Santa- 
gulova. 

Arzamas?  Humblelon. 

Bystriza. 

Birkovaya;  Slolobodka  (gouv.  de  Toula);  Ta- 
rousa; Peredki;  Prikidia;  Northumberland. 
Cosatchi-Datchi ; Yorkshire. 

Cosatchi-Datchi  (Oural);  Yorkshire;  Belgique. 
Peredki ; Yorkshire. 

Kahlcbcrg  ? D. ; Cosatchi-Datchi,  C. 

Stolobinskoi ; Yorkshire. 

Esthonie. 

Voroneje. 

Reval. 

Caillous  du  Volga,  prfes  Kostroma ; Miatchkova; 
trente  verstes  de  Smolensk;  Vitegra?  Angle- 
lerre. 

Valdai. 

Cosatchi-Datchi. 

Uchta;  Nova-Zemla  ; Obcrscheld;  Westyhalie; 

Gattendorf ; Schubelhammer . 

0.  de  Vitegra;  Archangelskoi ; Angletene. 
OEesel  ( Pand.  in  lilt. ) Boheme  ( Barrande  ) ; 
Ludlow. 

Cosatchi-Datchi  (Oural) ; Belgique. 
lteval. 

Ibid. 

Cosatchi-Datchi;  Belgique;  Yorkshire. 

Reval ; Odinsholm. 

Zadonsk. 

Zadonsk  (Don). 

Reval? 

Coalbrookdnle , C.;  Gorodok?  P. 
Lissitchia-Balka. 

Carla,  pres  de  Nijni-Troisk  (Bielebei). 
Sanlagulova. 

OrloH's- Bujerak  (Donetz). 

Lissitchia-Balka. 

Bielet  (Oka). 

Kleveline?  Newtown,  pres  Manchester. 

Ilsehalki;  Cliutziski ; Kleveline. 

Peredki,  sur  la  Bjslriza. 

Sviask. 

Prikelia;  Yorkshire. 

Voroneje. 

Cosatchi-Datchi;  Yorkshire. 

Rc.val;  LLnndeilo. 

Itchegulova. 

Cosatchi-Datchi;  Belgique. 

Nova-Silka,  prfes  d’Orel;  Octrada,  route  de 
Mtzensk  a Bielef. 

Bins;  Prussino? 

Environs  de  Voroneje. 

Mont  Bogdo  (Muschclkalk). 

Itschalki?,Vm<0wn. 

Odinsholm;  Dago. 

Odinsholm;  Pulkowa;  Jumalasari;  Baltisch- 
port;  Dago. 

Arzamas;  Itschalki;  Kniaspavlova;  Barnou- 
kova ; Ustlon ; Cliutziski ; Tchistopol ; Sergiesk; 
llebegulova;  Nikefur;  Grebeni;  Mertwsol; 
Tehelpan;  Tehagestrova ; riv.  Wim. 
Lissitchia-Balka  (Donetz). 

Ibid.  ' 

Odinsholm ; Reval. 

Peredki;  Yorkshire. 

Malar Jaroslavetz;  Filosofskaia. 

Herds  du  Bhin,  S.;  Valdai,  C. 

Odinsholm. 
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N°* 

CLASSES,  GENRES 
ET  ESPfeCES. 

1 

Avicula  Alberti 

2 

— antiqua 

3 

— Dalailamse 

A 

— eximia 

5 

— Kazaneusis 

6 

— keratopbaga 

— orbicularis 

*7 

*8 

— reticulata  

9 

sericea 

10 

— speluncaria 

11 

— subpapyraeea 

— Valdaica 

12 

— WOrthii 

*1 

Posidonomva  uiinuta?.. 

1 

I’ecten  Boiiei 

2 

— ellipticus 

5 

— Ingrias 

4 

— Kokcharofi 

*5 

— No® 

6 

— Sibericus 

7 

— sublimbriatus 

8 

— Valdaicus 

9 

— Indbt 

1 

Ostrea  matercula 

GASTEROPODES. 

1 

Capulus  Ermani 

— borealis 

*1 

Metoptomasiluricum. . . 

*1 

Calyptrsea  discoidcs. . . . 

Vermetus  nodosus 

Solarium  carinatum . . . . 

1 

Evompbalus  acutus.... 

2 

• — mqualis 

*3 

— Baeri 

*4 

— catillus 

— compressus 

5 

— Diouysii 

*G 

— hians 

*7 

— incrcscens  

*8 

— lineolatus 

*9 

— marginalis 

*10 

— marginalus 

11 

— penlangulatus .... 

*12 

— planissimus 

13 

— qualteriatus 

14 

— tabulalus 

13 

— Voronejensis 

*16 

— Ulmanni 

1 

Pleurolomaria  Allaica. 

2 

— Baltica 

— helieoides 

— ? inflate 

3 

— Karpinskiana 

i 

— Ouralica 

; 0 

— penea  

?6 

• — striata? 

*7 

— undata 

*8 

— viltata 

9 

— Yvanii 

1 

Murchisonia  cingulata. 

2 

• — subangulata 

r 

— bilineata  ? 

auteurs  et  citations. 

SYSTkMES. 

Sil. 

Dev. 

Harb. 

Per. 

Id. — Vol.  I,  p.  162,209;  vol.U,p.  319,  pi-  XX, 
f.  15. 

R. 

R.  t 

Nob.— Vot.  II,  p.  524,  pi.  xxi,  f.  10 

Nob. — Vol.  1,  p.  148,  158,  163,  209;  vol.  II, 
p.  320,  pi.  xx,  f.  14. 

.... 

R. 

R. 

R.  f 

J.  Sow.  ill  March.;  Eichw.  Urw.  h.  H,  p.  52.. 

4 

t 

.... 

Nob.  — Fo/.  II,  p.  321,  pi.  xx,  f.  15 

R. 

R?  f 
R. 

Nob. — FoL  II,  325,  pi.  xxi,  f.  3 

Vol.  1,  p.  73.=  Perl  en. 

Nob. — Vol.  1,  p.  43;  vol.  II,  p.  322, pi.  xxi,  f.  1. 

• . • * 

R. 

R. 

Nob. — Vol.  II,  p.  326,  pi.  xxi,  f.  6 

Pb ill. — Vol.  II,  p.  529,  pi.  xxi,  f.  8 

Arch,  et  Vern .—Vol.  11,  p.  526,  pi.  xxi,  f.  2.. 
Nob  Vol.  11,  p.  323,  pi.  XX,  f.  16 

. • . • 

R. 

R. 

R.  f 

R. 

Eichw.  Thier,*etc.  p.  11  ■ — Voi.  I , p.  72 

Nob.  — Vol.  11,  p.  329,  pi.  xxi,  f.  7 

Nob.— Vol.  11,  p.  327,  pi.  XXI,  f.  5 

Nob.  Vol.  I,  p.  75;  rol.  11 , p.  328,  pi.  xxvii,  f.  9. 

.... 

.... 

R. 

R. 

R. 

R. 

R. 

Nob.— Vol.  1,  p.  225 ; vol.  II,  p.  350,  pi.  xxi,  [■  15. 

.... 

.... 

R. 

Nob.—  Vol  II,  p.  531,  pi.  xxiii,  f.  10 

Pileopsis  id.  11.  v.  Leuclit.  p.  15,  pi.  2,  f.  3,  4. 
Eichw.  Urw.  h.  n,  p.  77,  pi.  2,  f.  1,  2 

R. 

R. 

.... 

R. 

.... 

Fiseh  Oryct.*  pi.  18,  f.  9. — Evomph.  sequalis.. . 

Sow.;  Solarium  carinatum  Fisch. — Vol.  1,  p.  58. 

.... 

R? 

n.  f 

.... 

Id.  Sp. — Vol.  I, p. 440;  v.  II, p.  533, pi. xxiii,  f.  4. 

,,,  , 

.... 

R.  f 

Eichw.  Urw.  h.  i,  pi.  4,  f.  10  (pentagulatns?). 

.... 

— 

R. 

R.  f 

. . . . 

fic/'i.  ni'vpt  ni  17  f.  i-4.=E.  Dentaneulatus. 

Montf.  sp. — Vol.  I,  p.  72,  78;  vol.  II,  p.  355, 
pi.  xxiii,  f.  8. 

Kut.  Beitr.  2,  pi.  9,  1. 2 

Eichw.  sp.  Sil.  syst.  p.  117 ; Urw.  h.  ii,  p.  10; 
11.  von  Leucht.  p.  15. 

R. 

.... 

R.  f 
R. 

.... 

Eichw.  Sil.  syst.  p.  116 

R. 

.... 

.... 

Sow—  Vol.  1,  p.  76,  79,  85,  86 

Eichw.  Sil.  syst.  p.  116 

Schlot. — Vol.  I,  p.  58*;  vol.  11,  p.  333,  pi.  xxiii, 
f.  1 CL  2. 

Phill. — Vol.  I,  p . 440.  —E.  calyx , Nob. — Vol.  I , 
p.  76. 

Nob.— Fol.  II, p.354, pi.  xxm, /".  3 

R. 

R.  f 

:::: 

R.  f 

* * • * 

R. 

R-t 

.... 

Nob.— Vol.  II,  p-  338,  pi.  xxiii,  f.  7.. 

. Fisch.  Oryct.  pi  17,  f.  7 (non  Plnll.). =Evom- 
plialus  Dionysii.  _ . _ 

Fisch.  Oryct.  17,  f.  5 et  6;  von  Bncli,  Beit.  p.  68. 

. Nob.— Vol.  II,  p.  538,  pi.  xxiii,  {■  11 

. Nob.— Vol.  11,  p.  356,  pi.  xxiii,  f.  12 

R. 

.... 

.... 

.... 

.... 

.... 

R. 

|r. 

R. 

!r.  i 

. J.  Sow,;  Eichw.  Urw.  h.  ii,  p.  72 

11  ■ 1 

.... 

!r.  4 

. Leveille,  sp. — Vol.  I,  p.  440 

. Turritella,  His. — Vol.  1,  p.  370;  vol.  11,  p.  339 
pi.  XXII,  f.  7. 

n'.'l 

R.  | 

R. 

IV? 

I 

LOCALITIES. 


Mont  Bogdo  (step.  d’Astrakan);  Soulz-les-Bains. 
Mala  Jaroslavetz ; canal  deMarie,  C.;Tioplova; 
Cliulziski ; Pincga  ; Barnoukova ; Gliicksbrunn. 
Mont  Bogdo  (Muschelkalk). 

Zadonsk,  sur  lc  Bon. 

Ustlon;  Sergiesk;  Grebeni. 

Ustlon?  Kargala  ? Humble  ion. 

Dago ; Caradoc. 

OEscl  ( Pand.  in  lilt.);  Gothland;  Ludlow,  S.; 

Barton,  D. 

Kazan. 

Arzamas?  Gliicksbrunn. 

Lissitcliia-Balka  (Donetz). 

Prussino,  snr  le  Volkof. 

Kargala. 

Pcredki. 

Cosatchi-Datchi ; nord  de  l' Angleterre. 
Prussino. 

Ckidrova. 

Byslriza. 

Cosatchi-Datchi. 

Pcredki  (Valdai). 

Bistriza (id.). 

Vitegra. 

Itschalkl. 


Cosatchi-Datchi. 

Pavlosk. 

Reval ; Pavlosk. 

LagO,  prfes  Kielce. 

Podolsk;  Miatchkova. 

Ibid.;  Vassilievskoi. 

Kilt  re  Bielef  et  Lichvin?  D.;  Podolsk;  Wassi- 
lievskoi ; Angleterre , C. 

Cosatchi-Datchi;  Angleterre;  Belgique. 
Lissitchia-  Balka. 

Miatchkova ; Derbyshire. 

Bouchevoe. 

Peredki;  Yorkshire;  Belgique 
Sterlitamak. 

Odinsholm;  Baltiscliport;  Jumalasari. 

Valdai. 

Odinsholm. 

Prikcha;  Byslriza. 

Denislofskaia ; Kopatscheva;  Schwetzi,  gouv. 
do  Wladimir;  Angleterre;  Belgique. 

Odinsholm. 

Pavlosk  ; Reval ; Baltischport ; Odinsholm ; 
OEland ; Dalecarlie;  Terre-Neuve;  Jefferson  Co. 
Cosatchi-Datchi ; Kopatscheva ; Ouspenkoi ; An- 
glcterre. 

Voroneje ; K irchholm . 

Javorzno,  prfes  Kielce. 

Altai'. 

Reval. 

Miatchkova. 

Ibid. 

Gosatchi-Datclii. 

ibid. 

Meteftamak ; Cliutziski ; Arzamas. 
Cosatchi-Datchi;  Angleterre. 

Reval;  Ludloio. 

Borovitchi ; Yorkshire. 

Cosatclii-Datchi;  Belgique. 

Environs  do  Nijni-Tagilsk ; Petropavlosk  ; Goth- 
land. 

Nikefur;  Itschalki. 

Trois  verstesS.  de  Nijm-Tagilsk?  Paffrath. 
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TERRAIN  PALEOZOIQUE, 


N" 

CLASSES,  GENRES 
ET  ESPfeCES. 

AUTEURS  ET  CITATIONS. 

Sil. 

SYST 

Dev. 

feMES 

Carb. 

Per. 

*1 

iTrochus  biceps 

Eichw.  Unv.  li.  II,  p,  S3,  pi.  2,  f.  12,  13 

R. 

*2 

| — rupestris". 

Id.  ibid  p.  34,  pi.  2,  f.  10,  11 

R. 

*5 

, — turris 

Pusch,  Pol.  p.  iob;  pi.  in  f s 

*1 

Turbo  antiquissimus. . . 

R. 

pi.  2,  f.  7.  ’ ’ ’ 

— lineola 

Id.  Sil.  syst.  p.  119 

R. 

*3 

— siluricus 

Id.  ibid,  p 1 18 

*4  — sulciier 

Id.  ibid.;  id.  Unv.  h.  n,  pl.  2,  1'.  14,  13 

R. 

*3 

— tnmargmatus 

Id.  ibid.  p.  120;  id.  Urw,  h.  ii,  pl.  2,  f.  8,  9 

R. 

*6 

— Williams! 

J.  Sow.  in  Murch 

R.  *j" 

1 Phasianella  gigas 

Eichw.  Urw.  h.  ii,  p.  56,  pl.  2,  f.  16 

R. 

.... 

.... 



2 

— prisca 

R. 

gata,  Emmons. 

l Littonna  biserialis 

Turbo  id.  Phill. — Vol.  II,  p.  340.  pl.  xxui,  f.  13. 

it.  -j- 

*1 

1 urntella  Biarmica. . . . 

Kutorga. — Vol.  1 p.  223-  vol.  II,  p.  540 

R. 

*2 

— eximia 

Eichw.  Sil.  sysl.  p 122 

R. 

*5 

— obsoleta 

J.  Sow.  Sil.  syst  ;*Troosl,  Sixth  report 

R.  f 

*1  Melania  Kielcensis 

Pusch,  Pol.  p.  93  pl  9,  f.  9 

2 

— rugifera 

— Loxonema,  Phil.  ;Chemnitzia,deKon.;  Eichw. 

R.  f 

ii.  f 

Thier,  etc.  p.  9;  von  Buell,  Beilr.  p.  64. 

—Vol.  I,  p.  85. 

*5 

— ventricosa 

Von  Buch,  Karst,  Arch.  1842,  p.  529 

R. 

Melanopsis  turqida 

Fiseh.  Oryct.  pl.  18.  f.  13  (mala) 

1 Janthina  Issedon 

Nob.— Vol.  II,  p.  341,  pl.  xxiii,  /*.  3 

R. 

2 

— Indet 

Vol.  II,  342,  pl.  xxiii,  f.  14.. . . 

U. 

*1  Natica  ampuliacea 

Eichw.  Sil.  syst.  p.  124. 

R. 

*2  — Dioue 

Eichw.  Thier,  etc.  p.  10 

R. 

*3  — irregularis 

Id.  Sil.  svst.  p.  126 

4 — Mari* 

Nob.— Vol.  1,‘  p.  73,  76;  vol.  II,  p.  332, 

.... 

R. 

pl.  XXVII,  f.  12. 

‘5 

— nodosa 

Eichw.  Sil.  syst.  p.  123;  II.  v.  Leuchtenb.  p.  13. 

R. 

.... 

G 

— Oinaliana 

Do  Kon .—Vol.  li,  p.  532  ; pl.  XXIII,  /*.  9 

.... 

R.  f 

*7 

— prisca 

— spirala? 

Nerita  Sow.  — Vol.  I,  p.  56 

n? 

f 

*1 

Pyrula  monticola 

Eichw.  Thier,  etc.  p.  10.— vol.  I,  p.  72 

R 

1 Cerithium  Helmerseni. . 

Nob. — Vol.  11,  p.  542,  pl.  xxii,  f.  4 

R. 

*1  Rostellaria  angulata . . . 

Phill.  Yorks,  pl.  16,  f.  16;  Eichw.  Thier,  p.  9; 

R.  f 

von  Buch,  Karst.  1842,  p.  329. 

1 

Buccinum  acutum 

Sow.  (Macrocheilus  Phill.).— Vol.  I,  p.  73,  440. 

— 

R.  f 

.... 

*2 

— glabratum 

Fisch.  Oryct.  pl.  47,  f.  6,  7 (mala) 

R. 

3 

— imbricatum 

Phill . 

— paranomum 

Id.  ibid.  f.  8-10  (mala) 

*3 

— Vetustum 

Pusch,  Pol.  pl.  ii,  f.  il 

*1  Bellerophon  angulatus. 

Eichw.  Sil.  syst.  p.  112 

R. 

*2 

— attenuatus 

Id.  Thier,  etc.  p.  9 

R. 

*3 

— Aymestriensis 

J.  Sow.  in  Murch,:  Eichw.  Sil.  syst.  p.  113. . . 

R.  f 

4 

— bilobatus? 

Id.  in  Murch.— Vol.  I,  p.  437 ; vol.  II,  p.546... 

R.  f 

. ... 

.... 

... . 

— carinatus 

Fisch.  Orvct.  pl.  13,  f.  1-3  (non  J Sow.) 

(moule  du  B.  costatiis). 

— cicalricosus 

Fisch.  Oryct.  pl.  13,  f.  4,  3 (mala) 

*3 

— compressus 

Eichw.  Sil.  syst.  p.  114 

R. 

*6 

— conspicuus 

Id.  ibid.  p.  112 

R. 

*7 

— convolulus 

Von  Buch.  Karst.  Arch.  1842.  p.  552 

R. 

‘S 

— cornu- arietis . 

Sow.  Fisch.  Oryct.  pl.  47,  f.  1-3;  von  Buch, 

.... 

R.  f 

Beitr.  p.  68. 

*9 

— costatus 

Id  ibid.  pl.  15,  f.  C,  7 ; von  Buch,  Karst. 

R.  -H 

1842,  p.  523. 

10 

— decussatus 

Flem. — Vol.  1,  p.  72,  134,  440.  = B.  clathralus. 

R.  + 

11 

— depressus 

Eichw.  Thier,  otc.  p.  9.— Vol.  I,  p.  75,  134. . . . 

R. 

12 

— gldbalus? 

J.  Sow.  in  Murch — Vol.  T,  p.  43 

13 

— hiulcus 

Mart. — Vol.  I , p . 440 ; vol.  II,  p.543,  p/.xxrv,  f.  4. 

R.  t 

14 

— Ingricus 

Nob. — Vol.  11,  p.  344,  pl.  xxiv,  f.  2 

R. 

13 

— Keynianus 

De  Kon.  Delg.  pl.  29,  f.  4 

R.  f 

*16 

— locator  

Eichw.  Urw.  h.  ii,  p.  71,  pl.  3,  f.  1,  2 

R. 

17 

— megalostoiua...... 

I*!. — Vol.  11,  p.  343 ; pl.  XXIV,  f.  1 

R. 

*19 

— nanus 

Id.  Urw.  h.  u,  p.  72 

*19 

— navicula 

Id.  id.  h.  ii,  p.  37,  pl.  3,  f.  3 (non  Prestwick.) 

U. 

20 

— Ouralicus 

Nob. — Vol.  11,  p.  345,  pl.  xxiii,  f.  16 

R. 

*21 

— rotundatus 

Eicinv.  Thier,  etc.  p.  9 (mala) 

22 

— striatus? 

D’Orb.—  Vol.  I,  p.  59 

n?f 

1 

Porcellia  arraata 

Nob.— Vol.  I,  p.  42 ; vol.  II,  p.  346 ; pl.  xxiv,  f.  3. 

.... 

R. 

2 

— retrorsa 

Miinst,— Vol.  II,  p.  347,  pl.  xxiii,  /*.  15 

R.  f 

.... 

LOCALITES. 


Dago. 

Ibid. 

Dabrowa,  pres  Kielee. 

Odinsholm;  Baltischport;  Dago. 

Pulkowa. 

Odinsholm. 

Ibid. 

Jumalasari ; Pavlosk. 

OEsel  (Pand.  in  lilt.);  Uoreb  Chapel. 

Dago. 

Odinsholm;  Pulkova. 

Cosatchi-Datehi ; Angleterre Belgique. 

District  do  Bielebei. 

Reval ; Kamenetz-Podolsk  ? 

OEsel  (Pander  in  lilt.)  Ilorcl-chapel ; Tennessee. 
Galgenberg,  pres  Kielee. 

Bouregi  etlac  Ilmen  (Eicliw.);  Brushford ; D; 
Borovilcbi ; Kacbira ; Vilegra ; Yorkshire , C. 

Alexine. 

Miatchkova. 

Gericbof  (Altai). 

Prikcha. 

Odinsholm. 

Valdai'. 

Odiusbolm. 

Archangelskoi  et  Filosofskaia,  route  de  Vitegra 
a Archangel;  DviLenskaia;  Miatchkova. 
Odinsholm ; Pavlosk. 

Cosatclii-Datchi ; Belgique. 

Esthonie. 

Orel?  Yorkshire. 

Stolobinskoi. 

Petropavlosk  (Oural). 

Borovitchi;  Alexine;  Valdai;  Angleterre. 

Sept  verstes  0.  de  Vilegra  ; Cosatchi-Datchi ; 

Yorkshire. 

Podolsk. 

Cosatchi-Datchi ; Yorkshire. 

Id. 

Karozowka,  pres  Kielee. 

Odinsholm. 

Bielaia  (Valdai). 

Odinsholm ; Aymestry. 

Mont  Caraca,vingt-neuf  verstes  O.de  Bieloretzk? 
Border  ley. 

Bords  de  la  Nara. 

Bouchevoe. 

Odinsholm. 

Ibid. 

Vitegra 

Podolsk;  Stolobinskoi;  Bystriza;  Yorkshire. 

ibid.;  Kriviakin;  Angleterre. 

Cosatchi-Datchi;  Prikcha;  Yorkshire. 

Bystriza  (Valdai). 

Ludlow , S. ; Prussino ; Billon , D. 
Cosatclii-Datchi;  Belgique;  Angleterre. 
Sainl-Petersbourg. 

Cosatchi-Datchi ; Vise. 

Wesenberg. 

Odinsholm. 

Pulkowa. 

Dago. 

Riv.  Vuia  (Oural). 

Bielaia. 

Lichvin?  Paffrath. 

Tchudovo;  Prussino. 

Jolva,  trente  verstesS.  0.  de  Bogoslofsk ; Altai'; 
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Nos 


*1 


CLASSES  , GENRES 
ET  ESPtCES. 


AUTEURS  BT  CITATIONS. 


PTEROPODES. 

Conularia  Buchil .... 

— quadrisulcata. . . . 

— Sowerbii 

cEphalopodes. 

Orthoceratites  acumina-  Eichw.  Thier,  etc.  p.  6 
tus. 


Eichw.  Sil.  syst.  p.  103;  H.  von  Leucht 
Milier;f' Eichw.  Sil.  syst.  p.  102;  H.  von 
Defr. — Vol.  I ,p.  74 *;vol.  II,  p.  548,  pi.  xxiv,  f.  5. 


10 

*11 

*12 

13 

*14 

13 

1G 

*17 


20 


— annulatus?. . 

— bacillus 


63*;  vol.  II,  p.  353, 


systEmes. 

Sil.  Dev.  Carb.  Per. 


R.  f 


calamileus . 


— calamus  . . . 

— cancellatus 

— cochleatus . 


— compressiusculus. 

— crenulatus 

— crepitaculum 

— duplex 


— Frearsi 

— ibex 

— imbricalus  . . . 

— lineatus 

— Ludensis 

— ornatus 


— ovalis 

— polyphemus 

— regularis 

— spiralis 

— sulcalus 

— telum 

— vaginatus 


— vermicularis. 


— vertebralis 

— virgatus  

Sannionitescrcpitaculum 

Mclia  distans 

Hyolithes  acinus 

Gomphoceras  Eichwal- 
di. 

— subpiriforme? . . 

— sulcatulum 

Conilites  Kielcensis  . . 


Sow . — Vol.  I,  p.  72.... 

Eichw.— Vol.  I,  V-  58 
pi.  xxv,  f.  8.  , 

Miinst.  — Vol.  I,  p.  370;  vol.  II,  p.  o53 ; 
pi.  xxv,  f.  S. 

De  Kon. — Vol.  II,  P-  55G-- 

Eichw.  Urw.  h.  II,  P-  67,  pi.  3,  f.  9,  10... ... 

Schlot.;  O.  crassiventris,  Wahl.;  Eichw.  Urw. 
h.  ii,  p.  24. 

Eichw.  Thier,  etc.  p.  6 

Fisch.  Oryct.  p.  124  {mala) 

Fisch.;  Eichw.  Thier,  p.  6 {mala) 

Wahl. — Vol.  I,  p.  56,  58;  vol.  II,  p.  351, 
pi.  XXIV,  f.  7;  pi.  XXV,  {■  2. 

Nob. — Vol.  II,  p.  336 ; pi.  xxv,  {.  3 

J.  Sow.  iu  Murch.;  Eichw.  Sil.  syst.  p.  97.... 

Wahl.;  Eichw.  Urw.  h.  if,  p.  24 

His.  pi.  9,  f.  6 

Sow.  in  Murch.;  Eichw.  Sil.  syst.  p.  91 

Amplexus  id.  Eichw.  Thier,  p.  17 .—Vol.  I, 
p.  73 ; vol.  II,  p.  556. 

Phi'll.— Vol.  II,  p.  354,  pi.  XXV,  f.  1 

Fisch.  Oryct.  p.  124  {mala) 

Schlot  ; Eichw.  Sil.  p.  95 

Fiscb.=0.  duplex. 

Id.=0.  vaginatus. 

Eichw.  Urw.  h.  n,  p.  69,  pi.  3,  f.  11, 12  . .. . . 
Schlot. — Vol.  I,  p.  56,  58,  59;  vol.  II,  p.  349, 
pi.  xxiv,  f.  6. 

Nob.— Vol.  I , p.  58, 59;  vol.  II,  p.  355, pi.  xxv , f.  4. 

Eichw.  Sil.  syst.  p.  95  (mala) 

Gir.;  Arch.  Erin.  vol.  ill,  I.  2 

Fisch.  Oryct.  p.  126,  pi.  11,  f.  1-4  (Orthocer 
esp.  indet.).  . ,,  . 

Fisch.  Oryct.  p.l25,pl.  1 1 ,f,10.(0rth.  esp. indet.) 

Eichw.  Sil.  p.  98  (intdrieur  d un  siphon) 

Nob. — Vol.  11,  p.  357,  pi.  xxiv,  f.  9 


R. 

R.  f 


R.  f 


R.  -- 
R. 

R.  -• 
R.  ■■ 


R.  t 


R. 

R.  f 


R.  t 


R. 

R.  f 


Pbragmoceras  compres- 
sura. 

— conicum 

Cyrtoceralites  Archiaci. 

— lalcalus 


— laevis 


— nodosus 

— novein-angulatus  . 

— nov.  sp.ffi 

Hamites  Evansii 

Lituites  convolvans. . . 

— cornu-arietis 

— Evansii 

— ibex 

— lituus 

— Odini 


Miinst.;  Conilites  Kielcensis,  Pusch 

Nob  —Vol.  II,  p.  357,  pi.  xxv,  f.  6 

Pusch,  Pol.  p.  ISO,  pi.  12,  f.  21.=Gomphoc. 
subpiriforme,  Miinst. 

Sow.  in  Murch.;  Eichw.  Urw.  h.  u,  p.  57 

Eichw.  Sil.  p.  100 

Nob. — Vol.  II,  p.  539,  pi.  xxiv,  A 11- - • • • • • • • 
Or l hoc.  id.  Schlot.  Nacht.  pi.  8,  f.  2 —Vol.  II, 
p 539* 

Sow.  in  Murch.;  Eichw.  Urw.  b.  ii,  p.  71, 

Von  BucMeftr.  p.  65.= Nautilus  tuberculatus? 
Nob. — Vol.  1,  p.  440,  ».  11,  p.  358  ;pi.  xxivJ.lO. 

Collection  de  Dorpat 

Fisch.  Oryct.  pi.  9,  f.  4 (Cyrtoceratites) 

Schlot.;  Eichw.  Sil ■ 

Sow.  in  Murch. — Vol.  II,  p.  359,  pi.  XXV,  f.  7. 

llamites,  Fisch.;  Eichw.  Thier,  p.  5 

Sow.  in  Murch.;  Eichw.  Sil.  p.  114 

His.  (Collection  de  Dorpat) 

Eichw.  sp.— Vol.  Ii,  p.  360,  pi.  xxv,  f.  8 


r.  t 

R. 


R.  f 

R. 

R. 

R. 

R.  f 


si 

si 


LOCALITES. 


Popovka  , pres  Pavlosk;  Odinsholm;  Dago 
(Eichwald). 

Odinsholm;  Reval;  Pulkova,  S.;  Glascow;  Coal 
brookdale,  C. 

Cbotim,  Bessarabie;  Christiania;  Wenlock. 


Valdai. 

Prikcha;  Coalbrookdale. 

Reval;  Waivara;  Wilna,  S.;  Elbersreuth,  D. 

Nijni-Tagilsk,  Oural,  S.;  Schubelhammer,  D. 

Cosatchi-Datchi,  Oural;  Tournay. 

Reval. 

OEsel;  Gothland. 

Valdai. 

Riv.  Ghana. 

Stolobinskoi. 

Sainl-Petcrsb.;  Waivara;  Reval;  Kinnekulle  ;\\ 
Port  - Norman , Terre-Neuve  ; ties  Mingan 
I'cntrie  du  golfe  Saint-Laurent. 

Environs  de  Moscou. 

Hapsal;  l.ickohn ; Ludlow. 

OEsel;  Suede. 

Ibid.  (Pand.);  Klefva,  pres  Mosseberg. 
Odinsholm;  Ludlow. 

Peredki , Valdai'. 

Artinsk;  Yorkshire. 

Riv.  Chama. 

Reval;  Dago;  OEland. 


Wesenberg,  Esthonie. 

Reval,  Odinsholm;  Waivara;  Pavlosk;  Pul- j 
kowka;  Volkof;  riv.  Siass;  Podolie?  (Lill.  deL.);| 
DaUcarlie ; I 

Lichvin  ; Voroneje;  Jabrim,  huit  verstes  nord  I 
de  Bielefl 
Reval. 

Riv.  Lena,  pres  de  Kryvolusk. 

Moskwa. 


Serpoukhof. 

Pavlosk. 

Saint-Petersbourg. 

Kielce;  lac  Ilmen ; Pskof  ; Fichtelgebirge. 
Voroneje. 

Kielce 

Bago;  Aymestry. 

Odinsholm. 

Reval. 

Ibid. 

Popofka;  Abbcrley. 


Peredki. 

...  Cosatchi-Datchi. 

...  I Reval. 

. . . Medlne. 

...  Odinsholm;  Reval;  Sandomir?  (Bland. 
...  Reval;  Llandovery;  Etats-Unis? 

... 1 Medine. 

... 1 Odinsholm ; Ludlow. 

Reval?  OEland. 

1 Odinsholm- 
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TERRAIN  PALEOZOIQIJ E . 


Nos 


*2 


CLASSES,  GENRES 
ET  ESPfeCES. 


AUTEURS  ET  CITATIONS. 


Nautilus  bicarinatus. 

— bidorsatus 

— carinatus 

— clitellarius 

— cyclostoinus 

— depressus 

— hesperis 

— Lcplayi 


— sulcatus? 

— Tclieffkini. . . . 

— teres  

— tetragonus?. . 

— lubereulatus . 


1 

2 

5 

4 

8 

*6 

7 

8 
9 

10 

11 

12 

*15 

14 

15 

16 
*17 

18 

*19 

20 

21 

C)i, 


Spirilla  tubcrculata 

Hemiceratites  angula- 
tus. 

Clymenia  antiquissima, 

— ineongrua  

— imequislriata. . . . . . 

— Odini 

— rarospina  

Goniaiites  aculus 

— Ammon 

— Barbotanus 

— bisulcatus 

— Bogdoanus 

— Bucliii 

— cinctus  

— cyclolobus 

— dmdema 

— iniequislrfatus 

— Joss® ......... 

— Kingianus 

— Koninckianus. . . . . . 

— Ilumboldlii 

— Marianus 

— Orbignyanus 

— retrorsus 

— siluricus. ......... 

— Soboleskyanus 

— spharicus 

— strangulalus 

— Uchtcnsis 

— Wurmii 


Nob.— Vol.\,p  440;  t ml.  II, p.  564,  pi.  xxv,  f.  10. 
Fisch.  Oryct.  pi.  45,  f.  1 (non Schl.).=N.  Lcplayi. 

Eichw.  Thier,  p.  5 

Sow. — vol.  I ,p.  440', ml.  II, p.365, p/.  xxv,/1.  11. 

Phill. — Vol.  1,  p.  440;  ml.  II,  p.  563 

Eichw.  Sil.  syst.  p.  100 

Id.  Thier,  p.  5,  (mala) 

Rouss.  Voyage  Bern.  vol.  n,  p.  783,  pi.  12,  f.  2.— 
Vol.  I,  p.  134. — Aff.  N.  Leveillanus,  de  Kon. 

Sow.;  Eicbw.  Thier,  p.  5 

Nob. — Vol.  I,  p.4U);vul.  II,  p.563, pi.  XXV,  (■  9. 

Eichw.  Sil.  syst.  p.  105 

Phill.,  Eichw.  Thier,  p.  5 

Sow. — Vol.  l,p.  72,  75,  129,  134  '.ml.  II,  p.362, 
pi.  XXV,  f.  12. 

Eichw.  Thier,  p. 4. — Aff.  N.  lubereulatus 

Id.  Sil  p.  99  (corps  problematique) 


SYSTfeMES. 


Id. — Vol.  II,  p.  361 

Id.  Sil.  syst  p.  107 

[Miinst.;  Goniat.  id.  Puscb,  pi.  15,  f.  5 

j=Lituites 

' Eichw.  Sil.  syst.  p.  115 ” 

Miinst.;  Keyserl.  Gon.  pi.  A,  f.  6 

Keys.  Gon.  pi.  A,  f.  I 

Nob. — Vol.  l,p.  440 ; Ml.  II,  p. 369, pi.  xxvil,  f.  3. 

Keys.  Gon.  pi.  A,  f.  7 

V.  Buch. — Vol.  I,  p.  194;  a. II,  p.  566, pi.  xxvi,  f.l. 
Pusch,  Pol,  p.  151,  pi.  13,  f.  2 (non  Klipstein). . 

Braun  ; Keys.  Gon.  pi.  A,  f.  2,  5 

Phill. — Vol.  I , p.  4.10;  cal.  II,  p. 570, pi. xxvil,  A 4. 
Goldf. — Vol.i,p.  HO;  vol.  U,p.  567, pi  xxvil,  f.l. 
Pusch,  Pol.-=CIymenia. 

Nob. — Vol.  II,  p.  371,  pi.  xxvi,  f.  2 et  3 

Id. — Vol.  II,  p.  574, pi.  XXVII,  f.  5 

Id. — Vol.  II,  p.  575,  pi.  XXVI,  f.  4 

Ammon,  id.  Pusch,  Pol.  p.  151,  pi.  15,  f.  I 

Nob. — Vol.  I,p.  440;  vol.  II, p.369,  pl.xxvil,  f.  2. 

Id. — Vol.  II,  p.  575,  pi.  xxvi,  f.  6 

Von  Buch ; Keys.  Gon.  p.  16 

Eichw.  Sil.  p.  Ill 

Nob. — Vol.  II,  p.  372,  pi.  xxvi,  f.  5 

Sow. (Pusch,  Pol.  p.  131 

Keys.  Gon.  pi.  A,  f.  4 

Id.  ibid.  p.  22,  pi.  B,  f.  1 

Rom.;  Keys.  Gon.  p.  23,  pi.  B,f.  2 


CHUSTAGES. 

Eurypterus  letragono- 
phtalmus. 

Cytherina  Baltica 

I — Indet 

I — Indet. 

*1 1 Trinucleus  Spaskii 

1 Bronteus  Dabellifer 


1 , Calymene  bellatula  (g). 


— Bluinenbachii. 


Downingiec  . 
Fischeri 


— macrophtalma 

— Odini 


— polytoma . 

— punctata. 


— Sembnitzkii. 

— speciosa  . . . . 


Fisch.  Bull,  de  Moscou,  1839,  pi. 
Notice  sur  1’Eur.  de  Podolie. 

His.  Lelh.  Suec.  pi.  30,  f.  1 


f.  1 ; id. 


Eichw.  Sil.  syst.  p.  86. 
Goldf. — Vol.  1,  p.  597. . . 


Dalm.  Eichw.  Sil.  p.  66. 


Brong.;  Eichw.  Sil.  p.  65;  von  Buch,  Beitr. 
p.  47.— Vol.  I,  p.  401. 

Murch.;  Eichw.  Sil.  p.  G4.=Phacops. 

Eichw.  de  Tril.  1823.  — Vol.  I,  p.  36;  vol.  II, 
p.  579,  pi.  xxvil,  All.  =Cal.  polytoma  et 
Amphion  frontilobus. 

Rrong.=Phacops  id. 

Eichw. — Vol.  II,  p.  378,  pi.  xxvil,  f.  8.=Trilo- 
bites  conicophtalmus. 

Dalm.  = c.  Fischeri. 

Briinn.;  Lehm.  Nov.  comm.  Petrop.  x,  pi.  12, 
f.  10;  Eichw.  Urw,  h.  n,  p.  37;  id.  Sil.  p.  71.  = 
C-  variolaris,  Brong.  (non  Murch.). 

Eichw.  Sil.  p.  68 

Dalm.  Isis,  1853,  pi.  9,  f.  7;  Eichw.  Urw. 
h.  u,  p.  67. 


LOCALITES. 


R. 

R.  f 


R. 

R.  f 
R.  f 
R.  f 

R.  f 


U.  f 


R. 

R.  f 


R.  f 


R. 


«:f 


R.  f 
R. 


R.  f 
R.  f 


R.  f 


R.  f 


if 

R. 

R. 

R. 

R. 

R. 


Cosatchi-Datchi. 

Kliazma;  Borofsk. 

Stolobinskoi. 

Cosatchi-Datchi ; Coalbrookdule. 

Ibid.;  Belgique;  Angleterre. 

Odinsholm. 

Stolobinskoi, 

Lissitchia-Balka,  Donetz. 

Borovitchi ; Yorkhsire. 

Cosatchi-Datchi. 

Odinsholm. 

Rorovitchi;  Yorkshire. 

Sept  versles  0.  de  Vitegra ; riviere  Istoschh 
gouv.  de  Tver;  Artinsk;  Kildare , Irlande. 
Bystriza. 

Odinsholm. 

Dago. 

Odinsholm.  » 

Kielce;  Schubelhammer. 

Dago. 

Biv.  Ucllta ; Ficfilelgebirqe. 

Ibid. 

Cosatchi-Datchi. 

Riv.  Uchta. 

Bogdo  (Muschelkalk). 

Kielce. 

Biv.  Uchta ; Fichtelgebirge. 

Cosatchi-Datchi;  Yorkshire. 

Ibid.  Chockier. 

Artinsk,  Oural. 

Ibid. 

ibid. 

Kielce. 

Cosatchi-Datchi. 

Artinsk, 

Biv.  Uchta;  Oberscheld;  Martenberg. 
Odinsholm. 

Arliusk. 

Kielce,  D.;  Belgique;  Angleterre,  C. 

Biv.  Uchta. 
ibid. 

Ibid.;  Grnnd,  Harz. 


Zvilevy,  vingt  verstes  au  sud  dc  Kainenetz. 

Oural arttique; Gothland;  llelderberg, Elals- Vths- 
Kipet,  sur  l’Oka ; Ulabue. 

Bapolnaia;  Akbash;  Viasniki. 

Beval. 

Deux  verstes  E.  de  Bogoslofsk ; pays  de  Galled 
Gothland,  S.;  Eifel;  Elbersreulh , D.  ..... 

Saint  -Pctersbourg ; Odinsholm ; Husbyfj01  ’ 

Ladegaad’s  (Jen,  Norvege.  , 

Beval;  Pulkowa ; OEsel  (Pand.);  Kakva,  Ourai 
(Rose) ; Gothland;  Dudley. 

Saint-Petersbourg ; Ljung;  Mushy fjiill. 


Odinsh. ; Reval;  Jewe;  llattischport ; YorvHe' 

Dago;  OEsel ; Reval;  Gothland;  Chrisl‘an>a’ 
Caradoc. 

Pulkowa. 

Reval;  Klinteberg. 


TABLEAU  DES  FOSSILES. 
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N°* 

*8 

*1 


CLASSES,  GENRES 
EX  ESPfcCES. 


Calymene  Tristan! . 


- variolaris 

Cryptonymus  WOrlliii . , 

Amphion  Fischeri 

— frontilobus 

Zeihus  uniplicatus 


auteurs  et  citations. 


systEmes. 

Sil.  Dev.  Carb.  Per. 


— verrucosus 

Homalonotus  Hersche- 
lii. 

Phacops  Downingise.. . . 


— macroplitalma. 

— sclerops 


Illaenus  centrotus 

— comulus 

— crassicauda 


— perovalis  , 

— Rosenbergii  (/i).. 
Phillipsia  Eichwaldi . 

— obsoleta 

— Ouralica  

Olarion  Eichwaldi 

Asaphus  Bucbii 

— centron 

— devcsus 

— dilalalus. ....... 

— Eichwaldi 


*7 

‘8 

*9 

‘10 

*11 

*12 

*1 


— expanses. 


— Fischeri 

— globiccps?. . 

— Haussmanni. 


— her os 

— hyorrhinus. . . . 

— lacinialus?.... 

— latus 

— longicauda.. . 

— tyrannus?. . . . 

— Yulcani? 

A ila: us  armadillo. 

— nanus 

1 Metopias  aries  (i). 


— comceps.... 

— Hiibneri  (7c). 


— verrucosus. . . 
Ampyx  nasulus.. . 


SAURIENS 


Brong.  = Zeihus  verrucosus , selon  Rurmcis- 
ter. 

Id.;  Eichw.  Sil.  p.  75.=C.  punctata 

Eichw.  Sil.  syst.  p.  74 

id.  ibid.  p.  70.=Calym.  Fischeri. 

Pand.  lleitr.  pi.  5,  f.  3,  8.=Calym.  Fischeri. 

Id.  ibid.  7.=C.  macrophtalma,  selon  M.  de 
Bucli,  el C.  Bluinenbachi,  selouM-  Burmeister. 

Id.  ibid.  f.  6.=Cal.  Tristani 

Mureh.;  Eichw.  Sil.  p.  87  (ou  plut&t  H.  arma- 
tus  Burm.) 

Murch.sp.;  C. macrophtalma, Pand.,  |d.  5,f.5; 
pl.  G,  f.  9.  — Aff.  C-  sclerops. 

Auct. ; C.  latifrons , Bronn;  C.  tuberculala, 
Mur.;  C.  granulata,  Miinst.;  0.  Bufo,  Green. 
Dalm.  sp.;  Girard,  Arch.  Erm.  vol-  in,  p.  540, 
pl.  l,  f.  2. 

Id.;  Eichw.  Sil.  syst.  p.  85 

Eichw.  Sil.  p.  84.  — Asaphus  expansus 

Wahl.;  Eichw.  Zool.  sp.  vol.  2,  p.  115;  Pand. 
pl.  5,  f.  9 ; von  Bucb,  Beitr. p.  43 ; Cryptonymus 
Rudolphii.Parkinsonii.Wahlenbergii,  Eichw.; 
Trilob.  Esmarkii,  Schlot. ; Illaenus  perovalis, 
Mureh.— Vol.  I,  p.  24,  56*. 

Mureh.;  Eichw.  Sil.  p.  S3.=I.  crassicauda 

Eich.  Sil.  p.  85 ; Crypt,  id . Obs.  de  Tril.  pl.  3,  f.  3. 
Asaphus,  Fiscli. — Vol.  I,  p.  HO,  131;  vol.  II, 
p.  376,  pl.  xxvil,  f.  14. 

Asaph.  Phill.;  Eichw.  Urw.  h.  I,  p.  103 

Mob.— Vol.  II,  p.  378,  pl.  xxvil,  f.  10 

Eich.  Thier,  p.  i.—Vol.  I,  p.  110, 131  (Phillipsia) . 
Brongn.;  H.  v.  Leuclit.  p.  9;  A.  dilalalus,  Dalm. 

H.  v.  Leuclit.  Besehr.  pl.  1,  f.  I 

Eichw.  Sil.  p.  79 

Dalm.;  Eichw.  Sil.  p.  79.=  A.  Bucbii 

Fiscli.  Oryct.  12,  f.  1,  2;  von  Bucli,  Beitr.  p.  68 
(Phillipsia  id.). 

Entomol  id.  Linn.;  Dalm.  Palma,  pl.  3,  f.  5; 
Isoldes  expansus,  M.  Edw.;  A.  cornigerus 
Brong  ; Pand.  Beitr.  pl.  6.  f 1-7  ; A.  comutus, 
Pand.  p.  137;  Cryptonymus  Weissii,  Panderi, 
Schlotheimi,  Lichtcnsteini,  Eich.;  Ilemicryp- 
turus  Rasomowski,  Green.— l ol.  I,  p.  31,  36*, 
58*,  59* , 71*. 

Eichw.=Galvmcne. 

Phill. — Vol.  i,  p.  96  (Archegonus  Burm.) 

Brongn.;  Phacops  id.Emmer.;  As.  auriculatus, 
Dalm.;  Pusch,  Pol.  p.  173. 

Dalm.;  H.v.  Leucht. Besehr.  p.3.=A.  tyrannus. 

II.  v.  Leuclit.  Besehr.  pl.  1,  f.  4,  S,  6 

Dalm.;  Eichw.  Sil.  p.  78;  id.  Urw.h.  u,  p.  37. 
Paud.  pi.  4,  C,  f.  1;  Eichw-  Sil.  syst.  p.  77... 

H.  v.  Leucht.  Besehr.  pl.  1,  f.  3 

March.;  Eich.  Sil.p.80;  A.heros.  — Vol.  I,  p.  31. 

Id.  ; Eichw.  Sil.  p.  82 

Dalm ■;  Pand.  Beitr.  pl.  5,  f.  1 ; Eichw.  Sil.  p.88; 
von  Bucli,  Beitr.  p.  30. 

H.  v.  Leucht.  Besehr.  pl-  1,1.  12,  13 

Eichw.  Urw.  h.  II,  p-  65,  pl.  3,  f.  19;  H.  v 
Leucht.  p.  12,  pl.  1,  f.  7,8— Tr.  sphmricus 
Boeck. — Vol.  I,  p.  56*. 

H.  v.  Leucht.  p.  11,  pl.  1,  f- 10, 11... ... . . •• 

Eichw.  Urw.  h.  Ii,  p.  62,  pi.  3 , f.  21,  -2; 
II.  v.  Leucht.  p.  10.— Aff.  Nullainia  llibermca, 
Portl. 

Eichw.  Urw.  h.  n,  pl.  3,  f.  23 ••••••■ 

Dalm.  Palma,  pl.  5,  f.  3;  Eichw.  Zool.  sp. 
vol.  H,  p.  116;  id.  Sil.  p.  90. 


R.  f 


ii?  t 

R.  f 
R? 

n.  f 

R?  f 


n.  f 


r.  f 

R. 

R. 


R.  t 


R.  f 


R. 

“t 

R.  f 

R. 

R. 

II. 

R?  •• 
R. 

R.  f 


R. 

R.  f 


Rhopalodon  YVangenhei 
mi. 

Brithopus  prisons ?..., 

Orthopus  primsevus?. . .^Kutorga,  Beitr.  1838 
Syodon  Biarinicum?.. . .) 

I 


Fisch.  Bull,  de  Moscou,  1841,  p.  460,  pl-  7. 


R. 

r.  f 


n.  f 

R. 


R.f 


LOCALIT^S. 


Sain t- Pe tersbo 1 1 rg  ? Angers  ; 
Coltntin;  Sierra- V arena. 
Reval. 

Pulkowa. 


La  llunaudiere ; 


Saint-Petersbourg . 

Ibid. 

Reval?  Cap  de  Bonne-Esperance. 

Saint-Petersbourg;  La  llunaudiere ; Dudley. 
Suede. 

Pavlosk?  (Eichw.),  S. ; Zineeff,  Altai;  Eifcl,  D. 

Krywoluzk,  bords  de  la  Lena  ; Husbyfjol- 

Odinsholm?  Husbyfjol. 

Reval. 

Saint-Petersbourg ; Reval ; Odinsholm ; OEland ; 
Husbyfjol;  Christiania;  Vitri;  Salop  et  Mont- 
gomery; Llandowror , pres  Saint-Clair’s,  Wales; 
Irlande;  Ucs  Mingan,  cote  septentrionale  du 
golfc  Saint-Laurent,  Canada. 

Odinsholm. 

Pulkowa. 

Kachira ; Sterlitamak . 

Donetz ; Yorkshire. 

Cosalclii-Datebi. 

Bystriza. 

Jumalasari;  Christiania;  Llandeilo. 

Grafskaia  Slavanka. 

Odinsholm. 

Ibid. 

Miatclikowa;  Ilatofka,  pres  de  Vereia;  Borolsk. 

Pavlosk ; riv.  Volkof,  Vloia  et  Siass ; Reval ; 
Odinsholm;  Husbyfjol;  OEland ; Christiania. 


Mantrika,  Donetz ; Yorkshire. 

Dabrowa,  prbs  Kielce;  Karlstein,  Boheme. 

Grafskaia  Slavanka;  Kinnekulle. 
Jumalasari. 

Odinsholm;  Dago?  Mdsseberg. 

Pulkowa. 

Grafskaia  Slavanka;  Jumalasari. 
Odinsholm;  Kinnekulle;  Llandeilo. 

I Odinsholm  ; pays  de  Callus. 

' Saint-Petersbourg;  Husbyfjol;  Skarpasen. 

Pulkowa. 

Reval;  Pulkowa;  Christiania. 


Pulkowa. 

Ibid.;  Esthonie;  Irlande. 

Reval. 

Pavlosk;  Jumalasaii ; Skarpasen,  Husbyfjol. 


Klutchefskoi,  district  de  Bielebei. 
Gouv.  de  Perm. 


RESUME. 


(Nous  ne  comprenons  dans  ce  risumi  que,  les  esp&ces  observtes  par  nous.) 


SOUS-EMBItANCHEMENTS  ET  CLASSES. 

GENRES. 

ESPECES, 

Sil. 

Dfev. 

Carb. 

Per. 

S.  D. 

D.  C. 

C.P. 

ESPECES 

PROPRESALA 

RUSS1E. 

Incert®  sedis 

3 

3 

2 

1 

» 

» 

» 

» 

X 

. i 

Foraminiferes 

1 

1 

» 

1 

1 

» 

» 

» 

X 

l 

Radiaires 

7 

12 

9 

1 

2 

» 

!» 

» 

X 

8 

( Brachiopodes  (1). 

13 

164 

55 

38 

50 

13 

2 

3 

1 

83 

1 Acfephales 

22 

54 

1 

12 

23 

17 

» 

» 

1 

33 

Mollusques..  < Gasteropodes — 

13 

42 

10 

5 

21 

2 

» 

2 

1 

18 

1 Pteropodes 

1 

2 

2 

» 

» 

J> 

» 

X 

X 

1 

VCephalopodes 

7 

46 

13 

11 

21 

1 

» 

* 

X 

25 

Annelidcs 

1 

1 

» 

1 

» 

» 

» 

X 

V 

X 

Crustacfes 

10 

17 

12 

1 

5 

1 

■ 

X 

X 

' 4 

Poissons 

27 

49 

» 

46 

i 

2 

» 

X 

X 

51 

Sauriens 

1 

1 

» 

* 

» 

1 

» 

* 

> 

» 

Total 

106 

392 

104 

116 

122 

37 

2 

5 

3 
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(1)  Outre  les  six  especes  de  Brachiopodes  communes  it  deux  systfemes  differents,  nous  devons  encore  citer  la 
T.  concentrica  qui  on  llussie  est  a la  fois  devonicnne  et  permienne,  et  le  Chonetes  sarcinulata  qui  traverse  tout 
(’ensemble  du  terrain  paleozoi'que. 


OBSERVATIONS. 


(a)  cidaris  Rossicus.  — Ces  fossiles  ayant  des  plaques  hexagones  ne  peuvent  rester  dans  le  genre  Cidaris. 

M.  Agassiz  propose  de  leur  donner  le  noin  A’Echinocrinus;  mais  nous  preferons  celui  A’Archceocidaris , sous  lequel  » 

M.  M’Goy  les  a distingues  depuis  long-temps  dans  sa  collection. 

(b)  Terebraiiila  lacunosa.  — Schlolheim  a deceit,  sous  ce  nom  trois  especes  diffferentes.  M.  de  Buch  en  a nommfe 
unc  T.  Schlolheimi,  une  autre  r.  borealis,  et  n'a  laissfe  le  nom  de  lacunosa  qu'U  une  espfece  jurassique. 

(c)  pentamerus  plicalus.  — Les  I’,  plicalus  el  sella  appartiennent  a cclte  section  dcs  Tferfebratules  que  nous 
avons  appelfees  anormales  (p.  102)  et  qui  se  rapprocbeul  en  effet  beaneoup  des  Pentameres. 

(d)  C'est  par  erreur  que  dans  noire  premier  volume  nous  avons  cite  le  /'.  caperams  a Voroneje;  nous  avons  depuis 
rapporte  cclte  coquille  au  V.  productoides. 

(e)  GerviUia  lunulaia.  — Nous  rapportous  maintenanl  it  1 'Avicula  antiqua  la  coquille  que  nous  avions  d’abord  con- 
sidered comme  etant  la  GeniUialunulata  I'liill. 

(/)  Cyrtoceraliies  nov.  sp.— Cette  espcce,  ornee  de  stries  et  d’anneaux  transverses,  est  remarquable  par  son  siphon 
en  chapelet,  analogue  it  celui  de  l’O.  cochlmus. 

(ff)  Calymene  beltaiula.  — M.  Burmeister  rfeunit  cette  espcce  it  la  C.  davifrons  Dalm.,  ct  en  fait  le  type  de  son 
genre  Cyphaspis. 

(A)  litmus  Rosenbergii.  — Selon  M.  Eicliwald,  cette  espece  differc  de  17.  crassicauda  en  ce  quelle  na  que  neuf 
articulations  au  lieu  de  dix. 

(t)  Metopias  aries.  — Le  nom  de  Metopias  a fete  donne  aussi  par  M.  Herman  von  Meyer  it  un  reptile  du  Keuper. 

Palceontol.  IVuriemb.  p.  73. 

(fc)  Meiopias  Hiibmri.  — M.  de  Castelnau  a rapportfe  del’Amferique  du  Nord,  et  dfepose  au  Museum  de  Paris  le  moule 
d'une  tfete  de  Trilobite  apparteuant  certainement  au  genre  Metopias, ct  pouvant  nieme  fetro  rapprochfe  du  M . Hubneri. 

/’.  S.  Depuis  que  cc  tableau  est  termine  , l’un  de  nous  ayaut  eu  it  sa  disposition  les  fossiles  recueillis  par 
M.  Hoffman  stir  la  riviere  lnia,  pres  du  village  d’lselinsk,  route  de  Barnaoul  a Tomsk,  y a reconnu  les  espfeces 
suivantes  qui  seront  decrites  dans  le  voyage  de  ce  savant  en  Siberie.  1°  Cystiphyllum  vermiculare  Lonsd.,  Spirifer 
longer  nov.  sp.  (voisin  du  S.  micropterus),  3"  Tercbratula  arimaspus,  4°  T.  puynus,  5°  T.  sacculus,  6°  T.  lacryma  Sow. 
sp.,  7<>  Area  miaca  nov.  sp.,  8°  Cypricardia ? indfet.,  9°  nentalium?  10“  Rronleus  granulatus  Goldf. 

11  resulte  aussi  d’un  examen  sommaire  de  quelques  uns  dcs  fossiles  rapportes  par  le  voyageur  Schrcnk,  que  dans 
les  couches  periniennes  de  la  Pinega,  pres  du  village  UsH-Joscbuga,  se  trouvent  le  Productus  Cancrini,  le  l‘.  \ he- 
mispheerium , et  le  Spirifer  que  nous  avons  figurfe  pi.  VI,  fig.  13. 
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LETTRES 

SUR  LES  POISSONS  FOSSILES  DU  SYSTEME  DEYONIEN  DE  LA  RUSSIE 

ADRESSEES 

A MM.  MURCHISON  ET  DE  VERNEUIL  PAR  M.  LE  PROFESSEUR  AGASSIZ. 


MON  CIIER  MONSIEUR, 


Neufchatel,  18  novembre  1842  (*)• 


J’avais  acheve  l’examen  de  tous  vos  Poissons  fossiles  de  Pvussie  que  je  suis  parvenu  a deter- 
miner rigoureusement,  et  j’allais  vous  expedier  mon  rapport  lorsqu’en  continuant  a exa- 
miner ces  nombreux  fragments  pour  etiquetter  tous  Ies  exemplaires  et  choisir  les  plus  ca- 
racteristiques  alin  de  les  faire  dessiner,  j’eus  l’heureuse  idee  de  faire  des  coupes  tres  minces 
de  plusieurs  fragments  de  ces  os,  et  en  particulier  de  ceux  que  je  rangeais  autrefois  indistinc- 
tement  dans  le  genre  Coccosteus  et  que  je  viens  de  diviser  cn  trois  genres  differents,  d apres 
les  beaux  morceaux  que  vous  ra’en  avez  communiques.  Quelle  ne  fut  pas  rna  surprise  et  ma 
satisfaction,  lorsqu’en  placant  ces  lames  transparentes  sous  le  microscope,  je  decouvris  dans  la 
structure  des  os  de  mes  differents  genres  des  differences  aussi  notables  que  celles  que 
M.  Owen  a reconnues,  par  les  meines  procedes,  dans  la  structure  microscopique  des  ents 
genres  Labyrinthodon  et  Ichthyosaurus.  Les  differences  dans  la  structure  microscopique  des  os 
des  Poissons,  et  en  particulier  des  os  emailles  de  la  tete,  vont  done  devenii  tout  aussi  precises  et 
tout  aussi  importantes  pour  distinguer  les  genres,  surtout  parmi  les  Poissons  ancieus  c ont  on  ne 
trouve  le  plus  souvent  que  des  fragments  isoles,  que  les  modifications  si  vanees  de  la  structure 
des  dents  observees  par  M.  Owen.  Vous  concevez  aisement  que  je  n’ai  pas  pu  resister  a la 


(1)  Bien  que  les  deux  premises  lettres  de  M.  Agassiz  remontent  h une  6poque  assez  ancienne,  nous  n avons 
voulu  y introduire  aucuns  changements , car  rien  des  ratals  importants  qu’elles  contiennent  n a d 6 inva- 
Ud6  par  les  connaissances  plus  completes  que  de  nouvelles  collections  envoys  de  Russie  ont  perm.s  H 1 auteur 
d’exposer  dans  ses  demises  lettres  et  dans  sa  Monographic  des  Poissons  du  vieux  grits  rouge. 
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tentation  de  faire  immedialement  1’application  de  cette  nouvelle  methode  a vos  Poissons  fossiles 
de  Russie.  L’interet  qui  se  rattachera  a cette  premiere  publication  est  trop  evident  pour  que 
vous  ne  supportiez  pas  volontiers  ce  retard,  qui  ne  se  prolongera  plus  que  de  quelques  jours, 
afin  d’avoir  le  plaisir  d’etre  le  premier  a annoncer  une  decouverte  aussi  importante  pour  la 
geologie  et  la  paleontologie. 

Yoici  en  attendant  le  commencement  de  mes  observations  : 

Jusque  dans  ces  derniers  temps,  les  Poissons  fossiles  semblaient  vouloir  se  soustraire  aux 
tentatives  qui  ont  ete  faites  avec  de  si  brillans  succes  dans  les  classes  superieures  des  verte- 
bres,  de  retablir  les  especes  d’apres  des  os  detaches.  La  raison  de  cet  insucces  est  facile  a 
indiquer.  Le  peu  de  soin  que  les  anatomistes  avaient  generalement  mis  a etudier  comparati- 
vement  les  parties  du  squclette  des  differentes  families  de  Poissons,  rendait  les  comparaisons 
des  os  detaches  des  Poissons  fossiles  avec  ceux  des  especes  vivantes,  sinon  impossibles,  du 
inoins  tres  difficiles.  Les  efforts  constants  que  j’ai  fails  pour  parvenir  pour  les  Poissons  a des 
resultats  semblables  a ceux  que  l’on  a obtenus  depuis  long-temps  pour  les  Mammiferes  et  les 
Reptiles,  ont  deja  ete  couronnes  de  divers  succes.  Cependant,  jusqu’a  present  on  n’avait  trouve 
nulle  part  autant  de  fragments  epars  et  incoherents  que  dans  le  svsteme  devonien  (Old  Red) ; 
aussi,  pour  determiner  ces  fossiles,  ai-je  du  faire  de  nouvelles  recherches  et  etendre  mes 
moyens  de  comparaison. 

La  faune  ichlhyologique  du  vieux  gres  rouge  est  un  monde  nouveau,  encore  loul-a-fait 
inconnu,  et  qui  jettera  un  grand  jour  sur  plusieurs  questions  generates  relatives  a l’organi- 
salion  des  animaux,  qui  ne  peuvent  etre  resolucs  que  par  l’etude  des  plus  anciens  habitants  qui 
ont  peuple  la  surface  de  la  terre.  Le  plaisir  indicible  que  j’ai  eu  a etudier  tous  ces  faits  me 
fait  vivement  regretter  de  ne  pouvoir  en  exposer  ici,  des  a present,  tous  les  details.  Mais  je 
dois  me  borner  a des  remarques  qui  puissent  clre  comprises  sans  l’aide  de  nombreuses  figures. 
Deja  j’ai  presente  a 1’Association  britannique  pour  l’avancement  des  sciences  un  rapport  sur 
les  premiers  resultats  que  j’ai  obtenus  touchant  les  Poissons  du  vieux  gres  rouge,  par  l’exa- 
men  des  exemplaires  irouves  en  Grande-Bretagne.  Graces  au  zele  inf'atigablc  do  M.  Murchi- 
son et  de  ses  deux  collaborateurs,  j’ai  ete  mis  a merae  d’etudier  aussi  les  poissons  de  Russie, 
et  non  seulement  j’ai  pu  examiner  ceux  que  ces  geologues  ont  recueillis  eux-mcmes  ou  qu’ils 
possedaient  en  propre,  mais,  par  l’entremise  de  M.  Murchison,  j’ai  encore  eu  a ma  disposi- 
tion une  serie  de  pieces  importantes  recueillies  par  M.  Pander  dans  les  environs  de  Riga, 
et  des  moules  tres  bien  fails  des  ossements  si  extraordinaires  que  M.  Asmus  a decouveris  a 
Dorpat,  et  que  je  crois  apparlenir  tous  a la  classe  des  Poissons. 

En  comparant  sommairement  les  Poissons  fossiles  du  vieux  gres  rouge  d’Angleterre  et  de 
Russie,  on  est  frappe  de  la  parfaite  identite  d’un  certain  nombre  d’especes  qui  se  trouvent 
egalcment  dans  Fun  et  dans  l’autre  pays.  Celle  identite  est  si  complete  que  les  exemplaires 
se  ressemblent  au  point  de  pouvoir  etre  confondus  et  de  paraitre  meme  souvent  les  empreintes 
les  uns  des  autres.  Il  est  rare  de  trouver  une  identite  aussi  parfaite  parmi  des  exemplaires 
nombreux  d’une  meme  espece  provenant  de  la  meme  localite.  Il  ne  saurait  done  pas  y avoir 
le  moindre  doute  sur  Fhorizon  geologique  auquel  ces  fossiles  appartiennent.  Leur  age  est 
rigoureusement  determine  par  la  position  qu’occupent  ces  Poissons  dans  la  serie  des  terrains 
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de  sediment  en  Angleterre.  Ainsi  done  independamment  des  autres  faits  sur  lesquelsM.  Mur- 
chison et  ses  collaborateurs  ont  etabli  l’identification  des  terrains  de  la  Russie,  la  contem- 
poraneite  des  gites  a Poissons  de  ce  pays  avec  le  vieux  gres  rouge  d’ Angleterre  est  de- 
montree de  la  maniere  la  plus  convaincante  par  la  parfaite  identite  de  plusieurs  de  leurs 
especes.  Voici  la  lisle  de  ces  Poissons  : 

1 . Glyptosteui  favosus  Ag.  (1).  — Se  trouve  dans  la  vallee  de  la  Prikcha  (Valdai)  et  a Seat- 
Craig,  pres  d’Elgin.  La  raison  pour  laquclle  ce  Poisson  ne  figure  pas  encore  sur  ma  liste  des 
especes  d’ Angleterre,  e’est  que  je  n’avais  pas  ose  letablir  d’apres  les  fragments  que  m’en 
avail  communiques  M.  Robertson  d'Elgin;  mais  mainteuaut  que  j’ai  pu  elablir  I’espcce  sur 
des  exemplaires  mieux  conserves  de  Russie , je  ne  crois  pas  qu  il  puisse  resler  le  moindre 
doute  sur  l’identite  des  debris  des  deux  localiles.  Je  rapportais  jadis  ces  fragments  au  genre 
Coccosleus. 

2.  Chelonichthys  Asmusii  Ag.  (2).  — C’est  le  nom  que  j’ai  donneau  monstreetrange  auquel 
appartienuent  la  plupart  des  ossements  de  M.  Asmus.  Je  n’en  connais  que  quelques  fragments 
d’Ecosse  que  je  n’ai  pas  mentionnes  dans  mon  rapport  a l’Association  britannique  parce  qu’ils 
me  paraissaient  trop  imparfaits  pour  pouvoir  etre  decrits.  Les  moules  de  M.  Asmus  me  1’ont 
fait  connailre  presque  en  entier.  Ce  Poisson  est  incontestablementle  typele  plus  extraordinaire 
parmi  les  animaux  vertebres,  dont  les  paleontologistes  se  soient  occupes  jusqu’ici.  Je  rapportais 
aussi  mes  fragments  de  celte  espece  au  genre  Coccosleus  avant  de  connaitre  les  beaux  exem- 
plaires de  Russie. 

3.  Diplopterus  macrocephalus.  — La  belle  et  grande  espece  de  Lethen-Bar,  decouverte  par 
Lady  Cumming,  est  parfaitement  identique  avec  plusieurs  fragments  que  vous  avez  rapportes 
de  la  Prikcha  (Valdai).  C’est  un  vrai  plaisir  pour  moi  de  penser  que  les  travaux  perseverants 
de  cette  noble  dame  se  trouvent  maintenant  rattaches  a l’une  des  plus  belles  decouvertes  de  la 
geologie  moderne,  l’identification  du  systeme  devonien  sur  une  immense  echelle  a la  sur- 
face de  l’Europe  continentale. 

4.  Holopty chius  nobilissimus.  — Les  nombreuses  ecailles  de  la  Prikcha  que  vous  m’avez 
remises  ne  laissent  aucun  doute  sur  la  parfaite  identite  de  cette  grande  espece  en  Russie  et 
en  Ecosse.  Il  est  assez  curieux  de  faire  remarquer  que  dans  les  exemplaires  de  Russie  les 
ecailles  sont  constamment  desunies,  tandis  qu’on  a trouve  en  Ecosse  des  Poissons  presque 
entiers  de  cette  espece. 

5.  Dendrodus  strigatus  Owen.  — Les  exemplaires  de  M.  Pander,  trouves  dans  les  en\  irons 
de  Riga*  ne  different  pas  de  ceux  d’Ecosse  que  M.  Owen  a decrits.  Line  comparaison  microsco- 
pique  minutieuse*m’en  a donne  la  certitude. 

6.  Lamnodus  Panderi  Ag.  — Les  exemplaires  que  M.  Pander  a decouverts  en  Livonie 
sont  parfaitement  semblables  a des  exemplaires  d’Ecosse.  Je  les  ai  examines  microscopique- 

(1)  M.  Agassiz  a reeonnu  plus  tard  que  le  genre  Bothriolepis , <5tabli  quelques  annees  auparavant  par 
M.  Eichwald,  dtait  identique  avec  le  genre  Ghjptosleus,  et  il  a adopts  le  premier  de  ces  noms  dans  sa  Mono- 
graphic des  Poissons  fossiles  du  vieux  gres  rouge. 

(2)  Le  genre  Chelonichthys  est  identique  avec  le  genre  Asterolepis  de  M.  Eichwald. 
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inent  dans  le  plus  grand  detail.  Il  serait  possible  que  ce  fut  cette  espece  que  M.  Owen  a eu 
en  vue  lorsqu’il  a decrit  son  Dendrodus  hastatus ; mais  si  je  ne  suis  pas  certain  de  l’identite 
nominale,  je  suis  au  moins  parfaitement  sur  de  l’identite  des  exemplaires  de  Russie  et 
d’Ecosse. 

7.  Lamnodus  biporcatus  Ag.  ( Dendrodus  biporcatus  Owen).  — Des  materiaux  plus  complets 
que  ceux  que  M.  Owen  possedait  lorsqu’il  a etabli  le  singulier  genre  des  Dendrodus,  m’ont  per- 
mis  de  reconnailre  que,  tel  qu’il  a ele  institue,  ce  genre  rcnfcmic  plusieurs  types  differents. 
J’ai  conserve  le  nom  de  Dendrodus  aux  especes  dont  les  ramifications  dendroides  de  la  cavite 
medullaire  des  dents  rappellent  le  mieux  le  nom  de  ce  genre,  et  j’ai  appele  Lamnodus  les 
especes  dont  les  dents,  par  leur  forme  et  par  les  ramifications  de  leur  cavite  medullaire,  offrent 
une  certaine  analogic  avec  les  dents  des  Squales  du  genre  Lamna.  Le  Lamnodus  biporcatus  ne 
m’a  pas  ofiert  les  moindres  differences  entre  les  exemplaires  d’Ecosse  et  ceux  de  Livonie 
que  j’ai  examines,  et  qui  font  partie  de  la  collection  de  M.  Pander.  Ce  sont  ces  dents  que 
M.  Kutorga  a decrites  comme  des  especes  d’Ichthyosaures  identiques  avec  celles  de  Lyme- 
Regis(l). 

8.  Cricodus  incurvus’  Ag.  ( Dendrodus  incurvus  Owen).  — C’est  encore  parmi  les  especes  de 
la  collection  de  M.  Pander  que  j’ai  trouve  le  Dendrodus  incurvus  de  M.  Owen.  L’examen 
microscopique  que  j’en  ai  fait  m’a  convaincu  qu’il  constitue  un  genre  a part,  mais  1’espece 
est  identique  en  Russie  et  en  Ecosse. 

Outre  ces  huit  especes,  dont  l’identite  ne  me  laisse  pas  de  doute,  j’en  ai  remarque  deux 
autres  sur  l’identite  desquelles  je  n’oserais  pas  me  prononcer  positivement,  avant  d’avoir  des 
materiaux  plus  complets ; ce  sont : 

9.  Glyptostcus  retie ulat us  Ag.  — Espece  tres  bien  caracterisee  par  des  exemplaires  d’Ecosse, 
mais  dont  je  ne  connais  en  Russie  que  des  fragments  tres  frustes  des  environs  de  Tchudovo, 
de  Prussino  et  de  la  riviere  Megra. 

10.  Chelonichthys  minor  Ag.  — Cette  espece  bien  etablie  par  les  exemplaires  de  Russie 
n’est  indiquee  en  Ecosse  que  par  des  fragments  tres  imparfaits  de  Seat-Craig,  qui  m’ont  ete 
communiques  par  M.  Alex.  Robertson. 

L’existence  de  huit  et  peut-etre  rneine  de  dix  especes  d’animaux  vertebres  identiques  dans 
des  localites  differentes , suffira  sans  doute  aux  yeux  de  tous  les  paleontologistes  pour 
demontrer  la  parfaite  identite  geologique  des  terrains  qui  les  renferment,  n’y  eut-il  pas  de 
nombreuses  preuves  d’une  autre  nature  a 1’appui  de  ce  fait. 

Autant  l’identite  des  especes  que  je  viens  d’enumerer  est  parfaite  dans  les  exemplaires 
d’Ecosse  et  de  Russie  que  j’ai  sous  les  yeux,  autant,  d’un  autre  cote,  la  faune  ichtbyologique 
du  vieux  gres  rouge  presenle  de  particularities  remarquables  dans  ces  deux  pays,  quand  on 
compare  l’ensemble  de  leurs  especes  entre  elles.  Je  veux  bien  croire  que  l’on  n’a  pas  encore 
decouvert  toutes  les  especes  qui  se  Irouvent  dans  cette  formation  dans  les  deux  pays,  et  qu’a 
mesure  que  l’on  en  decouvrira  un  plus  grand  nombre  en  Russie,  on  en  rencontrera  aussi 
plusieurs  de  celles  qui  sont  deja  connues  dans  les  lies  Britanniques ; mais  tels  que  les  faits 


(1)  Kutorga,  Zweiter  Beilr.  zur  geogn.  und  Palaontoiogir,  Dorpal’s,  1831. 
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se  presentent  des  a present,  il  n’est  pas  moins  curieux  que  l’on  trouve  en  Russie  un  plus 
grand  nombre  de  representants  de  certains  types  de  cette  faune  ichthyologique,  tandis  que 
d’autres  types  qui  sont  tres  communs  en  Angleterre  et  en  Ecosse  manquent  completement 
dans  l’empire  Russe.  Je  ue  doute  cependant  pas  non  plus  que,  si  j’avais  pu  examiner  tous  les 
fragments  de  ces  Poissons  qui  se  trouvent  dans  les  diverses  collections  de  Russie,  je  ne  fusse 
parvenu,  des  a present,  a augmenter  la  liste  des  especes  communes  aux  deux  regions.  Aussi 
serait-il  pour  moi  de  la  plus  haute  importance  de  pouvoir  examiner  tout  ce  qu’il  existe  de 
ces  fossiles  en  Russie.  L’ etude  microscopique  de  la  structure  des  os  me  permettrait,  sans  doute, 
de  determiner  une  foule  d’especes  que  je  ne  puis  fixer  d’apres  des  moules  en  platre.  Mais 
quelles  que  soient  les  variations  que  de  nouvelles  decouvertes  feront  subir  aux  proportions 
des  especes  communes  aux  deux  regions,  toujours  est-il  que  celles  que  1 on  connait  deja 
maintenant  dans  cbaque  contree  en  particulier,  ne  permettent  pas  de  supposer  que  1 on 
rencontrera  un  jour  toutes  les  especes  qui  ont  ete  trouvees  dans  le  sol  d Angleterre  et 
vice  versa.  J’en  fais  la  remarque  expresse  parce  qu’il  y a une  tendance  a l’exageration  dans . 
I’assertion  si  souvent  repetee  d’une  parfaite  identite  des  fossiles  des  formations  anciennes  sur 
une  tres  grande  etendue  de  terrain.  Le  fait  est  parfaitement  vrai  avec  eertaines  restrictions ; 
il  est  surtout  vrai  dans  des  limites  beaucoup  plus  etendues  pour  les  especes  des  terrains  les 
plus  anciens  que  pour  celles  des  terrains  plus  recents;  mais  il  y aurait  erreur  a croire  pour 
cela  que  les  faunes  des  differentes  localites  ne  presentent  pas  de  caracteres  particuliers  dans 
les  formations  anterieures  aux  terrains  crelaces,  et  que  les  premiers  habitants  de  notre  globe 
ont  ete  uniformement  repartis  a sa  surface.  Rien  au  contraire,  des  les  temps  les  plus  anciens, 
nous  trouvons  des  indications  de  faunes  particulieres  plus  ou  moins  localisees,  et  les  Poissons 
du  vieux  gres  rougede  Russie  et  des  iles  Britanniques  nous  en  fournissent  un  exemple  frappant. 

En  etablissant  une  comparaison  entre  ces  deux  iaunes  ichtbyologiques,  il  me  parait  naturel 
qu’apres  avoir  enumere  toutes  les  especes  parfaitement  identiques,  j’enumere  maintenant 
en  premiere  ligne  les  especes  qui,  quoique  differentes,  appartieiment  cependant  a des  genres 
representes  dans  les  deux  contrees,  pour  passer  ensuite  en  revue  celles  qui  apparfiennent  a 
des  types  generiques  differents  dans  cbaque  faune.  Montrant  ainsi  d’abord  l’identite  specifique 
la  plus  complete  des  deux  faunes,  puis  des  identilcs  generiques  qui  ne  s’etendent  plus  a toutes 
les  especes,  puis  enfin  des  differences  bien  tranchees  dans  1 existence  des  genres  propres  dans 
chaque  grande  region.  (Pour  la  plus  grande  intelligence  de  ce  qui  suit,  il  importerait  d’avoir 
sous  les  yeux  mon  rapport  sur  les  Poissons  fossiles  de  Y Old-Red  Sandstone  d Ecosse.) 

Outre  les  especes  deja  mentionnees  des  genres  Diplopterus,  Dendroduse t II  olopty  chins,  qui 
sont  communes  aux  differentes  contrees  oil  le  vieux  gres  rouge  a ete  etudie,  nous  trouvons 
que  le  genre  Diplopterus  compte  deux  especes  en  Ecosse  qui  n’ existent  pas  en  Russie,  les 
D.  borealis  et  of  finis,  tandis  que  la  Russie  m’a  offert  des  traces  d’une  espece  qui  n’existe  pas 
en  Ecosse  et  que  je  nomme  Diplopterus  rugulosus.  Elle  provient  de  Kalapi-Polist.  Le  genre 
Holoptychius  compte  en  Angleterre  deux  especes  qui  n’existent  point  en  Russie,  les  II.  Fle- 
mingii  et  giganteus,  independamment  de  l’especequi  est  commune  aux  deux  contrees.  Le  genre 
Dendrodus  a en  Angleterre  deux  especes  de  plus  qu’en  Russie,  les  Dend.  sigmoideus  et  lotus. 

Les  genres  Osteolepis,  Ctenacanthus  et  Ctenoptychius  n’ont  pas  d’ espece  commune  dans  les 
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deux  faunes,  mais  chacune  a les  siennes  propres.  Le  genre  Osteolepis  compte  quatre  especes 
en  Angleterre,  les  O.  macrolepidolus,  microlepidotus,  major  et  arenatus;  tandis  qu’en  Russie 
on  n’a  encore  trouve,  a Kokenhusen,  que  quelques  ecailles  detachees  de  ce  genre  que  je  ne 
voudrais  ni  identifier  positivement  avec  celles  des  especes  d’ Angleterre,  ni  envisager  comme 
provenant  d’une  espece  particuliere,  sur  des  matdriaux  aussi  incomplets  que  ceux  que  j’ai 
vus.  Elies  resseinblent  beaucoup  aux  ecailles  de  1 Ost.  major  de  Lethen-Bar,  en  Ecosse.  Le 
genre  Ctenacanthus  est  represents  par  une  espece,  le  Ct.  ornatus,  a Sapey  eta  Abergavenny  et 
compte  une  espece  a Kokenhusen,  le  Ct.  serrulatus.  Enfin,  le  genre  Ctenoply  chius  a une  espece 
en  Ecosse,  le  Ct.  prisons,  et  une  a Megra,  le  Ct.  crenatus  (1).  Ce  parallelisme  d’especes  de 
genres  differents  est  une  sorte  d’affinile  que  Ton  remarque  frequemment  dans  des  terrains 
d’un  meme  age  a de  grandes  distances  horizontales.  L’on  a generalement  trop  peu  fait  atten- 
tion a celte  espece  de  rapports  des  formations  geologiques  de  dilferents  pays.  Quand  on  s en 
sera  occupe  d’une  maniere  suivie , on  verra  qu’il  y a d’interessants  rapprochements  a faire 
a cet  egard. 

L’ensemble  des  Poissons  fossiles  du  vieux  gres  rouge  peut  se  diviser  en  plusieurs  groupes 
naturels,  qu’il  est  curieux  de  comparer  entre  eux  dans  nos  deux  faunes  ichtbyologiques.  On 
pourrait  s’attendre  au  premier  abord  a rencontrer  partout  quelque  rcpresentant  des  diverse* 
families  de  Poissons  qui  existaient  a l’epoque  du  vieux  gres  rouge,  alors  meme  que  ces  diver- 
ses  families  ne  seraient  pas  representees  partout  par  les  memes  especes.  Mais  telles  ne  sont 
point  les  lois  de  la  distribution  geographique  des  etres  vivauts  a la  surface  du  globe.  Il  existe 
dans  presque  toutes  les  parties  du  monde  certaines  families  d’animaux  et  de  plantes  dont 
les  especes  sont  limitees  a des  contrees  particulieres,  sans  que  pour  ceia  il  soit  possible  main- 
tenant  d’analyser  en  details  leurs  rapports  avec  le  sol ; mais  le  fail  exisle  et  non  seulement 
il  existe  inaiutenant,  mais  encore  il  a existe  a toutes  les  epoques  geologiques.  Les  Poissons 
du  vieux  gres  rouge  nous  cn  ofirent  un  exemple  frappant.  L’interessante  division  des  Acan- 
tliodiens , qui  comprend  les  genres  Acanthodes,  Diplacanthus,  C heir  acanthus  et  Cheirolepis,  et 
qui  compte  onze  especes  dans  les  lies  Brilanniques,  n’a  pas  un  seul  representant  en  Russie, 
pas  meme  un  type  qui  oflre  quelque  analogie  avec  eux.  Il  en  est  de  meme  des  genres  Pter- 
ichtkys  et  Cephalaspis,  du  groupe  des  Coccostiens,  quel’on  s’estdeja  habitue,  en  Angleterre,  a 
considerer  en  quelque  sorte  comme  caracteristiques  du  vieux  gres  rouge,  et  qui  ne  comptent 
pas  encore  une  seulc  espece  en  Russie,  tandis  que  j’en  connais  douze  dans  les  lies  Britan- 
niques.  Le  genre  Coccosteus  en  particular,  dont  je  connais  trois  especes  en  Angleterre, 
n’est  point  represente  en  Russie;  les  especes  des  genres  Glyptosteus  et  Chelonichthys  que  j’ai 
separes  du  genre  Coccosteus,  en  tiennent  probablement  lieu,  car  bien  qu’elles  aienl  ete  obsej  - 
vees  aussi  en  Angleterre,  elles  sont  cependant  bien  plus  abondantes  en  Russie.  Les  genres 
Diplerus  et  Glyptolepis,  ainsi  que  le  genre  Platygnathus,  sont  encore  propres  a l’Angleterre  et 
manquent  completement  a la  Russie,  tandis  que  cette  demiere  contree  etait  habitee  par  les 
representants  d’un  genre  inconnu  jusqu’ici  en  Angleterre,  auquel  j’ai  donne  le  nom  de  Psam- 
motepis,  et  qui  parait  avoir  rivalise  de  taille  et  d’importance  avec  les  II olopiy chius.  Enfin,  la 

(1)  Voir  plus  loin,  page  Ao£,  ou  l’auteur  en  fait  un  genre  nouveau  sous  le  nom  A'Odonlacanthus. 
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fainille  des  Poissons  cartilagineux  o (Frail  aussi  des  particularites  dans  les  deux  faunes;  car 
tandis  que  les  lies  Britanniques  possedent  en  propre  les  genres  Onchus  et  Ptychacanthus,  j’ai 
reconnu  parmi  les  fossiles  de  Russie  des  traces  d’un  type  generique  tres  extraordinaire  de  ce 
groupe  de  Poissons,  qui  n’a  aucun  rapport  avec  ceux  d’Angleterre,  et  que  je  nomine  Placosteus 
a cause  du  caractere  remarquable  de  sa  charpente  solide  qui,  au  lieu  d’etre  eartilagineuse 
comme  celle  des  autres  Placoides,  nous  ofFre  l’exemple  d’un  Poisson  dont  les  plaques  der- 
males  resseinblent  beaucoup  par  leur  aspect  au  chagrin  des  Requins. 

Des  differences  aussi  iraportantes  que  celles  que  je  viens  de  signaler  semblent  contrebalancer 
les  rapports  que  j’ai  fait  remarquer  d’abord  entre  la  faune  ichthyologique  du  vieux  gres 
rouge  de  Russie  et  d’Angleterre.  Aussi  serais-je  dispose  a croire  que  le  bassin  devonien  de 
Russie  ne  connnuniquait  pas  largement  avec  celui  de  la  Grande-Bretagne  et  presentait,  par 
consequent,  une  analogic  plus  ou  moins  grande  avec  ce  que  l’on  remarque  de  nos  jours  dans 
la  distribution  geographique  des  Poissons  par  bassins.  G’est  ainsi,  par  exemple,  que  la  mer 
Baltique  et  l’Oceau  Atlantique,  ou  la  Mediterranee  et  l’Ocean  Atlantique,  ont  un  certain  norabre 
d’especes  qui  leur  sont  communes,  tandis  que  d’autres  especes  differentes  appartiennent  aux 
memes  genres,  ou  enfin  que  certains  genres  sont  propres  a chaque  bassin.  Les  differences  qui 
existent  a cet  egard  entre  deux  bassins  sont  d’autant  plus  tranchees  que  ces  bassins  ont  moins 
de  communications  entre  eux,  ou  qu’ils  se  trouvent  sous  des  latitudes  differentes.  Or,  les 
latitudes  sous  lesquelles  se  trouvent  nos  Poissons  fossiles  du  vieux  gres  rouge  en  Russie  et 
dans  la  Grande-Bretagne,  n’etant  pas  tres  differentes,  il  devient  plus  que  probable  que  les 
differences  iraportantes  que  nous  avons  signalees  dans  leurs  Poissons  proviennent  de  ce  que 
les  bassins  dans  lesquels  ces  poissons  vivaient  etaient  separes  les  uns  des  autres. 

Je  pourrais  terminer  ici  mes  remarques;  cependanl,  les  Poissons  du  vieux  gres  rouge  n’e- 
tant decrits  nolle  part,  je  vais  continuer  a vous  donner  des  indications  sommaires  sur  leurs 
caracteres  generiques  et  specifiques  dans  ma  prochaine  lettre,  en  utilisant  l’etude  microsco- 
pique  des  os. 


Neufchatel,  1er  decembre  1842. 


MON  CHER  MONSIEUR  , 

Yoici  enfin  les  caracteres  diagnostiques  des  Poissons  fossiles  du  vieux  gres  rouge  de  Russie 
que  je  vous  ai  promis  pour  completer  ma  notice  sur  cette  faune.  Quelque  concis  qu’ils  vous 
paraissent,  ce  sont  cependant  ces  abreges  de  lougnes  descriptions  qui  m'ont  coute  le  plus  de 
travail,  surtout  ayant  voulu  v faire  rentrer,  partout  ou  je  l’ai  pu,  les  caracteres  tires  de  la 
structure  microscopique. 

I.  PLACOIDES. 

Genre  Ctenopty chius  Ag.,  caracterise  dans  mes  Recherches  sur  les  Poissons  fossiles,  vol.  in, 
p.  99.  — Ce  sont  des  dents  comprimees  dont  la  carene  peu  saillantd  est  festonnee;  leur  struc 
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tare  microscopique  est  celle  des  Cestraciontes.  Ce  genre  est  restreint  aux  systemes  houiller 
et  devonien. 

1 .  Ctenopty chius  crenatus  Ag.  — Bord  acere  de  la  dent  a peu  pres  droit ; ses  festons  sont  un 
peu  plus  grands  et  plus  saillants  au  milieu  qu’aux  deux  extremites.  Riviere  Megra,  deux  sta- 
tions a l’O.  de  Vitegra. 

Genre  Ctenacantlius  Ag.,  caracterise  dans  mes  Poissons  fossiles,  vol.  hi,  p.  10.  — Ce  sont 
des  rayons  de  nageoires  comprimes,  a surface  reticulee  par  suite  de  cannelures  longitudi- 
nales  et  transversales  qui  produisent  entre  elles  des  saillies  tantot  carrees,  lantot  en  losange. 
Ce  genre  est  restreint  aux  systemes  houiller  et  devonien. 

1 . Ctenacanthus  serrulatus  Ag.  — Les  losanges  de  la  surface  des  rayons  sont  dentelees  a leurs 
bords.  Kokenhusen,  sur  la  Diina. 

Genre  Placosteus  Ag.  — Genre  nouveau  etabli  sur  des  fragments  de  squelettes.  Plaques  de 
la  peau  formecs  d’un  reseau  de  mailles  calcaires  et  recouvertes  de  grains  de  chagrin.  C est 
pour  ainsi  dire  une  reunion  du  caractere  des  os  des  Poissons  ordinaires  avec  une  enveloppe 
semblable  a celle  du  chagrin  des  Requins  et  des  Raies.  Ce  genre  parait  propre  au  systeme 
devonien. 

1 . Placosteus  arenatus  Ag.  — Grains  de  la  surface  uniformes , ressemblant  a un  sable  Bn. 
On  observe  a la  surface  de  ces  os  des  lignes  paralleles  inegalement  espacees  et  faiblement  ar- 
quees.  Riga  et  autres  localites  de  Livonie. 

2.  Placosteus  undulatus  Ag.  — Les  grains  de  la  surface  sont  allonges  et  forment  des  lignes 
ondulees.  Livonie. 

3.  Placosteus  rtueandrinus  Ag.  — Les  grains  de  la  surface  forment  des  lignes  continues  et 
sinueuses  qui  s’entrelacent.  Riviere  Siass,  quarante  verstes  au  sud  de  Ladoga. 

II.  GANOIDES. 

Genre  Glyptosteus  Ag.  — Genre  nouveau  etabli  sur  des  plaques  osseuses  detachees.  Les  os 
se  composent  constamment  de  deux  couches  : l’ une  inferieure,  qui  est  la  plus  epaisse,  est  formee 
d’un  i-eseau  de  mailles  calcaires,  comme  dans  les  os  ordinaires,  tandis  que  1 autre  n est  qu  une 
couche  superficielle  d’ email  plus  ou  moius  epaisse.  La  surface  de  cette  couche  emaillee  est 
sculplee  d’un  dessin  reticule,  sinueux,  plus  ou  moins  creux.  Ce  genre  ne  m’est  connu  que 
dans  YOld-Red  Sandstone. 

1 . Glyptosteus  favosus  Ag.  — Mailles  du  reseau  creuse  dans  l’email  de  la  surface  amples  et. 
confluentes.  Cette  espece  abondante  dans  le  Valdai  se  trouve  aussi  a Kipet  sur  l’Oka;  mais  les 
empreintes  de  cette  derniere  localite  ne  sont  pas  assez  distinctes  pour  que  Ton  puisse  repondre 
positivement  de  leur  identite. 

2.  Glyptosteus  reticulatus  Ag.  — Reseau  de  la  surface  uniforme  a mailles  circonscrites. 
Tchudowo;  Prussino  sur  le  Volkof;  riviere  Megra. 

Genre  Chelonichtliys  Ag.  — Nouveau  genre  etabli  sur  des  plaques  osseuses  detachees  et  con- 
firme  par  les  moules  en  platre  de  la  collection  de  M.  Asmus.  La  surface  des  os  presente  des 
tubercules  saillants,  plus  ou  moins  etoiles,  assez  semblables  a des  empreintes  en  relief  d’Astrees. 


405 


POISSONS  DU  SYSTEME  DEVONIEN. 

Les  OS  sont  depourvus  d’une  couche  d’email,  mais  ils  ont  une  structure  tres  particuliere ; leur 
partie  la  plus  dense  correspond  aux  tubercules  de  la  surface,  tandis  que  les  espaces  interme- 
diaires  sont  occupes  par  d’amples  canaux  medullaires.  Limite  jusqu’ici  au  svsteme  devonien. 

1 . Chcloniclithys  Asmusii  Ag.  — Espece  a grands  tubercules,  peu  nettement  etoiles.  Les 
differences  entre  cetle  espece  et  la  suivante  ne  peuvent  etre  saisies  que  par  une  comparaison 
complete  de  tous  les  os  connus.  Environs  deDorpat. 

2.  Clielonichtliys  minor  Ag. — Tubercules  beaucoup  plus  petits,  nettement  etoiles.  Environs 

de  Dorpat. 

Genre  Osteolepis  Val.  et  Pentl.— Signale  par  MM.  Valenciennes  et  Pentland  dans  le  3«  vol. 
,|e  la  2°  ser.  des  Transact,  geot.  Soc.  Land.,  et  caracterise  dans  mes  Poissons  fossiles,  vol.  n, 
p.  117.  Deux  dorsales  et  deux  anales  alternant  entre  elles;  dents  des  machoires  petite* 
Ecailles  epaisses  proportionnellement  aleurs  dimensions'.  Ce  genre  parait  limite  aux  systemes 
devonien  et  silurien. 

1.  Osteolepis.  — Une  espece  voisine  de  L’Ost.  major  de  Lethen-Bar,  provenant  de  Koken- 
husen,  dont  l’etat  de  conservation  ne  permet  pas  une  determination  plus  rigoureuse. 

Genre  Diplopterus  Ag.,  etabli  dans  mes  Poissons  fossiles,  vol.  n,  p.  113. — Ce  genre  differe 
du  precedent  en  ce  que  les  deux  dorsales  sont  opposees  aux  deux  anales,  et  en  ce  qu’il  y a 
de  grosses  dents  coniques  aux  machoires.  Il  est  propre  au  svsteme  devonien. 

1.  Diplopterus  macrocephalus  Ag.—  Remarquable  par  la  grandeur  de  sa  tete;  les  ecailles 

sont  parfaitement  lisses.  Prikcba  (Valdai). 

2.  Diplopterus  rugulosus  Ag.— Une  ecaille  legerement  rugueuse.  Kalapi-Polist. 

Genre  Holopty chius  Ag.  — Caracterise  par  des  ecailles  osseuses,  couvertes  d’une  couche 
d’email,  dont  la  surface  est  ornee  de  plis  sinueux  et  rayonnants.  Le  genre  est  commun  aux 
systemes  liouiller  et  devonien. 

1 . Ilolopty chius  nobilissimus  Ag.  — Les  ecailles  de  cette  espece  sont  plus  longues  que  larges, 
et  les  rides  de  leur  surface  tres  prononcees  et  peu  serrees.  Prikcba  (Valdai). 

Genre  Dendrodus  Owen.  Caracterise  dans  I’Odontographie  de  M.  Owen.  — On  n’en  connait 
encore  que  les  dents  qui  sont  cylindracees,  et  des  fragments  de  machoires  qui  rappellent  les 
pieces  detacbees  de  la  machoire  superieure  du  genre  Lepidosteus.  La  structure  mterieure  des 
dents  est  des  plus  remarquables;  les  canaux  medullaires  se  divisent  de  mamere  a former  des 
ramifications  dendritiques,  autour  desquelles  sont  ranges  les  tubes  calciferes  comme  les  barbes 
d’une  plume  autour  de  leur  tige.  Pi’opre  au  vieux  gres  rouge. 

1 . Dendrodus  strigatus  Owen.— En  forme  de  cone  cylindrace,  dont  le  sommet.  est  obtus  et 
arrondi.  Riga,  Ropp,  Neuhausen,  Nurmis,  Lennvaten  et  autres  localites,  en  Livonie. 

Genre  Lamnodus  Ag.  — Genre  nouveau,  separc  du  genre  Dendrodus  a cause  des  ramifications 
plus  simples  et  dichotomes  des  canaux  medullaires  des  dents,  et  a cause  de  leur  forme  qui  est 
eomprimee,  a bords  tranchants,  et  qui  rappelle  celle  AesLamna.  Propre  au  vieux  gres  rouge. 

1.  Lamnodus  Panderi  Ag.  — Face  exterieure  des  dents  apla tie;  bords  tranchants;  pointe 
aceree.  Riga  et  autres  localites,  en  Livonie. 

2.  Lamnodus  biporeatus  Ag.  - Face  exterieure  moins  plate;  dent  plus  massive;  pointe 
moins  aceree.  Riga  et  autres  localites,  en  Livonie. 
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Genre  Cricodus  Ag. — Genre  nouveau  etabli  sur  des  dents  trouvees  dans  le  systeme  houiller 
d’Angleterre  et  dans  les  systemes  devoniens  de  Russie  et  d’Ecosse.  Les  dents  de  ce  genre 
different  de  celles  des  Dendrodus  et  des  Lamnodus  en  ce  qu’elles  ont  une  grande  cavite  pul- 
paire,  et  que  la  dentine  tres  dense  qui  constitue  ses  parois  esl  plissee  en  forme  de  festons  sim- 
ples. Ces  festons  se  decomposent  facilement  en  couches  concentriques. 

1.  Cricodus  incurvus  Ag. — En  forme  de  cone  faiblement  arque.  Riga  et  autres  localiles,  en 
Livonie. 

Genre  Psammolepis  Ag. — Genre  nouveau  etabli  sur  des  plaques  osseuses  recouvertes  de 
grandes  ecailles  dont  la  surface  est  granulee.  Les  ecailles  ne  sont  pas  imbriquees,  mais  simple- 
ment  juxta-posees.  Leur  structure  presente  un  reseau  de  tubes  calciferes,  exactement  comme 
dans  les  dents. 

1.  Psammolepis  paradoxus  Ag. — Ecailles  irregulieres,  inegales,  de  forme  rhomboedrique. 
Riga  et  autres  localites,  en  Livonie. 

Je  ferai  remarquer  que  les  genres  qui  sont  ici  indiques  comme  nouveaux  n’ont  point 
encore  ete  mentionnes  dans  mon  ouvrage  sur  les  Poissons  fossiles,  ni  dans  les  differentes 
notices  que  j’ai  donnees  sur  les  Poissons  des  lies  Britanniques.  L’ elude  microspopique  que  j’ai 
faite  de  leurs  debris  me  permet  maintenant  de  repondre  de  leur  validite  aussi  bien  que  je 
1’ai  fait  precedemment  pour  des  genres  etablis  sur  des  materiaux  plus  complets.  Je  puis  aussi 
realiser  aujourd’bui  le  desir  que  j’avais  de  vous  communiquer  le  dessin  de  la  structure  raicro- 
scopique  de  quelques  uns  de  ces  curieux  fossiles,  dessins  que  mon  ami  M.  le  docteur  Yogt  a bien 
voulu  faire  pour  moi  (1).  J’ai  choisi  comme  exemples  les  trois  genres  les  plus  singuliers; 


(1)  M.  le  docteur  Vogt,  qui  est  en  ce  moment  a Paris,  a bien  voulu  nous  donner  la  note  suivante  : «La  struc- 
« ture  des  plaques  osseuses  qui  couvraient  plusieurs  genres  de  Poissons  du  systeme  ddvonien,  offre  des  caractferes 
« sudisants  pour  que  Ton  puisse,  Si  1'aide  du  microscope,  determiner  le  genre  et  l’espdce  a laquelle  appartenait  un 
« fragment.  La  structure  essentielle  de  ces  plaques  est  partout  la  mcme ; elles  sont  formdes  d’une  substance  dure, 
« homogene,  qui  laisse  apercevoir  dans  la  masse  des  stries  fines  et  parallfcles,  semblables  aux  stries  de  la  dentine. 
« etqui  est  parcourue  par  un  systdme  de  canaux  ramifies,  formant  un  reseau  dans  l’dpaisseur  mdme  de  la  plaque. 
« On  apercoit  gdndralcmcnt  vers  la  face  interne  de  celle-ci  des  couches  paralldles  de  cette  substance  dentineuse, 
« au  travers  desquelles  ne  passent  que  0 et  IS  quelques  canaux,  destines  sans  dome  & livrer  passage  aux 
« vaisseaux  sanguins,  qui  se  porlaient  dans  I'intdrieur  pour  se  ramifier  dans  le  rdseau  qui  occupe  la  partie 
« moyenne  de  la  plaque.  Vers  la  surface  externe  de  la  plaque,  les  couches  de  la  substance  dentineuse  deviennent 
« de  nouveau  plus  compactes,  et  ferment  alors  par  des  renflements  et  des  cnfoncements  les  ornements  divers  que 
« Ton  y voit  pour  ainsi  dire  sculptds. 

« Tel  est  le  plan  gdndral  de  la  structure  de  ces  plaques.  Les  differences  gdndriques  et  spdcifiques  rdsultent  sur- 
« lout  de  l'arrangement  des  canaux  rdticufes,  de  leur  volume  relatif,  de  I’apparence  plus  ou  moins  distincte  des 
« stries  qui  se  voient  dans  la  substance  dentineuse.  Nous  avons  ligurd  trois  fragments  de  plaques  coupdes  verti- 
« calement  et  usdes  jusqu’J  la  transparence.  Les  canaux  qui  courent  horizontalement  dans  le  plan  des  surfaces 
« del’dcaille  sont  coupds  de  manifere  ct  se  prdsenter  comme  des  trous,  qui  sont  tantdt  vides  et  tantOt  remplis  par 
« une  matifere  pierreuse,  opaque  et  noire.  Les  canaux  qui  montent  verticalcment  de  la  face  interne  vers  la  face 
« externe  sg  montrent  dans  tout  leur  trajet.  Un  coup  d’ceil  suffit  pour  se  convaincre  de  la  grande  difference  de 
« structure  des  plaques  figurdes.  Chez  les  Chelonichthys  Ag.  ( Aslerolepis  Eichw.)  les  canaux  sont  tres  spacieux, 
« de  sorte  qu’il  ne  reste  que  peu  de  substance  entre  eux,  et  ils  sont  disposds  de  maniere  a laisser  des  colonnes 
« solides  de  distance  en  distance,  qui  correspondent  aux  mamelons  dtoilds  de  la  surface.  C.haque  mamelon  n’est 
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savoir  : les  genres  Glyptosteus , Chelonichthys  et  Psammolepis,  chez  lesquels  les  differences  de 
structure  sont  tres  frappantes.  Dans  le  genre  Psammolepis  (voir  pi.  II,  fig.  9)  les  os  sont  for- 
mes de  dentine  exactement  semblable  a celle  des  dents  des  vertebres  en  general ; ces  plaques 
ressemblent  a celles  du  genre  Ostracion;  dans  le  genre  Glyptosteus  (pi.  II,  fig.  8)  la  couche 
exterieure  des  os  est  un  email  semblable  a celui  des  ecailles  d ’Holoptychius,  et  je  ne  suis 
point  surpris  des  lors  que  vous  avez  pris  ces  plaques  pour  des  parties  de  ce  dernier  genre ; 
cette  structure  est  la  meme  dans  le  genre  Polypterus;  enfin  dans  le  genre  Chelonichthys 
(pi.  II,  fig.  7)  vous  avez  des  piliers  verticaux  d’une  substance  osseuse,  tres  dense,  corres- 
pondant  aux  tubercules  de  la  surface,  alternant  avec  des  colonnes  verticales  de  canaux  medul- 
laires  ramifies.  Je  vous  prie  de  soumeLtre  ces  croquis  a la  Societe  geologique  pour  faire  voir 
fiminense  parti  que  l’on  pourra  tirer  de  cette  nouvelle  maniere  d’etudier  les  os  fossiles.  Quand 
M.  Owen  a etudie  les  premieres  tranches  de  dents  fossiles,  il  ne  songeait  peut-etre  pas  que 
peu  d’annees  plus  tard  l’ingenieuse  metliode  qu’il  a appliquee  avec  tant  de  succes  aux  dents 
des  vertebres,  ferait  faire  de  nouveaux  progress  a l’osteologie  comparee  en  general.  Semper 
aliquid  novi  ex  Africa,  disait-ou  jadis ; maintenant  on  peut  le  dire  surtout  de  la  paleontologie. 


Neufchatel,  24  avril  4845. 

MON  CHER  MONSIEUR, 

Les  Poissons  fossiles  recueillis  pres  d’Onloleva,  au  sud  de  Saint-Petersbourg,  par  M.  le 
comte  Keyserling  et  SI.  le  docLeur  Worth,  m’ont  offert  un  tres  grand  interet,  et  viennent 
encore  accroitre  considerablement  le  nombre  des  types  caracteristiques  du  systeme  devonien. 
C’est  un  fait  paleontologique  d’une  haute  importance  que  cette  diversite  des  families, 
des  genres  et  des  especes  des  les  temps  les  plus  anciens  du  developpement  de  la  vie  organique 
a la  surface  du  globe,  et  s’il  fallait  de  nouvelles  preuves  pour  deinontrer  que  les  fossiles  de 
chaque  formation  geologique  sont  les  representants  d’autant  de  creations  independantes,  et 
que  la  diversite  des  especes  des  epoques  posterieures  n’est  point  le  resultat  de  la  differentiation 


« done  que  l’extrdmitd  en  relief  d’une  pareille  colonne,  qui  est  entouree  par  une  substance  fort  peu  solide,  laquelle 
« dtant  criblde  par  des  canaux  qui  s’dtendent  surtout  horizontatenient,  offre  dans  les  coupes  verticales  des 
a lacunes  rondes  ou  oblongues,  dans  la  disposition  desquelles  on  remarque  un  certain  paralldlisme.  Les  couches 
« feuilletees  de  la  face  interne  de  l’icaille  sont  assez  marquees,  et  les  fines  stries  seulement  visibles  h un  tres  fort 
« grossissement.  Les  plaques  du  genre  Glyptosteus  Ag.  (llolhriolepis  Eichw.)  sont  bien  plus  solides,  et  surtout  la 
« couche  externe  presente  un  developpement  fort  remarquable  et  rcssemble  parfaitement  dans  sa  maniere  d’etre 
a 4 l’dmail  des  dents  de  certains  Poissons.  Les  canaux  sont  assez  minces  relativement  a la  substance  dentineuse, 
« mais  ils  offrent  une  reticulation  fort  dliigante  au  milieu  de  l’ecaille.  Leur  diamfctre  diminue  a mesure  qu’ils 
« s’Clf'vent  vers  la  face  externe.  Dans  les  Psammoslcus  Ag.  (Psammolepis  Ag.)  les  canaux  sont  beaucoupplus 
« larges,  les  reticulations  seulement  developpees  vers  la  surface  exterieure,  et  la  couche  solide  qui  se  montre 
ii  si  fortement  developpee  chez  les  Glyptosteus  manque  ici  presque  totalement.  Les  stries  de  la  substance  denti- 
n neuse  sont,  en  revanche,  beaucoup  plus  visibles  que  chez  les  deux  autres  genres. 
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(Tun  petit  nombre  de  types  anterieurs,  les  Poissons  que  vous  venez  de  soumettre  a ma  deter- 
mination en  seraient  une  demonstration  complete. 

J’ai  ete  enchante  de  trouver  parmi  les  fossiles  de  votre  dernier  envoi  un  nombre  consi- 
derable de  debris  de  Placo'ides,  surtout  d’lehthyodorulithes  et  des  dents  de  Cestraciontes  et 
d’Hybodontes,  en  sorte  qu’il  est  possible  main  tenant  de  se  faire  une  juste  idee  du  caractere 
general  des  Poissons  de  cet  ordre  a l’epoque  du  depot  des  couches  devoniennes.  Void  les 
genres  que  je  suis  parvenu  a determiner. 

ICHTHY  ODORU  LITHES . 

1 . Homacanthus  Ag.  (Genre  nouveau.)' — Ce  sont  de  petits  Ichtbyodorulithes  qui  rappellent 
les  Leptacanthes  des  terrains  secondaires,  mais  qui  en  different  par  des  sillons  longitudinaux 
homogenes,  qui  ornent  toute  la  surface  des  rayons  jusqu’aux  dents  du  bord  posterieur  sans 
laisser  d’intervalle  lisse  au  bord  qui  porte  les  dents.  Je  ne  connais  encore  qu’une  espece  de 
ce  genre,  provenant  des  environs  de  Saint-Petersbourg,  et  que  j’appelle  Homacanthus 
arcuatus  Ag.  a cause  de  la  forme  arquee  des  rayons  qui  sont  courbes  en  faucilles.  La  petite 
faille  de  ces  epines  indique  un  Poisson  qui  ne  devail  pas  exceder  les  dimensions  des 
Aiguillats  ( Spinax ) de  l’epoque  actuelle,  si  meme  il  les  atteignait. 

2.  HapLacanthus  Ag.  (Genre  nouveau.) — Ichthyodorulithes  de  petite  taille,  presque  droits 
ou  legerement  arques,  mais  comprimes  lateralement  et  marques  le  long  du  bord  anterieur 
d’un  profond  sillon,  comme  dans  le  genre  Nemacanthus  des  terrains  secondaires,  en  sorte  que 
le  dos  du  rayon  se  delache  des  cotes  comme  un  filet  arrondi ; mais  ils  different  des  Nemacanthes 
en  ce  que  la  surface  du  rayon  est  entierement  lisse.  Ils  se  rapprochent  aussi  du  genre  Tris- 
tichi'is,  dont  ils  different  par  la  coupe  des  cotes  et  du  dos.  Je  ne  connais  non  plus  qu’une 
espece  de  ce  genre  auquel  je  donne  le  nom  de  Haplacantlius  marginalis  pour  rappeler  la  po- 
sition marginale  du  sillon  longitudinal  qui  entame  la  face  laterale  de  ces  rayons. 

3.  Odontacanthus  Ag.  (Genre  nouveau.)  — J’ai  des  doutes  sur  la  nature  reelle  des  fossi  les 
que  j’embrasse  sous  cette  denomination.  A en  juger  par  leur  cavite  interieure,  ils  paraissent 
etre  des  Ichthyodorulithes ; mais  leur  forme  irreguliere  neme  permet  pasde  l’affirmer  posi  ti- 
vement,  car  il  serait  possible  que  ce  fussent  des  appendices  epineux  de  la  tete,  comme  on  en 
connait  dans  le  genre  Cephalaspis.  Dans  tous  les  cas,  ce  sont  des  os  qui  ne  sauraient  etre 
ranges  dans  aucun  des  genres  deja  etablis,  en  sorte  que  le  nom  queje  leur  donne  des  a pre- 
sent pourra  leur  rester,  meme  lorsque  les  especes  dont  ces  debris  proviennent  seront  mieux 
connues.  Leur  forme  est  conique  et  comprimee;  l’un  des  bords  est  entier  et“l’autre  fortement 
dentele;  l’iuterieur  est  creux.  J en  distingue  deux  especes: 

Odontacanthus  crenatus  Ag.  — Dents  uniformes;  surface  rugueuse.  De  Megra.  C’est  ce  fossile 
que  je  designais  precedemment  sous  le  nom  de  Ctenoptychius  crenatus;  mais  je  me  suis  con- 
vaincu  depuis  par  un  examen  microscopique  que  c’est  un  os  et  non  pas  une  dent. 

Odontacanthus  heterodon  Ag.  — Dents  alternativement  plus  grandeset  plus  petites;  le  bord 
dentele  est  fortement  detache  du  corps  de  l’os. 

4.  Nar codes  Ag.  (Genre  nouveau.)  — Le  fossile  qui  a servi  de  type  a l etablissement  de  ce 
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genre  est  un  os  faiblement  comprime,  a cotes  inegaux,  couvert  de  tubercules  irreguliers  sur 
la  moitie  des  deux  cotes  et  le  long  d’un  des  bords,  Landis  que  le  resle  de  la  surface  est  lisse. 
La  partie  inferieure  du  cole  lisse  parait  avoir  ete  creuse.  Ces  caracteres  rappellent  un  peu  les 
Oracanthes  du  calcaire  carbonifere  de  Bristol;  mais  le  defaut  de  symetrie  des  flaivcs  est  un 
trait  qui  les  distingue  suffisamment.  Je  ne  connais  encore  qu’une  espece  de  ce  genre  provenanl 
d’Ontoleva,  c’est  mon  Narcodes  pustulifer  Ag.  La  taille  de  ce  rayon  rappelle  un  peu  celle  des 
epines  des  Centrines  de  noire  epoque. 

5.  N aulas  Ag.  (Genre  nouveau).  — Je  ne  connais  encore  qu’un  seul  fragment  de  cette  sorle 
de  rayon,  provenant  des  couches  devoniennes  au  sud  de  Saint-Petersbourg.  C est  un  os  brise 
aux  deux  bouts,  dout  la  surface  est  ornee  de  profonds  sillons  paralleles  et  egaux,  tailles  a 
angles  droits  sur  la  surface  de  l’os  et  non  pas  arrondis,  comvne  le  sont  les  cannelures  des  On- 
chus, des  Ilybodus  et  de  la  plupart  des  autres  Ichthyodorulithesa  surface  sillonnee.  J ai  donne 
a cette  espece  le  nom  de  TV aulas  sulcatus  Ag.  Les  dimensions  du  fragment  que  j’ai  examine  in- 
diquent  un  poisson  d’assez  grande  taille. 

6.  Byssacanthuskg.  (Genre  nouveau).— Ce.sont  des  Iehthyodorulithes  allonges,  cylindraces, 
a cavite  centrale  circulaire,  uniformement  sillonnes  longitudinalement  sur  toute  leur  surface, 
dilates  a leur  base  de  maniere  a reposer  sur  une  surface  beaucoup  plus  considerable  que  la 
coupe  du  corps  du  rayon.  J’ai  separe  ce  genre  des  Onchus  a cause  de  la  dilatation  de  leur 
base.  J’en  connais  mainlenant  trois  especes  de  Y Old- Red-Sandstone. 

Byssacanthus  crenulatus  Ag.  — Des  environs  d’Ontoleva.  Caracterise  par  ses  sillons  legere- 
ment  sinueux  et  par  les  crenelures  des  cotes  saillantes,  surlout  de  celles  de  la  partie  dilatee 
de  la  base. 

Byssacanthus  Icevis  Ag.  — Sillons  rectilignes,  cotes  entieres.  Des  environs  d’Ontoleva, 
au  sud  de  Saint-Petersbourg. 

Byssacanthus  arcuatus  Ag. — De  Bromyard,  Herefordshire  (Murcb.,  Sil.  syst.,  p.  596). 
Deja  decrit  et  figure  dans  les  Rech.  sur  les  Poiss.  foss.  sous  le  nom  de  Onchus  arcuatus. 

7.  Onchus  Ag.  — Ce  genre  ne  doit  plus  comprendre  que  les  Iehthyodorulithes  droits  ou 
tres  faiblement  arques,  uniformement  sillonnes  longitudinalement  et  tailles  en  biseau  a leur 
base.  Les  especes  de  YOld  Red  Sandstone  connues  maintenant  sont  les  suivantes  . 

Onchus  semistriatus  Ag. — Decrit  et  figure  dans  les  Rech.  sur  les  Poiss.  foss.  De  Southstone- 
Hock,  Worcestershire. 

Onchus  heterogyrus  Ag.  • — Des  environs  d’Ontoleva.  Cotes  saillantes  legerement  sinueuses 
et  confluentes,  surtout  a la  base.  Le  dos  porte  une  cote  longitudinale  droite. 

Onchus  sublcevis  Ag. — Des  environs  d’Ontoleva,  au  sud  de  Saint-Petersbourg.  Cotes  moins 
marquees  et  plus  droiles;  rayon  plus  arrondi;  pas  de  cole  distincte  sur  le  dos. 

8.  Ptychacanthus  Ag. — Genre  caracterise  dans  les  Recherches  sur  les  Poissons  fossiles.  Une 

espece  de  1’  Old  Red  Sandstone. 

Ptychacanthus  dubius  Ag.— D’ Abergavenny,  pays  de  Galles.  Espece  plus  petite  que  celle 
de  la  bouille,  et  tres  finement  striee  sur  toute  sa  surface. 

9.  Ctenacanthus  Ag.— Genre  caracterise  dans  les  Recherches  sur  les  Poissons  fossiles.  Deux 
especes  de  YOld  Red  Sandstone. 
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Ctenacanthus  ornatus  Ag.  — De  Sapey,  Worcestershire  (Murch.,  Sit.  syst.,  p.  178,  597).  De- 
crit  et  figure  dans  les  Rech.,  etc. 

Ctenacanthus  serrulatus  Ag.  - — De  Kokenhusen.  Caracterise  par  de  petites  cotes  longitu- 
dinales  brisees  et  interrorapues,  et  dont  les  Lords  sont  creneles. 

10.  Climatius  Ag.  (Genre  nouveau). — Rayons  courts,  coniques,  arques,  ornes  sur  toute 
leur  surface  de  cotes  uniformes,  longitudinales  et  crenelees  au  bord  anterieur  du  rayon. 
D’autres  cotes  transversales  croisent  les  premieres  a la  base  du  rayon,  et  forment  une  reti- 
culation analogue  a celle  de  certaines  coquilles  dont  les  cotes  longitudinales  et  transversales 
sont  egalement  developpees ; une  seule  espece  de  Balruddery,  dans  le  comte  de  Forfar,  en 
Ecosse,  a laquelle  j’ai  donne  le  nom  de  : 

Climatius  reticulatus  Ag.  — Ces  rayons  ont  au  plus  un  pouce  de  long. 

11.  Parexus  Ag.  (Genre  nouveau).  — Rayons  allonges,  cylindraces,  presque  droits,  unifor- 
raement  stries  sur  toute  leur  surface  et  munis  a leur  bord  posterieur  de  fortes  dents,  arques 
en  sens  inverse  des  dents  de  la  pluparl  des  Ichtliyodorulithes,  c’est-a-dire  la  pointe  tournee 
en  haut  au  lieu  d etre  inclinee  vers  la  base  du  rayon.  Je  ne  connais  qu’une  espece  de  ce 
genre,  dccouverte  avec  la  precedente  parM.  Webster  dans  le  systeme  devonien  des  environs 
de  Balruddery. 

Parexus  recurvus  Ag.  —Ces  rayons  rappellent  ceux  des  Myriacanthes  du  lias ; mais  ils  n’ont 
qu’une  x'angee  de  dents. 

1 2.  Cosmacanthus  Ag.  (Genre  nouveau).  — Petits  rayons  tres  faiblement  arques  ou  presque 
droits,  ornes  sur  toute  leur  surface  de  tubercules  disposes  en  series  longitudinales  tres 
regulieres,  et  dont  les  plus  marques  sont  du  cote  anterieur  du  rayon,  tandis  que  ceux  du 
bord  posterieur  deviennent  insensiblement  plus  faibles  et  tendent  a se  confondre  en  cotes 
continues.  Une  seule  espece  decouverte  par  M.  Malcolmson  dans  les  environs  d’Elgin , que 
j aPPeUe  Cosmacanthus  Malcolmsoni  Ag.  Ce  genre  rappelle  les  Asteracanthus  du  Jura  ; mais 
il  est  depourvu  de  dents  au  bord  posterieur. 


CESTRACIONTES. 

13.  Ctenodus  Ag.— Genre  caracterise  dans  les  Rech.  sur  les  Poiss.  foss.  Jusqu’ici  je  n’ai 
connu  que  les  quatres  especes  suivantes  de  ce  genre  : Clen.  cristatus  de  Leeds,  decrit  et  figure 
dans  les  Poiss.  foss.,-  Ctcn.  Murckisoni  deLebotwood,  encore  inedit;  Cten.  Robertsoni  de  Burdie- 
house,  encore  inedit,  et  Cten.  alaius  d’Ardwick,  egalement  inedit.  La  collection  de  fossiles  de 
M.  le  comte  de  Keyserling  et  de  M.  le  docteur  Worth  en  renferine  deux  especes  tres  inte- 
ressantes  des  couches  devoniennes  d’Ontoleva  et  de  Marina,  au  sud  de  Saint-Petersbourg,  que 
je  designe  sous  les  noms  de  : 

Ctenodus  Keyserlingii  Ag.  — Beaucoup  plus  petite  que  les  especes  houilleres.  Les  series 
de  dents  qui  recouvrent  la  plaque  dentaire  sont  disposees  en  forme  d’eventail,  et  successivement 
plus  courtes  du  bord  anterieur  au  bord  posterieur;  celles  du  milieu  sont  les  plus  arquees;  les 
dents  sont  imbriquees,  leur  bord  exterieur  est  coupe  carrement  et  le  milieu  releve  en  forme 
de  pointe  obtuse.  Ontoleva  au  sud  de  Pavlosk. 
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Ctenodus  Worth'd  Ag.—  Cette  espece  differe  de  la  precedente  en  ce  que  les  series  de  dents 
sont  plus  serrees  et  plus  nombreuses,  et  la  poiute  des  dents  plus  relevee.  Des  environs  de 
Pavlosk. 

14.  Clenopiychius  Ag. — Genre  caracterise  dans  les  liech.  sur  les  Poiss.  fossites. 

Ctenoptychius  priscus  Ag.  — Espece  d’Ecosse  encore  douteuse. 

HYBODONTES. 

15.  Cladodus  Ag. — Genre  caracterise  dans  les  Reck,  sur  les  Poiss.  foss.  Jusqu’ici  j’avais  cru 
ce  genre  propre  au  terrain  houiller  qui  en  renferme  un  grand  noinbre  d especes.  Sa  presence 
dans  le  systeme  devonien,  avec  les  Ctenodus  meutionnes  ci-dessus,  prouve,  comme  1 indiquent 
d’ailleurs  deja  tous  les  faits  paleontologiques  connus,  que  la  faune  houillcrc  a beaucoup  plus 
d’analogie  dans  son  ensemble  avec  les  terrains  plus  anciens  qu’avec  les  terrains  plus  recents, 
dans  lesquels  les  Reptiles,  qui  manquent  completement  au  terrain  paleozo'ique,  commencent 
a se  developper.  Le  Cladodus  du  systeme  devonien  provient  des  environs  de  Saint-Petersbourg. 
Je  l’ai  nojnme : 

Cladodus  simplex  Ag.  — Parce  qu’il  differe  des  especes  houilleres  par  le  peu  de  develop- 
pement  de  la  base  de  la  dent  sur  les  cotes  de  laquelle  je  n’ai  pas  remarque  de  ces  pelites 
dents  accessoires,  si  caracteristiques  des  especes  bouilleres;  cependant  les  plis  en  even  tail  de 
la  face  posterieure  de  celle  dent  prouvent  bien  qu’elle  appartient  au  genre  Cladodus. 

D’apres  cette  enumeration  nous  aurions  done  dans  le  systeme  devonien  quinze  genres  de 
Placoides  apparlenant  au  moins  a trois  families,  car  il  cst  probable  que  l’on  reconnaitra  un 
jour  la  necessite  de  subdiviser  les  Ichlhyodorulithcs  cn  plusieurs  families,  puisque  nous  savons 
d’apres  les  Poissons  vivants.,  que  les  ltequins,  dont  les  nageoires  dorsales  sont  munies  de 
rayons  epineux,  n’appartiennent  pas  tous  ala  meme  famille,temoin  les  Centrines,  lesAiguillats 
et  les  Cestraciontes.  Le  nombre  total  des  especes  de  Placoides  de  YOld  Red  Sandstone  est  de 
vingt-deux. 

Si  mainlenant  nous  comparons  cet  ensemble  a 1 ensemble  des  especes  correspondantes  d une 
des  faunes  bien  connues  de  l’epoque  actuelle,  et  que  nous  prenions  pour  exemple  la  faune  de 
la  Mediterranee,  nous  trouvons  que  dans  toute  1 etendue  de  ce  vaste  bassin,  que  1 on  a ex- 
plore avec  plus  de  soin  qu’aucun  autre,  il  existe  vingt-liuit  especes  de  Requins  appartenant  a 
vingt  genres  differents,  e’est-a-dire  un  nombre  a peu  pres  egal  a l ensemble  des  especes 
du  systeme  devonien,  recueillies  depuis  peu  d’aunees,  dans  un  petit  nombre  de  localites 
seulement , ce  qui  ne  nous  permet  pas  de  douter  que  proebainement,  lorsqu’on  aura  re- 
cueilli  avec  plus  de  soin  les  petites  dents  qui  caraclcrisent  certains  genres  depourvus  de 
rayons  epineux,  (1 ) et  dont  les  autres  parties  du  corps  sont  en  general  trop  modes  pour  avoir 
pu  se  conserver,  on  connaitra  un  nombre  plus  considerable  d’especes  du  systeme  devonien 
recueillies  dans  une  etendue  de  terrain  comparable  au  bassin  de  la  Mediterranee  que  d’es- 

(1)  Parmi  les  vingt  genres  de  Requins  qui  peuplent  aujourd’hui  la  Mediterrande,  quatre  seulement  ont  des 
rayons  dpineux  qui  pourraient  se  conserver  & l’ctat  fossile. 
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peces  vivantes  provenant  de  cette  mer.  Or  je  me  troinpe  fort,  ou  ce  fait  prouve  de  la  maniere 
la  plus  incontestable  que  chacune  de  nos  formations  geologiques  est,  dans  des  limites  ver- 
ticales  tres  rcstreintes,  le  tombeau  d’une  creation  dislincle,  egalement  independante  de  celles 
qui  precedent  et  de  celles  qui  suivent.  L’etude  des  Poissons  fossiles  me  parait  meme  appelee 
a fixer  d’une  maniere  toujo'urs  plus  rigoureuse  ces  limites,  a raison  de  la  precision  que  l’on 
peut  apporter  dans  la  determination  des  debris  de  ces  animaux. 


Neufchatel , 4 mai  1845. 


MON  CHER  MONSIEUR, 


Quel  dommage  que  vous  soyez  si  presse  et  que  je  n’aie  pas  plus  de  temps  devant  moi,  avant 
inon  depart  pour  1’  Amerique,  pour  revoir  a I’aide  du  microscope  tous  les  fragments  detaches  de 
vos  Poissons  fossiles.  Cette  faune  iclithyologique  de  1 ’Old  Red  Sandstone  (syst.  dev.)  scrait  avant 
un  an  la  plus  etendue  et  la  plus  curieuse  de  toutes  celles  qui  out  ete  eludiees  jusqu’ici.  Yous 
vous  souvenez  que,  lorsque  j’ai  presentc  mon  rapport  a 1’ Association  britannique,  le  nombre 
des  especes  connues  s’elevait  deja  a cinquante-cinq,  appartenant  a vingt  genres;  aujourd’hui 
j’ai  reconnu  quatre-vingt-dix-sept  especes  appartenant  a quarante-deux  genres,  et  chaque  jour 
je  parviens  a fixer  encore  les  caracteres  de  quelque  type  nouveau,  a mesure  que  par  mes 
procedes  de  rapprochement  et  d’exclusion  je  groupe  tous  les  fragments  isoles  que  j’ai  entre 
les  mains.  Des  families  ont  du  meme  etre  etablies  pour  recevoir  ces  etres  si  diflerenls  de  tout 
ce  que  Ton  connaissait,  et  quoique  le  temps  que  j’ai  mis  a les  determiner  ait  du  vous  parailre 
bien  long,  vous  reconnaitrez  <jue  I’etablissement  de  lant  de  genres  nouveaux  d’animaux  verte- 
bres,  appartenanL  a une  classe  oil  tout  est  a creer,  n’a  pas  pu  etre  l’affaire  de  quelques  instants 
pris  a la  derobee,  mais  le  resultat  d’un  travail  long  et  continu.  Que  ces  difficultes  soient  mon 
excuse  aupres  de  vous.  Je  viens  de  revoir  tons  mes  malcriaux,  dans  le  but  de  comparer  les 
especes  de  differentes  localites,  et  afin  d’en  tirer  les  resultals  geologiques  qui  vous  interesseuL 
le  plus  directement.  Le  nombre  des  especes  communes  aux  couches  devoniennes  de  Russie  et 
d’Ecosse  s’est  encore  considerablement  accru,  et  j’ai  pu  elablir  en  outre  l’identite  de  plusieurs 
especes  des  environs  de  Saint-Petersbourg  avec  d’autres  des  environs  de  Riga  qui  ne  se  trou- 
vent  pas  chez  vous,  mais  qui,  se  rencontrant  dans  des  localites  russes  deja  bien  etablies  quant 
a leur  position  geologique,  donnent  plus  d’interet  encore  au  nouveau  gisement  que  nos  amis  on 
explore  dans  les  environs  de  la  capilale  de  l’empire  russe.  Yoici  la  liste  des  especes  communes 
a la  Russie  et  a l’Ecosse;  je  souligne  la  local ite  de  Saint-Petersbourg  pour  indiquer  que  ce 
gisemeut  est  ajoute  d’apres  la  collection  de  MM.  Keyserling  et  Worth  : 

1.  Pterichthys  major  Agassiz.  — Findhorn-River,  pres  il’Elgin;  Riga  et  Andoma.  — C’est  le  premier  repre- 

sentant  de  la  famille  des  Cdphalaspides  irouvii  en  Russie. 

2.  Osteolepis  major  id.  — Lethen-Bar;  Kokenhusen  ; Saint-Pilersbourg . 
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3.  Diplopterus  macrocepkalus  Agass.  — Lethen-Bar  (Ecosse) ; Priksclia;  Saint-Pitersbourg . 

!i.  Glyptolepis  leptopterus  id.  -Lcthcn-Bar;  Dipple,  prfes  d’Elgin;  Saint-Pitersbourg. 

5.  Holoplychius  nobilissimus  id.  — Clashbennie ; Elgin ; Prikscha. 

6.  — Flemingii  id.  —Dura-Den,  E.  of  Perth;  Saint-Pitersbourg. 

7.  Actinolepis  tuberculalus  id.  — Findhorn-River  (Elgin);  Saint-Petersbourg.  — Genre  nouveau  caracul- 

ris<5  d’apris  les  fossiles  de  M.  le  corate  de  Keyserling,  et  donl  j’ai  reconnu  un  fragment  trfes  iraparfait 
parmi  ceux  que  m’a  envoyds  M.  Robertson  d’Elgin. 

8.  Platygnalhus  Jamesoni,  id.  — Dura-Den ; Saint-Pitersbourg. 

9.  Dendrodus  strigatus  Owen.  — Murrayshire ; Livonie  ; Saint-Pitersbourg. 

10.  — talus  id.  — Findhorn-River  (Elgin) ; Livonie. 

U.  — sigmoides  id.  — Murrayshire;  Saint-Pitersbourg. 

12.  Lamnodus  biporcatus  Ag.  (Dendrodus  biporcatus  Owen).  — Murraysh. ; Livonie;  Ciemon  (1);  Saint- 

Pitersbourg. 

13.  — Panderi  ou  haslaius  id.  (Dendrodus  hastatus  Owen).  — Murraysh.;  Livonie;  Cremon;  Saint- 

Pitersbourg. 

ill.  Cricodus  incurvus  id.  (Dendrodus  incurvus  Owen).  — Murraysh.;  Livonie. 

15.  Chelonichthys  Asmusii  id.  (Asterolepis  Eicliw.)  — Elgin ; Dorpat. 

16.  — minor  id.  — Elgin  ; Livonie. 

17.  Glyptosteus  reticulatus  id.  (Bothriolepis  ornala  Eicliw.)  — Monachtliyhill  (Murraysh.) ; Newtonquarry, 

prds  d’Elgin;  Kingsquarry,  pres  de  Nairn;  Prikscha;  riv.  Siass;  Andoma;  Kipet. 

18.  — favosus  id.  —Clashbennie ; Elgin;  Tschudova;  Prussino;  Megra ; riv.  Siass ; Saint-Pitersbourg. 

19.  Psammostcus  arenatus  id.  (2)  — Riga;  Cremon ; riv.  Siass;  Saint-Pitersbourg. 


Neufchatel,  9 juin  48A5. 


MON  CHER  MONSIEUR, 

Si  j’ai  tarde  de  quelques  jours  a vous  envoyer,  coraine  je  l’avais  promis  a M.  Murchison,  le 
tableau  general  ties  especes  de  Poissons  fossiles  qui  caracterisent  le  systeme  devonien,  e’est  que 
je  desirais  y comprendre  encore  les  especes  d’Orel  que,  malgre  tons  mes  efforts,  je  n’avais  pas 
pu  determiner  jusqu’&  present  ia  cause  de  leor  etal  fragmentaire.  Enlin,  comme  il  arrive 
toujours  lorsqu’on  considere  long-temps  un  mciiie  objet,  j y suis  parvenu.  J y ai  reconnu 
encore  un  type  generique  nouveau  de  la  famille  des  Cephalaspides,  voisin  des  Pterichthys. 
C’est  un  genre  Ires  curieux  que  je  regrette  infiniment  de  ne  pas  connaitre  d une  maniere  plus 
complete.  Comme  votre  envoi  m’a  surtout  servi  a en  etablir  les  caracteres,  je  me  suis  donne 
le  plaisir  de  vous  en  dedier  l’espece  la  plus  abondante,  que  vous  me  terez  connaitre  un  jour, 
je  l’espere,  d’une  maniere  plus  entiere  ; c’est  mon  Chelyopltorus  V emeuili.  J’ai  fait  entrer 

(1)  Les  fossiles  de  Cremon,  en  Livonie,  m’ont  Hi  communiques  par  M.  le  baron  de  Meyendorf,  ambassadeur 
de  Russie  5 Berlin. 

(2)  Psammostcus  arenatus  est  synonyme  de  Placosleus  arenaceus.  Voir  dans  la  3'  livraison  de  la  Monog. 
des  Poiss.  du  syst.  div.  les  motifs  de  ce  changement  de  nom. 
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dans  1'enumeration  que  je  vous  envoie  les  citations  que  j’ai  pu  recueillir  dans  les  ouvrages 
de  MM.  Murchison  et  H.  Miller,  ce  qui  augmentera,  je  l’espere,l’interdt  de  cette  liste.  Quant  aux 
caracteres  de  plus1eurs  especes  nouvelles  qui  me  restent  a decrire,  eomme  elles  sont  tres 
ft  agmentaires  et  que  je  ne  pourrais  pas  les  resumer  en  quelques  phrases  diagnostiques,  ni 
dans  aucun  cas  en  donner  une  idee  exacte  sans  figures,  je  prefere  les  decrire  au  long  et  en 
taire  1 ohjet  dun  supplement  a ma  derniere  livraison  de  la  Monographic  de  l’ Old  Red  Sand- 
stone. Votre  ouvrage  n’y  gagnerait  rien  a avoir  quelques  pages  d’arides  descriptions  de  plus, 
et  le  tableau  que  je  vous  transmets  aujourd’hui  de  toutes  les  especes  de  ce  terrain  suppldera 
amplement  a cette  Iacune  par  les  citations  qu’il  renferme.  Vous  n’ignorez  pas  les  diffieultes 
infinies  qu’offre  la  determination  des  debris  d’animaux  vertebres;  aussi  dois-je  vous  prier 
de  me  pardonner  les  lenteurs  que  j’ai  mises  a terminer  ce  long  travail.  Voila  maintenant 
cent  especes  de  Poissons  fossiles  rigoureusement  detenninees  dans  un  terrain  ou  Ton  se  dou- 
tait  a peine,  il  y a quinzeans,  qu’il  put  y avoir  des  debris  d’animaux  vertebres.  Dernierement 
j’ai  calcule,  d’apres  divers  rapprochements  empruntes  a ce  que  l’on  connait  des  Poissons  fos- 
sdes  et  des  especes  vivantes,  que  le  nombre  des  premiers  qui  sont  ensevelis  dans  l’ensemble 
des  couches  fossiliferes  de  l’ecorce  de  notre  globe,  doit  s’elever  a environ  trente  miUe.  Oue 
de  volumes  d faudra  encore  pour  decrire  tout  cela!....  Mais  auparavant  il  faut  les  trouver'  et 
pour  cela  je  m’en  remets  au  zele  et  a 1’activite  des  geologues.  On  peut  s’altendre  a voir  ’les 
autres  classes  fourmr  un  nombre  d’especes  fossiles  proportionnel ; alors  nos  catalogues  ressem- 
bleront  assez  a ceux  des  Nebuleuses.  Cependant,  loin  de  redouter  cet  avenir,  je  crois  qu’il 
n’en  resultera  que  plus  de  precision  dans  les  determinations  et  plus  de  zele  dans  les  recherches 
et  j’espere  qu’avec  les  facilites  toujours  croissantes  que  l’on  a pour  multiplier  ces  objets,  soit 
par  la  lithographie,  soit  en  les  moulant,  il  deviendra  de  plus  en  plus  facile  de  se  procurer  des 
termes  de  comparaison  convenables. 


TABLEAU  SYNOPTIQUE  DES  POISSONS  FOSSILES  DU  SYSTEMS  DEVONIEN  D’EUROPE. 


Les  espbces  pricidies  (Tun  asUrisque * appartiennent  a la  Russie. 

CEPIIALASPIDES. 

1.  Pterichthys  Miller i Agassiz.— H.  Miller,  Old  Red,  pi.  1,  fig.  2-4;  pi.  2,  fig.  1 et  3.  — Agass. . Monog. 

des  Poissons  du  syst.  div.,  pi.  1,  fig.  1-3. — Loc.  Cromarty;  Gamrie;  Clune. 

2.  — produclus  id.  — Agass.,  Monog,,  etc.,  pi.  5.  — Loc.  Lethen-Bar,  Nairnshire. 

3.  — latus  id. — Id.,  ibid.,  pi.  3,  fig.  3 et  4. — Loc.  Lethen-Bar. 

4.  — cornutus  id.  — Id.,  ibid.,  pi.  2.  — Loc.  Lethen-Bar. 

5.  — testudinarius  id.  — Id. , ibid.,  pi.  4,  fig.  1-3.  —Loc.  Cromarty. 

6.  — oblongus  id.  — Id.,  ibid.,  pi.  3,  fig.  1,  2;  pi.  30,  A,  fig.  1.— H.  Miller,  Old  Red,  pi.  1,  fig.  1,  et  pi.  2, 

fig.  2.  — Loc.  Cromarty,  Gamrie. 

7.  — cancriformis  id.  — Id.,  ibid.,  pi.  1,  fig.  4 et  5.  — Loc.  Pomona  (Orkney). 

*8.  — major  id.  — Id.,  ibid.,  pi.  31,  fig.  1-3.  — Loc.  Findhorn  River  (Elgin) ; Riga ; Andoma. 

*9.  — arenatus  id.  — Id.,  ibid.,  pi,  30,  A,  fig.  3.  — Loc.  Saint-lV:  ersbourg. 

10.  Pamphractus  hydrophilus  id.  — Id.,  ibid.,  p.  21 ; Pterichthys  hydrophilus,  id.,  ibid.,  pi.  4,  fig.  4-7. 

— Loc.  Dura-Den. 

11.  — Andersoni  id.  — Id.,  ibid.,  p.  21.  — Anderson,  Gener.  descrip,  of  the  County  of  Fife,  fig.  6. — 

Loc.  Dura-Den. 

12.  Homothorax  Flemingii  id.  — Id.,  ibid.,  pi.  31,  fig.  6.  — Loc.  Dura-Den. 

13.  Placothorax paradoxus  id.  — Id.,  ibid.,  pi.  30,  A,  fig.  20-23.  — Loc.  Seat-Craig  (Elgin). 

14.  Polyphraclus platycephalus  id.  — Id.  ibid.,  pi.  27,  fig.  1;  pi.  31,  fig.  5.  — Loc.  Caithness. 

*15.  Chelyophorus  Verneuili  id.  — Id.,  ibid.,  pi.  31,  A,  fig.  14-19.  — Loc.  Orel ; Kokenhusen. 

*16.  — pustulalus  id.  — Id.,  ibid.,  pi.  31,  A,  fig.  20,21.—  Loc.  Saint-Petcrsbourg. 

17.  Coccosteus  decipiens  id. — Id.,  ibid.,  pi.  7-10 ; pi.  30,  A,  fig.  19.  — Coccosteus  latus  Ag.,  Rapport  sur  les 

Poissons fossiles  de  l' Old  Red,  etc.  — Loc.  Caithness;  Pomona  (Orkney);  Cromarty. 

18.  — oblongusid. — id. , ibid.,  pi.  11 ; pi.  30,  A,  fig.  2,  Loc.  Lethen-Bar. 

19.  — cuspidalus  id.  — Id.,  ibid.,  pi.  31,  fig.  4.— II.  Miller,  Old  Red,  pi.  3.  — Loc.  Cromarty;  Gamrie. 

20.  — maximus  id.  — Id.,  ibid.,  pi.  30,  A,  fig.  17  et  18.  — Loc.  Lethen-Bar. 

21.  Cephalaspis  Lyellii  id. — Id.,  Recher.  Poiss.foss.,  pi.  1,  A,  fig.  1-5;  pi.  1,  B,  fig.  1-5.  — Murch.,  Sit. 

syst. , pi.  1,  fig.  1-8;  pi.  2,  fig.  1-3.—  Loc.  Glammis,  Forfarshire;  Herefordshire. 

22.  — rostralus  id.-  Id.,  Recher.,  pi.  1,  B,  fig.  6,  7.— Murch.,  Sit.  syst.,  pi.  2,  fig.  4,  5.  — Loc.  Whitbach. 

23.  — Lewisii  id.  — Id.,  ibid.,  pi.  1,  B,  fig.  8.  — Murch.,  Sit.  syst.,  pi.  2,  fig.  6. 

24.  — Lloydii  id.  — Id.,  ibid.,  pi.  1,  B,  fig.  9-11.—  Murch.,  Sil.  syst.,  pi.  2,  fig.  7-9 . — Loc.  Shropshire. 


ACANTHODII. 

25.  Acanthodes pusillus Ag.  — Ag. , Monog.,  pi.  28,  fig.  8-10. -Loc.  Gordon  Castle;  Dipple  (Elgin). 

26.  Cheiracanlhus  Murchisoni  id.  — Id.,  Recher.,  pi.  1,  C,  fig.  3,  4.  Loc.  Gamrie. 

27.  — minor  id.  — Id.,  ibid.,  pi.  1,  C,  fig.  5.  Loc.  Stromness. 

28.  — microlepidotus  id.  — Id.,  Monogr.,  pi.  15.  H.  Miller,  Old  Red,  pi.  7 . — Loc.  Lethen-Bar;  Cro- 

marty. 
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29.  Diplacanthus  striatus  Agass.  — Ag.,  Monog.  des  Poissons  dusyst.  dev. , pi.  14,  fig.  1-15.  — H.  Miller, 

Old  Red,  pi.  8,  fig.  2,  4. — Loc.  Cromarty. 

30.  — strialulus  id.  — Id.,  ibid.,  pi.  IS,  fig.  3,  4.  — Loc.  Lethen-Bar. 

31.  — longispinus  id.  — Id.,  ibid  , pi.  13,  fig.  5 ; pi.  14,  fig.  8,  9.  — H.  Miller.  Old  Red,  pi.  8,  fig.  1,  3.— 

Loc.  Cromarty;  Lethen-Bar. 

32.  — crassispinus  id. — Id.,  ibid.,  pi.  13,  fig.  1,  2;  pi.  14,  fig.  6, 7.  — Loc.  Caithness;  Stromness. 

33.  Cheirolepis  Traillii id.  — id.,  Recher.,  pi.  1,  D;  pi.  1,  E,  fig.  4.  — Loc.  Pomona  (Orkney). 

34.  — Vragus  id. — Id.,  ibid.,  pi.  1,  E,  fig.  1-3.—  Loc.  Gamrie. 

35.  — Cumming  ice  id.  — Id.,  Monog.,  pi.  12. — H.  Miller,  Old  Red,  pi.  6.  — Loc.  Lethen-Bar;  Cro- 

marty. 

DIPTERINI. 

36.  Dipterus  macrolepidotus  Val.  et  Pent.  — Sedgw.  et  Murch.,  Geol.  trans.,  vol.  hi,  pi.  15, 16  et  17.  — 

Ag.,  Recher.,  pi.  2,  fig.  1-4  ; pi.  2,  A,  fig.  1-5.  — II.  Miller,  Old  Red,  pi.  5,  fig.  1.  — Loc.  Caithness ; 
Herefordshire. 

37.  Osteolepis  macrolepidotus  Val.  et  Pent.  — Ag.,  Recher.,  pi  2,  B,  fig.  1-4;  pi.  2,  C;  fig.  5,  6.  — Loc. 

Caithness;  Cromarty. 

38.  — microlepidotus  Val.  et  Pent.  — Id.,  ibid.,  pi.  2,  C,  fig.  1-4.  — Loc.  Caithness. 

39.  — arenatus  Ag.  — Id.,  ibid.,  pi.  2,  D,  fig.  1-4.  — Loc.  Gamrie. 

*40.  — major  id.  — Id. , Monog.,  pi.  19,  fig.  1-3 ; pi.  31,  A,  fig.  8-13.  — II.  Miller,  Old  Red,  pi.  4.  —Loc. 
Lethen-Bar ; Saint-Pdtersbourg  ; Kokenhuscn. 

41.  Diploplerus  borealis  id.  — id.,  ibid.,  pi.  18.  — Diplopterus  Agassizii  Traill,  Trans,  roy.  Soc.  Edinb., 
vol.  xv,  p.  89.  — Sedgw.  et  Murch.,  Geol.  trans.,  vol.  in , p.  141.  — Loc.  Caithness ; Pomona  (Orkney). 
*42.  — macroceplialus  id.  — id.,  ibid.,  pi.  16, 17,  et  pi.  31,  A,  fig.  1-7. — Loc.  Lethen-Bar;  Saint-Pfitersbourg : 
Prikscha. 

43.  — affinis  id.  — Id.,  ibid.,  pi.  31,  A,  fig.  27.  — Loc.  Gamrie. 

44.  Glyptopomus  minor  id.  —Id.,  ibid.,  p.  57.  — Platygnalhus  minor  id.,  ibid.,  pi.  26.  — Loc.  Dura-Den. 

45.  Stagonolepis  Roberlsoni  Ag.  — Ag.,  ibid.,  pi.  31,  fig.  13  et  14-  — Loc.  Elgin. 

COELACANTIII. 

*46.  Glyptolepis  leptopterus  id.  — Id.,  Monog.  du  syst.  Div.,  pi.  20,  21 ; pi.  21,  A,  fig.  1 ; pi.  31,  A,  fig.  24.— 
H. Miller,  Old  Red,  pi.  5,  fig.  2-6.  — Loc.  Lethen-Bar;  Dlpple  (Elgin);  Saint-Pdtersbourg. 

47.  — microlepidotus  id.  — Id.,  ibid.,  pi.  21,  A,  fig.  3-7.  — Loc.  Lethen-Bar. 

48.  — elegans  id.  —Id.,  ibid.,  pi.  19,  fig.  4,  5 ; pi,  21,  A,  fig.  2.  — Loc.  Gamrie. 

49.  Phyllolepis  concentricus  id.  — Id.,  ibid.,  pi.  24,  fig.  1.  —Loc.  Clashbennie. 

50.  Holoptychius  giganteus  id.  — Id.,  ibid.,  pi.  24,  fig.  3-10.  — Gyrolepis  giganteus  id.,  Recher.,  vol.  ii, 

p.  175.  — Murch.,  Sil.  syst.,  pi.  2 bis,  fig.  3.  — Loc.  Elgin;  Clashbennie. 

*51.  — Flemingii  id.  — Id.,  ibid.,  pi.  22,  fig.  1;  pi.  31,  A,  fig.  25.  — Loc.  Dura-Den;  Saint-Pdtersbourg. 
*52.  — nobilissimus  id.  — Id.,  ibid.,  pi.  23;  pi.  24,  fig.  2;  pi.  31,  A,  fig.  26.—  Murch.,  Sil.  syst.,  pi.  2 bis, 
fig.  1.  — H.  Miller,  Old  Red,  pi.  ix,  fig.  2.  — Loc.  Clashbennie;  Elgin;  Prikscha. 

53.  — Andersoni  id.  — Id.,  ibid.,  pi.  22,  fig.  3.  — Anderson,  General  Description  of  the  County  of  Fife, 

fig.  1.  — Loc.  Dura-Den. 

54.  — Omaliusii  id.  — Id.  ibid.,  pi.  24,  fig.  11.  — Loc.  Namur;  Eifel. 

55.  — Murchisoni  id.  — Id., ibid.,  pi.  22,  fig.  2.  — Loc.  Clashbennie. 

*56.  Actinolepis  tuberculatus  id.  — Id.,  ibid.,  pi.  31,  fig.  15-18  ; pi.  31,  A,  fig.  28.  — Loc.  Findhorn  River 
(Elgin) ; Saint-Petersbourg ; 
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*57. 

58. 

*59. 


*60. 

*61. 

*62. 

*63. 

*64. 

*65. 

66. 

*67. 

*68. 

*69 

*70. 

*71. 

*72. 

73. 

74. 
*75. 

*76. 

*77. 

*78. 

*79. 


p80 


Platygnatus  Jamesoni  Ag.  — Ag.  Monog.,  pi.  25,  et  pi.  31,  A,  fig.  22,  23.  Loc.  Duia-Den,  Saint 
Pdtersbourg. 

- paucidens  id.  - Id.,  ibid.,  pi.  28,  fig.  11.  - Loc.  Pomona  (Orkney). 

Dendrodus  strigatus  Owen.  — Owen,  Microscop.  Journ.,  vol.  I,  p.  17.  — Ag.,  Monog.,  pi.  C,  fig.  10 
et  20-22;  pi.  28,  A,  fig.  1,  2.  — Ag.,  Recher.,  p.  55,  A,  fig-  19,  20.  — Loc.  Seat’s-Craig  (Elgin); 

Riga ; Saint-Pdtersbourg.  „ 

laius  j(i,  Id.,  Odontography,  p.  171.  — Ag.,  Monog.,  pi.  28,  fig.  1,  2;  pi.  28,  A,  fig.  8-12. 

H.  Miller,  Old  Red,  pi.  ix,  fig.  U.  — Loc.  Findhorn-River  (Murraysh.) ; Riga. 

sigmoides  id. — Id.,  Microsc.  Journ.,  vol.  i,  p.  17.— Ag.  Monog.,  pi.  28,  fig.  3,  pi.  28,  A;  fig.  3-5. 

Loc.  Seat’s-Craig  (Elgin) ; Saint-Pdtersbourg. 

_ tenuistriatus  Ag.  — Ag.,  Monog.,  pi.  28,  A,  fig.  6,  7.  — Loc.  Saint-Pdtersbourg. 

_ minor  id.  - Id.,  ibid.,  pi.  28,  A,  fig.  13.  - Loc.  Riv.  Megra. 

Lamnodm  Upo, calm  H.-W-,  Ibid.,  pi.  c,  %.  7-9,  «■»;  pi.  28, ag.  6 7,  el  pi.  28,  *,  «g_ 

Dendrodus  biporcalus  Owen,  Microsc.  Journ.,  vol.  i,  p.  5,  9 ; Odont.,  p.  171.  L ■ 

(Elgin);  Riga;  Cremon;  Saint-Pdtcrsbourg.  , „ 

- Panderi  id  — Id.,  Recher.,  vol.  n,  p.  162.  - Lamnodm  hastatus  Ag.,  Monog.,  pi.  C,  bg.  1-6, 

11  13.  pi  28,  A,  fig.  16,  17,  et  A,  B,  C,  D,  E,  F .-Dendrodus  hastatus  Owen:  Odontog.,  p.  175. 
Dendrodus  compressus  Owen,  Micr.  Journ.,  vol.  i,  p.  18.  - Loc.  Seat’s-Craig  (Elgin);  Riga;  Cremon; 
Saint-Pdtcrsbourg. 

_ sulcalus  id.— Id.,  Monog.,  pi.  28,  A,  fig.  18.-Murch.,  Syst.  sit.,  pi.  2 bis,  fig.  8,  9.  — Loc.  Elgin. 
Cricodus  incurvus  id.  — Id.,  Recher.,  vol.  n,  pi.  II , fig.  9,  12  ; Monog.,  pi.  28,  fig.  4,  5.  en 
drodus  incurvus  Owen.  — Loc.  Seat’s  Craig  (Elgin) ; Riga. 

AsterolepisAsmusiiUl.-kg.,Monog.,V\.  30,  fig.  1,  a;  pi.  30,  A,  fig.  11.  - ChelomcMhys  Asmusn 
Ag.,  Recher.  Poiss.foss.,  vol.  i , p.  33.  — Loc.  Riga;  Elgin. 

- ornata  Eichw.  — Eichw.  Jahrbuch  von  Leon,  und  Bronn,  1840,  p 621.  — Ag.,  Monog-,  pi.  50, 
fig  2-9;  pi.  30,  A,  fig.  5-9,  et  pi.  31,  A,  fig.  81. -Loc.  Riga;  Riv.  Megra. 

- ”sveciosa  Ag.  — Ag.,  Monog.,  pi.  30,  fig.  10  ; pi.  30,  A,  fig.  4.  — Loc.  Voroneje. 

_ minor  id.  — Id.,  ibid.,  pi.  30,  fig.  11 ; pi.  31,  A,  fig.  29;  pi.  28,  A,  fig.  A,  g,  h,  i,  It.—  ChelomcMhys 
minor  Ag.,  Recher.,  vol.  i,  p.  33.  - Loc.  Elgin ; Riga ; Satat-Pdtersbourg. 

. _ granulata  id.  - Id.,  ibid.,  pi.  30,  fig.  12 ; pi.  30,  A,  fig.  12.  - Loc.  Riga. 

’ — Hceninghausii  id.  — Id.,  ibid.,  pi.  30,  A,  fig.  10.  — Loc.  Eifel. 

Malcolrnsoni  id.  — Id.,  ibid.,  pi.  30,  A,  fig.  16.  Loc.  Elgin. 

Bothriokpis  favosa  id.  - Id.,  ibid.,  pi.  27,  fig.  7 ; pi.  28,  fig.  12,  13;  pi.  30,  A,  fig.  13;  pb  31,  A. 
fig.  32-35.  — Glyptosteus  favosus  Ag.,  Recher.,  vol.  i,p.  Sh.  — Loc.  Clashbenme ; Elgin ; Tchudova 
Prussino;  Riv.  Megra;  Saint-Pdtersbourg ; Ladoga;  Kokenliusen. 

_ ornata  Eicbw.  - Eicliw.,  Jahrb.  von  Leonh.  und  Bronn,  1S40,  p.  621.  — Ag.,  Monog  , pi.  29 , 
pi.  30,  A,  fig.  14,  15 ; pi.  31,  A,  fig.  36,  37.  — Glyptosteus  reliculalus  Ag.,  Recher.,  vol.  i,  p.  34. 
Loc  Monachthy-Hill , Nairn;  Kipet;  Andoma;  Ladoga;  Prikscha  ; Elgin. 

Psammosleus paradoxus  Ag.  - Ag.,  Monog.,  pi.  27,  fig.  2,  3 et  4.  - Psammolepis  paradoxus,  Ag., 

Recher.,  vol.  i,  p.  34-  — Loc.,  Riga;  Cremon.  , A _ . 

_ arenatus  id.  -Id.,  ibid.,  pi.  31,  fig.  7-10;  pi.  28,  A,  fig.  A,  l.  - Placosteus  arenatus  Ag.,  Recher., 

vni  i n 33.  - Loc.  Riga ; Cremon;  Saint-Pdtersbourg ; Ladoga. 

- mceandrinus  id.  -Id.,  ibid.,  pi.  27,  fig.  5 et  6.- Placosteus  mwandnnus  Ag.,  Recher.,  vol.  I, 

_ *unLtolus°l -Id^’Twd . , pi.  31,  fig-  11, 12-  - Placosteus  undulatus  Ag.,  Recher.,  vol.  I,  p.  33- 
Loc.  Riga. 
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*81.  Homacanthus  arcuatus  Ag.  — Ag.  Monog.,  pi.  33,  fig.  1-3.—  Loc.  Saint-Petersbourg. 

*82.  Haplacanlhus  marginalis  id.  — Id.,  ibid.,  pi.  33,  fig.  4-6.  — Loc.  Saint-Petersbourg. 

83.  Odontacanthus  crenalus  id. — Id.,  ibid.,  pi.  33,  fig.  7.  — Ctenoptychius  crenatus  Ag.,  Recher.,  voi.  i, 
p.  33.  — Loc.  Riv.  Megra. 

*84.  — heterodon  id.  — Id.,  ibid.,  pi.  33,  fig.  8.  — Loc.  Riga. 

*85.  Narcodes  pustulifer  id.  —Id.,  ibid.,  pi.  33,  fig.  9.  — Loc.  Saint-Petersbourg. 

*86.  N aulas  sulcatus  id.  — Id.,  ibid.,  pi.  33,  fig.  10.  — Loc.  Saint-Petersbourg. 

*87.  Byssacanlhus  crenulalus  id.  — id.,  ibid.,  pi.  33,  fig.  11-14;  pi.  28,  A,  fig.  A,  m.—  Loc.  Saint-petersb. 
*88.  — Icevis  id.  — Id.,  ibid.,  pi.  33,  fig.  15.  — Loc.  Saint-Petersbourg. 

89.  — arcuatus  id.  — Id.,  ibid.,  p.  110 ; Recher.,  voi.  hi  , pi.  1,  fig.  3-5.  — Loc.  Bromyard  (Hereford). 

90.  Onchus  semistriatus  id.  — Id.,  Recher.  voi.  m,  pi,  1,  fig.  9;  Monog.,  pi.  33,  fig.  37  — Loc.  Southstone 

Rock. 

*91-  — heterogyrus  id.  — id.,  Monog.,  pi.  33,  fig.  16-18.  — Loc.  Saint-Petersbourg. 

*92.  sublwvis  id.  — Id.,  ibid.,  pi.  33,  fig.  19-21.  — Loc,  Saint-Petersbourg. 

93.  Ptycliacanlhus  dubius  id.— Id.,  ibid.,  pi.  33,  fig.  22,  23.  — toe.  Abergavenny. 

94.  Ctenacanthus  ornalus  id.  — Id.,  Recher .,  voi.  in,  pi.  2,  fig.  1.  — Loc.  Sapey  (Worcestersh.). 

*95.  — serrulatus  id.  — id.,  ibid.,  pi.  33,  fig.  24.  — Kokenhusen. 

96.  Climatius  reliculalus  id.  — Id.,  ibid.,  pi.  33,  fig.  25.  —Loc.  Balruddery. 

97.  Parexus  incurvus  id.  — Id.,  ibid.,  pi.  33,  fig.  26,  27.  — Loc.  Balruddery, 

98.  Cosmacanthm  Malcolmsoni  id.  — Id.,  ibid.,  pi.  33,  fig.  28.  — Loc.  Seat’s-Graig  (Elgin). 

I 

CESTRACIONTES. 

*99.  Ctenodus  Keyserlingii  Ag.  — Ag.,  Monog.,  pi.  33,  fig.  32-35.  —Loc.  Saint-Petersbourg. 

*100.  — Worthii  id.  — Id.,  ibid.,  pi.  33,  fig.  36.  — Loc.  Saint-Petersbourg. 

* 102.  — marginalis  id.  — Id.,  ibid.,  pi.  28,  A,  fig.  21,  22.  — Loc.  Orel. 

* 103.  — parvulus id.  — Id.,  ibid.,  pi.  28,  A,  fig.  23.  — Loc.  Orel. 

104.  Ctenoptychius  priscus  id.  — Id.,  Recher.,  voi.  i,  p.  33.  — Loc.  Ecosse. 

HYBODONTES. 

*105.  Cladodus  simplex  Ag.  — Ag.,  Monog.,  pi.  33,  fig.  29-31.  — Loc.  Saint-Petersbourg. 
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PAR  M.  ALCIDE  D’ORBIGNY. 


IOLLUSQUES  CfiPHALOPODES. 

famille  oes  BELEMNITIDvE.  — BELEMNITES.1  — (Breyn). 

1.  BELEMNITES  VOLGENSIS.  — ( d’Orbigny , 48U.) 

PL.  XXVIII,  fig.  1-14. 


B.  testa  elongatd,  subfusiformi , antice  quadratd,  postice  depressa,  longitudinahler  late  sulcata;  sulco 
excavato,  conlimo;  aperturd  quadratd;  alveolo,  angulo  27°. 

Rostre  ires  allonge,  sub-fusiforme,  ires  legerement  rfitrfici  en  avant,  cylindrique  sur  les  deux  tiers, 
puis  fortement  acumine  en  arribre,  oil  11  est  termini  par  une  pointe  aigue  ridee  en  long.  De  chaque  cote 
on  reraarque  unc  legere  ligne  saillante,  \x  peine  marquee,  accompaguee  en  dessous  d’une  depression. 
Vers  la  pointe  meme  on  voit  naitre  deuxpetites  rainures  longitudinales  qui,  a pcu  de  distance,  donnent 
missancea  un  large  sillon,  s’elargissant  d’abord  sans  se  creuser;  puis  a la  partie  cylindrique  ce  sillon 
est  tres  profond  \ bords  inclines.  Le  sillon  s’elTace  tout-H-fait  pres  du  bord  de  1’aMole  seulement. 
Overture  un  pen  deprimee,  carrde,  & angles  arrondis;  coupe  a 1’extremite  de  l’alveole,  ayant  la  meme 
forme  seulement  elle  est  echancree  en  dessous.  Aux  deux  tiers  inKrieurs,  la  coupe  est  arrondie  en  dessns 


(!)  Voyez  dans  \z  Paleontologie  francaise,  terrains  jurassiques,\es  considerations  Vendues  dans  lesquelles  nous  sommes 
entrfs  relativement  ii  ce  genre. 
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etsur  les  cotfe;  elle  est  beaucoup  plus  deprimee  et  tres  fortement  echancree  en  dessous.  Ligne  apiciale 
trfes  excentrique,  placee  au  sommet  del’alveoleau  tiers  inferieur  du  diametre,  etdevenantcentraleau  sommet. 
Cavite  alveolairc  ronde,  legbrement  arquee  vers  le  bas,  occupant  une  tres  petite  partie  de  la  longueur  du 
rostre;  son  angle  est  de  27°. 

Observations.  A tous  les  ages,  cette  esp^ce  conserve  la  meme  forme;  seulenient,  au  diametre  de  U 
millimetres  (Pi.  XXVIII,  fig.  9 h 14),  elle  est  un  peu  plus  allongee,  son  sillon  inferieur  est  plus  large,  plus 
regulier,  et  la  petite  cote  latfirale  plus  saillante;  l’extr<5mit6  est  alors  lisse.  Dans  l’age  adulte,  le  sommet 
est  moins  aigu,  ride  surtout  en  dessous.  Les  couches  qui  se  deposent  dans  le  sillon  inferieur  sont  peu 
adherentes;  elles  s’exfolient  facilement  et  n’ont  pas  la  contexture  serree  des  autres  parties. 

Dimensions.  Longueur  du  rostre,  Hit  millimetres  (1).  — l'ar(  rapport  a la  longueur : diametre  supe- 
rieur,  0,11  1/2. 

Rapports  et  differences.  Cette  espece,  voisine  par  son  sillon  inftrieur  du  Belemnites  absolatus,  s’en 
distingue  par  sa  forme  plus  carree  aux  parties  anterieures,  par  sa  pointe  plus  effilee  et  par  une  bien  plus 
grande  longueur  dans  toutes  scs  proportions.  J’en  ai  sous  les  yeux  vingt  echantillons.  S’ils  avaient  ete  ren- 
contres dans  le  meme  lieu  que  le  Belemnites  absolulus,  j’aurais  pu  les  considerer  comme  une  variete  de 
sexe  de  ce  dernier;  mais  la  presence  du  B.  absolutus  seulement  aux  environs  de  Moscou,  tandis  que 
le  B.  Volgensis  ne  s’est  montre  que  sur  les  bords  du  (Volga,  m’a  donne  la  certitude  que  ces  deux 
formes  ne  peuvent  dependrc  d’une  meme  espbcc. 

Gis.  el  loc.  MM.  Murchison  et  de  Verneuil  l’ont  recueillie  dans  les  marnes  de  l’etage  oxfordien  des 
bords  du  Volga,  au  dessous  de  Kostroma ; elle  y est  tres  commune. 

Explication  des  figures.  Pi.  XXVIII,  fig.  1.  Individu  de  grandeur  naturelle  vu  en  dessous. 

Fig.  2.  Le  meme  vu  de  cote,  a Dessus.  b Dessous. 

Fig.  3.  Coupe  longitudinale  de  la  meme.  a Dessus.  b Dessous. 

Fig.  h.  Coupe  transversale  a la  partie  superieure  de  l’alveole. 

Fig.  5.  Coupe  a la  base  de  l’alveole. 

Fig.  6.  Coupe  au  tiers  inferieur. 

Fig.  7.  Coupe  un  peu  plus  bas. 

Fig.  8.  Coupe  k la  pointe. 

Fig.  9.  Jeune  individu  de  grandeur  naturelle  vu  en  dessous. 

Fig.  10.  Plus  jeune  individu  vu  en  dessus. 

Fig.  11.  Le  meme  vu  sur  le  cote. 

Fig.  12,  13,  lit.  Diverses  coupes  du  meme. 

2.  BELEMNITES  BOREALIS.  — {d’Orb.,  1844.) 
pl.  xxviii,  fig.  15-22. 

B.  testa  elongata,  subfusiformi,  antice  posticeque  ovali,  compressa,  lateribus  impressd;  aperturd 
ovali. 

Rostre  tres  allonge,  sub-fusiforme,  lisse,  retreci  en  avant,  elargi  en  arriere  et  termini  par  une  pointe 
allongee,  legerement  comprim6  sur  toute  sa  longueur  et  marque  d’une  legere  impression  laterale.  Aucun 


(l)  Je  connais  des  individus  bien  plus  grands;  mais  comme  ils  sontrompus  et  que  j’en  ignore  la  longueur,  je  ne  m’en 
suis  pas  servi  dans  les  comparaisons. 
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sillon  ventral.  Ouverture  ovale,  comprimee.  Coupe  ovale  sur  toute  sa  longueur.  Ligne  apiciale,  peu  excen- 
trique,  neanmoins  un  peu  inferieure.  Cavite  alveolaire  comprimee,  courte. 

Observations.  Cette  espece,  dont  je  ne  connais  que  les  deux  extremes,  devait  etre  tres  longue,  et  cette 
grande  longueur  comme  je  l’ai  fait  remarquer  dans  un  travail  general  ( Paldontolocjie  francaise,  terrains 
jurassiques  p 64)  pourrait  determiner  la  monstruosite  si  remarquable  dont  on  a fait  le  genre  Actmoca- 
max.  En  effct,  parmi  les  nombreux  echantillons  recueillis  par  MM.  Murchison  et  de  Verneuil,  se  trouve  cette 

mutilation  singuliere  que  je  represente  fig.  20. 

Dimensions.  Grand  diametrc  du  rostre,  5 millimetres. 

Ravvorts  et  differences.  De  toutes  les  especes  de  Belemnites  de  Russie,  c’est  la  seule  qu.  soil  depourvue 
de  depression  ou  de  sillon  inferieur;  c’est  aussi  la  seule  comprimee  partout,  dont  la  ligne  apiciale  ne  soil 
pas  tres  excentrique.  Comme  je  connais  le  jeune  age  des  autres  Belemnites,  il L cat  certain  que  ceUe-ci  en 
differe  essentiellement,  et  doit  constituer  une  nouvellc  espece  distincte  du  B.  Puzosianus  par  son  manque 

dC  GiTet  loc.  MM.  Murchison  et  de  Verneuil  1'ont  rencontree  dans  les  marnes  oxfordiennes,  sur  les  bords 

du  Volga,  au  dessous  de  Kostroma,  en  Russie.  , ... 

Explication  des  figures.  Pl.  XXVIII,  fig.  15.  Troncon  supeneur  de  grandeur  nalurelle  vu  de  cot6. 

FIG.  16-  Le  meme  vu  en  dessous. 

FIG.  17.  Coupe  superieurc  du  m6me. 

Fig.  18.  Extremite  d’une  meme  espece  vuede  cote. 

Fig.  19.  La  meme  vue  en  dessous. 

Fig.  20.  Coupe  de  la  meme. 

Fig.  21.  Monstruosite  grossie,  representant  un  Actinocamax  des  auteurs. 

Fig.  22.  Grandeur  naturelle. 


3.  BELEMINITES  ABSOLUTUS. 

PL.  xxix,  fig.  1-9. 


(Fischer.) 


Belemnites  absolute,  Fischer,  1837,  Orycl.  du  gouv.  de  Moscou,  p.  173,  pl.  49,  fig.  2 

_ Beaumontianus , d’Orb.,  1842,  Valiant,  franc. , terr.jur.,  p.  118,  pl.  49,  fig.  7-11. 

B.  testa  subelongatd,  conicd,  antice  postieeque  depressa,  longitudinaliter  sulcata ; sulco  antice  evanes- 
cente ; aperturd  rotundo-depressd ; alveolo,  angulo  20°. 

Rostre  mfidiocrement  allonge,  un  peu  conique,  lisse,  plus  large  en  avant  que  partout  ailleurs,  fortement 
acumine  en  arriere,  ou  il  est  termine  par  une  pointe  allongee  et  aigue.  On  remarque  de  chaque  cote  un 
I6„r  m.plat  asset  6lroit;  en  dessous  il  n.i,  a la  poinle  mime  une  petite  rainnre  longitndin.le  qu. » el.re.l 
en  un  large  sillon,  et  se  relrecit,  avant  tie  s’effacer  entierement,  vers  la  mome  de  la  ongueur  e.  a veo  e. 
Ouverture  ddprimde,  arrondie.  Coupe  partout  semblabl.  i celle  de  Coverture  Ligne  aptctale  tres  eveen- 
trioue  placde  1 feitremitd  de  l'alviole  an*  2/5  inferienrs  do  diaraetre,  et  devenant  beancoup  p ns  et- 
encore,  en  appr.cl.ant  de  tetremi.e  du  rostre.  Cavite  alveolaire  ronde,  nn  peu  arque.  dans 

" e“ecc  varie  pen  suivan.  l'Sget  seuletncnt,  an  diamtode  3 ntillintHres.  .11.  es, 

beancoup  plus  allongee  et  lanc6olee,  landis  que  chct  les  plus  .lent  tttdmdus  ttttt  est  comque. 

Dimensions.  Longueur  do  rostre,  UO  tnillim.-Far  rapport  a la  longuenr:  dtametre  supSneur.0,18. 
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Rapports  el  differences.  Comme  je  l’ai  dit  pour  le  B.  Volgensis,  si  tous  les  Echantillons  de  cette  espEce 
s etaient  rencontres  avec  le  B.  absolulm,  je  les  aurais reunis  sous  un  meme  nom,  enprenant  celle-ci  pour 
un  sexe  diffeient  de  1 autie;  mais  il  n’en  est  pas  ainsi,  puisque  les  deux  formes  paraissent  fitre  speciales  a 
leur  localite.  Les  differences  que  j’ai  remarquees  sont  lessuivantes : le  B.  absolutus  est  toujours  bien  plus 
raccourci  E tous  les  ages,  plus  conique ; Tangle  de  son  alveole  est  de  20°  au  lieu  de  27°,  sa  ligne  apiciale 
est  moins  excentrique  a FextrEmite  de  Talveole,  et  beaucoup  plus  a la  pointe  du  rostre. 

Iltstoire.  M.  Fischer  de  Waldheim  a decrit  cette  espece  sous  le  nom  dc  B.  absolutus,  en  en  donnant  uue 
figure  peu  reconnaissable.  N’ayant  pas  de  points  de  comparaison,  j’ai  publie  , en  18Zi2,  la  meme  espece 
sous  le  nom  de  Beaumontianm ; mais  1 etude  que  j’ai  pu  faire  des  Echantillons  en  nature  m’ayant  donne 
la  certitude  de  l'identite  des  deux  espEces,  j’abandonne  la  denomination  que  j’ai  imposee  pour  revenir  a 
la  denomination  plus  ancienne,  donnee  par  le  savant  professeur  dc  Moscou. 

Gis.  et  loc.  MM.  Murchison  et  de  Verneuil  Font  rencontree  en  trEs  grand  nombre  dans  les  marnes 
oxfordiennes  des  bords  du  Volga,  au  dessous  de  Kostroma  (Russie).  En  France,  elle  a ete  rencontree  aux 
Vaehes-Noires  (Calvados),  egalement  dans  les  marnes  de  Tetage  oxfordien  inferieur. 

Explication  ties  figures.  Pl.  XXIX,  fig.  1.  TrEs  jeune  individu  vu  en  dessous. 

Fig.  2.  Le  meme  vu  de  cote. 

Fig.  3.  Individu  un  peu  plus  age. 

Fig.  k.  Un  autre  plus  agE  encore. 

Fig.  5.  Tres  vieil  individu  vu  en  dessous. 

Fig.  6.  Le  meme  vu  de  cote,  a Dessus,  b Dessous. 

Fig.  7.  Coupe  a la  partie  superieure  de  Talveole. 

Fig.  8.  Coupe  au  dessous  de  Talveole. 

Fig.  9.  Coupe  prise  pres  de  FextremitE. 

4.  BELEMN1TES  RUSSIENSIS.  — ( d'Orb .,  48U.) 

PL.  XXIX,  FIG.  10-16. 

B.  testa  dilatata,  depresso-comcd,  postice  longiiudinahter  su  lea  to  ; sulco  brevi  evanescente  ,*  aperture 
depressa;  alveola,  angulo  22°. 

Rostre  mediocrement  allonge,  Elargi  sur  les  cotEs,  acuminE  en  arriere,  partout  dEprimE,  pourvu  a 
FextrEmite  dc  la  partie  inferieure  d’une  lEgere  rainure  qui  s’Evase  de  suite  en  un  siUon  large,  sans  etre 
profond,  disparaissaut  lui-meme  avant  le  tiers  infErieur  de  la  longueur  totale,  et  ne  laissant  plus  qu’un 
mEplat  ensuite  sur  toute  la  longueur.  Ouverture  ires  dEprimEe,  surtouten  dessous.  La  coupe  est  Egale  par- 
tout,  moins  5 la  partie  sillonnEe  ou  elle  est  Echancree  infErieurement.  Ligne  apiciale  excentrique,  placEe  a 
1 extieniile  de  1 alveole  aux  2/5  inferieurs  du  diamEtre,  mais  beaucoup  plus  rapprochEe  du  bord  en  avancant 
vers  la  pointe  du  rostre.  Cavite  alvEolaire  ronde,  ayant  Tangle  de  22°. 

Observations.  Cette  espece,  identique  a tous  les  Sges  quant  5 sa  forte  dEpression,  et  a son  court  sillon 
posterieur,  est  seulement  bien  plus  allongee  dans  la  jeuncsse,  toutes  proportions  gardEes,  et  s’Elargit 
dans  la  vieillesse  en  se  raccourcissant  beaucoup. 

Dimensions.  Longueur  tolale,  75  millimetres.  — Par  rapport  a la  longueur : diametre  supErieur,  0,22. 

Rapports  et  differences.  Elle  est  voisine,  par  son  sillon  interrompu,  des  BElemnites  qui  prEcedent,  mais 
elle  sen  distingue  a la  premiEre  vue  par  sa  grande  compression,  son  aplatissement  vers  FextremitE,  joint 
a son  sillon  trEs  court. 

Gis.  et  loc.  MM.  de  Verneuil  et  de  Keyserling  en  ont  recueilli  quatre  echantillons  identiques  entre 
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eux,  dans  les  schistes  bitumineux  de  l’etagc  oxfordien  de  Goroditche,  aunordde  Simbirsk  (Russie), 
ou  elle  est  rare. 

Explication  des  figures.  Pl.  XXIX,  fig.  10.  Jeune  age  vu  en  dessous. 

Fig.  11.  Le  memo  vn  de  cote. 

Fig.  12.  Individu  aduite  vu  en  dessous. 

Fig.  13.  Le  meme  vu  de  cote,  a Dessus.  b Dessous. 

Fig.  li.  Coupe  au  milieu  de  l’alveole. 

Fig.  15.  Coupe  pres  de  l’extremite. 

Fig.  16.  Coupe  a l’extremite. 

5.  BELEMNITES  KIRGHISENSIS.  — id' Orb.,  48U.) 

PL.  XXIX,  FIG.  17-21. 

B.  testa  elongato-conica,  subqmdratd,  infeme  depressd,  postice  longitudinaliter  sulcata ; sulco  brevi 
evanescente ; aperturd  quadrata;  alveola,  angulo  20°. 

llostre  assez  allongfi,  coniprime  sur  les  cotes,  fortcment  acumine  en  arrierc,  pourvu  a l’extremit6,  veis 
la  region  iuferieure,  d’unc  legcre  rainure  qui  s’elargit  et  forme  un  sillon  qui  n’occupe  que  le  quart  de  la 
longueur,  s’effacant  tout  aussitot  pour  ne  plus  former  qu’un  meplat  jusqu’k  la  partie  supfirieure.  Ouverture 
comprimee,  presque  carree ; la  coupe  est  peu  differente  sur  la  longueur.  Ligne  apiciale  excentrique,  placee 
a l’cxtremite  de  l’alveole  aux  30  cent,  inferieurs  du  diam&re.  Alveole  tres  arquee  vers  le  bas,  ayant  20° 
d’ouverture. 

Dimensions.  Longueur  lotalc,  95  millimetres.— I’ar  rapport  5 la  longueur  : diametresupeneur,  0,17. 
Rapports  et  differences.  Cette  espece,  tout  en  ayant  le  sillon  interrompu  des  B.  Pandenanus,  Puzosia- 
nus  et  magnificus,  se  distingue  de  la  premiere  par  sa  forme  carree  et  non  deprimee ; de  la  seconde,  par 
l’excentricit6  de  sa  ligne  apiciale,  par  sa  forme  carr6e  et  par  son  moindre  allongemcnt.  Elle  se  distingue 
encore  de  la  troisieme  par  lesmemes  caracteres  etpar  1’angle  de  son  alveole  beaucoup  moins  ouvert.  C’est 
un  type  bien  difKrent. 

Gis.  et  loc.  MM.  de  Keyserling  et  de  Verneuil  l’ont  dccouverte  dans  les  grfes  de  l’etage  oxfordien  des 
environs  d’Orenbourg,  steppe  de  Saragula  (Russie),  ou  elle  est  tres  rare. 

Explication  des  figures.  Pl.  XXIX,  fig.  17.  Individu  vu  de  cot6.  a Dessus.  b Dessous. 

Fig.  18.  Le  meme  vu  en  dessous. 

Fig.  19.  Coupe  a la  partie  superieure  de  l’alveole. 

Fig.  20.  Coupe  au  tiers  inferieur. 

Fig.  21.  Coupe  longitudinale. 

6.  BELEMNITES  PAN  DERI  ANUS . — ( d'Orb 48U.) 

PL.  XXX,  FIG.  1-13. 

Belemniles  Aalensis,  Fiscl..,  1837,  Oryct.  du  gouv.  de  Moscou,  p 173,  pl.  49,  fig-  H 
Belemnites  excentricus,  id.,  1843,  Revue  desfoss.  de  Moscou,  n 5? 

B.  testa  brevi,  subconica,  lateraliter  compressd ; postice  subtus  mpressa,  acuminata;  apertura  com- 
pressa;  alveolo,  angulo  22°. 

Rostre  lisse,  assez  court,  conique,  elargi  en  avant,  acumine  et  d*oit  en  arrive,  ou  son  extremite  est  tres 
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effiiye.  On  remarque  de  chaque  cote  un  fort  meplat  sur  toute  la  longueur,  et  en  dessous,  pres  de  I’extre- 
mity  seulement,  un  leger  canal  ou  une  simple  depression  qui  s’elface  peu  apres.  Ouverture  comprimee; 
alveole  aplatie  sur  les  cotfis,  coupee  vers  la  moitie,  comprimee  commc  la  bouche.  Ligne  apicialc  tres  excen- 
trique,  placee  au  sommet  de  1’alveole  aux  27  cent,  inferieurs  de  la  largeur,  puis  formant  un  arc  dont  la  con- 
vexity est  en  dessous,  en  se  rapprochant  de  plus  en  plus  du  cote  ventral  jusqu’a  affleurer  presque  le  bord 
vers  l’extremity.  Cavite  alvcolairc  rondo,  legfirement  arquee  sur  la  longueur,  et  occupant  la  moitie  du 
rostre;  son  extremity  est  forieineut  inclinee  vers  la  region  ventrale;  son  angle  est  de  22°.  Les  cloisons  des 
loges  aeriennes  sont  tres  rapprochyes. 

Observation.  Jeune,  au  diametre  de  7 millimetres  (Pi.  XXX,  fig.  7-9),  le  rostre  est  proportionnellement 
beaucoup  plus  allonge,  sa  ligne  apiciale  moins  excentrique,  el  l’ensemble  beaucoup  plus  grele.  Au  dia- 
metre de  14  millim.  (fig.  10,  11),  elle  conserve  absolument  la  mfime  forme;  au  diamfetre  de  27  millim., 
l'ensemble  est  deja  infiniment  plus  court,  ct  1’on  retrouve  l’intermediaire  ou  le  passage  aux  rostres  adultes. 
Ceux-ci,  au  diametre  de  27  millimetres  (fig.  1 it  5),  sont  courts,  assez  coniques,  a extrymite  aigue  pro- 
longee.  11  arrive  alors  quelquefois,  sans  doute  par  suite  d’une  blessure  de  l’animal,  que  les  couches  de 
parties  calcaires  qui  doivent  etre  partout  repartics  d’une  manure  reguliere  chez  les  individus  places  en  des 
conditions  normales,  commencent  a ne  plus  se  deposcr  d’une  f-galc  ypaisseur;  elles  sont  plus  minces  en 
dessus  et  m0me  ne  vont  plus  h l’exti-ymity  en  dcssus;  des  lors,  la  forme  de  cette  extremity  change,  de- 
vient  bossue  en  dessus,  et  Unit  par  prendre  la  forme  des  figures  13  et  14 , tres  vieil  individu  dont  le  diametre 
est  de  31  millimetres;  alors  on  voit  toujours  en  dessous  les  couches  en  retrait  les  uncs  sur  les  aulres, 
l’6tat  pathologique  du  derme  de  l’animal  perdant  de  plus  en  plus  ses  proprietes  secrytanles. 

Dimensions.  Longueur  du  rostre,  140  millimetres.  — Par  rapport  4 la  longueur  : diametre  supe- 
rieur,  0,20.  m 

Rapports  et  differences.  Au  premier  aperem,  j’avais  pense  h ryunir  ces  echantillons  au  Belemnites  excen- 
tricus,  tant  (au  moins  pour  les  individus  dyformes)  ils  offrent  d’analogie ; mais  en  les  analysant  compara- 
tivement,  j’ai  reconnu  qu’a  tous  les  ages  ils  s’en  distinguaient  par  une  forme  plus  comprimee,  moin* 
tetragone,  par  le  manque  de  pointe  mucronye,  par  la  prysence  d’une  depression  inferieure  marquye  a la 
partie  anterieure  du  dessous,  par  une  extremity  plus  allongee,  plus  conique,  par  son  alveole  de  22°  au  lieu 
de  19,  et  enfin  par  une  ligne  apiciale  beaucoup  plus  excentrique,  caracteres  qui , reunis  sur  tous  les 
rostres  rencontres  en  Russie,  demontreut  une  especc  distinctc. 

Gis.  et  loc.  MM.  Murchison,  de  Verneuil  ct  de  Keyserling  ont  recueilli  en  trbs  grand  nombre  cette  especc 
dans  les  marncs  oxfordiennes  des  bords  du  Volga,  au  dessous  de  Kostroma,  et  aux  environs  de  Moscou. 
Elle  est  tres  commune  dans  un  lieu  et  dans  1’autre. 

Histoire.  C’cst  sans  doute  cette  espece  que  M.  Fischer  a rapportye  au  B.  Aalensis,  qui  n’est  autre  chose 
que  le  B.  giganteus  de  l'oolite  inferieure. 

Explication  des  figures.  Pc.  XXX,  fig.  I.  Individu  de  grandeur  naturelle  vu  en  dessous. 

FIG.  2.  Le  meme  vu  de  coty.  a Dessus.  b Dessous. 

Fig.  3.  Coupe  transversale  du  mOme  a la  partie  superieure.  a Dessus.  b Dessous. 

Fig.  4.  Coupe  bien  au  dessous  de  l’alveole. 

FIG.  5.  Coupe  a l’extremite  du  rostre. 

Fig.  6.  Coupe  longitudinale  montrant  la  ligne  apiciale  et  1’alveole. 

Fig.  7.  Jeune  individu  vu  en  dessous  de  grandeur  naturelle. 

Fig.  8.  Le  meme  vu  de  cote. 

Fig.  9.  Coupe  transversale  du  meme. 

FIG.  10.  Individu  un  peu  plus  vieux  vu  en  dessous. 
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Fig.  11.  Le  meme  vu  de  cote. 

Fig.  12-  Ires  vieil  individu  vu  en  dessous  montrant  les  couches  en  retrait,  c,  c. 

Fig.  13.  he  meme  avec  son  extremite  obtuse,  produite  par  les  couches  en  retrait,  c,  c. 


7.  BELEMNITES  MAGNIFICUS.  — ( d’Orb 18U.) 

PL.  xxxi,  fig.  1-5. 

B.  testa  elongatd,  cylindricd,  depressd,  acuminata;  subtus  complanatd,  postice  anguste  canahculaid; 
aperturd  subtetragond  ; alveolo,  27°  1/2. 

Rostre  trbs  allong*.  sub-cylindrique  sur  , moitid  de  sa  longueur,  “ ^ £££  ™ 
l’extremite  nui  est  trfes  allongee,  ridee  en  long  i.  la  pointe,  ct  de  plus  ornee  en  t.avcis,  sur  les  v eux  mm 
vidus  de  rides  ponctuees  par  lignes  ondulees  irrSgulieres.  11  part  de  la  pointe  en  dessous  dabord  deux 
petits’  sillons  etroits  q.u  se  rapprochent  ct  ferment,  en  se  rbunissant  a peu  de  distance  de  la  pointe,  un  se 
sillon  aussi  large  que  les  deux  premiers  ensemble;  bientol  ce  silloq  s’elargit,  s efface  et  se  trouve  tem- 
pi^ vers  les  parties  superieures,  par  un  simple  mfiplat.  ll  est  a remarquer  que  des  1’mslant  ou  le  sillon 
s’elargit  la  maliere  composante,  d'aspect  presque  cored  qu’elle  conserve  partout,  dcvient  blanche,  peu 
serree  et  s’exfolie  facilcment.  Ouverture  sub-tdtragone,  plus  large  en  dessous  qu’en  dessus.  Ltgne  ap.c.ale 
res  excentrique  partout.  Cavite  alveolaire  courte,  inclinee  en  dessous;  ses  angles  «ontde  27  1/5. 

Dimensions.  Longueur  totale,  225  millimetres.  - Far  rapport  i.  la  Ion  ueur : grand  d.ame  re 

Rapports  et  differences.  Trds  voisine  du  Belemnites  Puzosianm  dOrb.  (Paleont.,  pi.  lb),  par  sa 
forme  llongee,  paries  rides  et  parle  sillon  de  sa  pointe,  cette  magnifique  espbee  s’en  d.stmguepar  sa  coui 
non  comprimdi  en  avant,  par  le  mdplat  infbrieur,  par  la  depression  de  son  extrem.te  par  I’excentncte 
remarquablc  de  sa  ligne  apiciale  et  par  son  alveole,  dont  l’angle  est  de  27"  au  l.eu  de  16. 

' Us  ct  toe.  Idle  a etc  recueillie  par  MM.  de  Verneuil  et  deKeyserling,  dans  les  .names  de  1 Stage  oxtor- 
dien  inferieur  sur  les  bords  du  Volga,  au  dessous  de  Kostroma  (Russie),  a Goroditcbe,  pres  de  Simbirsk, 

et  a Saragula,  aux  environs  d’Orenbourg,  ou  elle  est  rare. 

Explication  des  figures.  Pl.  XXXI,  fig.  1.  Individu  de  grandeur  naturelle  vu  en  dessous. 

Fig.  2.  Le  meme  vu  de  cote,  a Dessus.  b Dessous. 

Fig.  3.  Coupe  transversale  a moitie  de  l’alveole. 

Fig.  4.  Coupe  bien  au  dessous  de  l’alveole. 

Fig.  5.  Coupe  pres  de  l’extrdmite. 

On  a indiqufi  les  especes  suivantes  de  Belemnites  comme  se  trouvant  en  Russie.  Nous 

Cam-  que  nousn’avons  rien  trouve  qui  leur  ressemblat  dans  les  nombreux  dchantil.ons  que  nous  avons 

pu  compar  Fischer,  1837,  Oryct.  de  Moscou,  p.  173,  pl.  49,  fig.  1- 

17b  aLa  « h— • •*»  <1“  » »•  «•«  - “’”illc  w* 4 1'“m* 

,y!rn,lj.  figure  denude  par  ».  Fischer  repute  « d.».e  ....  .rongeur  de  no.re  B. 

B.  paxiUosus,  Fischer,  1837,  Oryct.  de  Moscou,  p.  173  n«  2. 

Le  B.  paxillosus  de  Scblotheim  doit  etre  rapporte  au  lias. 

B.  Listen , Fischer,  1837,  Oryct.  de  Moscou,  p.  174. 

Le  B.  Listen  de  Mantel!,  ou  mieux  le  B.  minimus  Lister,  est  propre  au  terrain  cretace  «ne  se 
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point  certaiuement  en  liussie.  L ’espece  de  M.  Fischer  est  probablement  une  de  celies  que  nous  avons  fait 
figurer. 

B.  excentricus,  Fischer,  1843,  Revue  des  foss.  de  Moscou,  n°  5. 

C’esl  probablement  notre  B.  Panderianus. 

B.  compressus,  Fischer,  1843,  Revue  des  foss.  de  Moscou,  n°  6. 

Cette  espece,  propre  au  lias  en  France,  est  probablement  l’objet  d’une  erreur. 

B.  canaliculatus,  Fischer,  1843,  Revue  des  foss.  de  Moscou,  n°  7. 

B.  giganteus?.  von  Bitch,  Beitv.,  p.  77. 

B.  breviformis,  Jazikof,  Archiv.  von  Russland,  Erman,  vol.  iv,  p.  163. 

Espece  propre  au  lias  en  France. 

B.  hast aius,  M.  Frears  in  litteris. 

Cette  espece  est  en  France  de  l’etage  oxford  icn  el  dev  rail  se  trouver  en  Kussie,  tnais  nous  ne  I’avons 
pas  vue. 


AMMONITES.  — (Bruguierc.') 

1.  AMMONITES  VIRGATUS.  — [von  Buck.) 
PL.  XXXI,  FIG.  6-1.2. 


Ammonites  virgalus,  vonBuch.  Explic.  dc  trois  planches  d’ Amman  , pi.  2,  lig.  1. 

— — Id.,  1840,  Beilr.  sur  geb.  Russl. 

— — Fiseh.,  1843,  Revue  des  foss . de  Moscou,  p.  13. 


A.  testa  compressa,  non  carmata;  anfractibus  compressis,  convexis,  transvenim  costatis;  costiscari- 
natis  4-1  fascicularibus ; dorso  rotundato;  aperturd  compressa ; septis  lateribus  5-lobatis. 

Coquille  plus  ou  moins  comprimee,  non  care  nee.  Spire  formee  de  lours  comprimes,  ornes  en  travers 
de  cotes  reunies  en  faisceaux,  au  nombre  de  vingt  et  quelques,  formes,  sur  les  echantillons,  a tours 
etroits,  de  cotes  aigues,  qui,  d’abord  simples,  rcunissent  en  suite , 4 la  moitie  de  leur  longueur,  trois 
a cinq  cotes  aigues,  dont  les  plus  longues  sont  en  avant  et  les  plus  courtes  en  arriere.  Chez  les  Echantillons 
a tours  larges,  les  cotes  foment  des  faisceaux  des  le  pourtour  de  l’ombilie;  toutes  ces  cotes  passenl  sur 
le  dos.  Dos  arrondi  convexe.  Bouche  comprimee,  ovale  ou  oblongue,  fortement  ecliancrec  par  ie  retour 
de  la  spire.  Cloisons  symetriques  decoupees  de  chaque  cote  en  cinq  lobes  formes  de  parties  impaires  et  de 
selles  presque  paires.  Lobe  dorsal  aussi  large  et  presque  aussi  long  que  le  lobe  lateral-superieur,  orne 
d’un  tres  grand  nombre  de  petites  branches.  Selle  dorsale  aussi  large  que  le  lobe  latdral-superieur,  divisee 
en  deux  parties  inegales,  la  plus  grande  externe.  Lobe  lateral-superieur  large,  pourvu  de  chaque  cote  de 
trois  ou  de  quatre  branches  tres  ramifiees,  independamment  de  la  brauche  lerminale.  Selle  laterale  la 
moitie  du  lobe  lateral-superieur,  partagee  en  deux  feuilles  peu  ind'gales.  Lobe  lateral-infericur  de  metric 
forme,  mais  de  moitie  plus  petit  que  le  lobe  lateral-superieur.  II  y a ensuite  trois  lobes  auxiliaires  d’autant 
plus  obliques  que  les  echantillons  ont  les  tours  plus  larges.  La  ligne  du  rayon  central,  en  partant  de  l’ex- 
tremite  du  lobe  dorsal,  coupe  la  pointe  du  lobe  lateral-superieur,  passe  au  dessous  des  autres  lobes,  mais 
touche  I'extremite  du  dernier  lobe,  surtout  sur  les  echantillons  a tours  etroits. 
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Observations.  Peu  d’especes  sont  aussi  variables  que  celle-ci,  suivant  Page  el  les  individus.  Jeune,  elle 
a gen6ralement  l’ombilic  6troit,  et  s’ornede  cotes  nombreuses,serrees,dont  les  faisceaux  sonl  peu  distincts, 
et  partent  toujours  du  pourtour  de  l’ombilic.  Quelques  individus  restent  comprimcs  avec  les  tours  larges; 
alors  les  faisceaux  de  cotes  partent  toujours  du  pourtour  de  l’oinbilic,  mais  il  arrive  aussi  souvent  que 
ces  tours,  a un  diametre  qui  varie  de  30  b 70  millimetres,  deviennent  plus  etroits;  alors  les  faisceaux  de 
cotes  s’eloignent  du  pourtour  de  l’ombilic,  souvent  jusqu’b  plus  d’a  moitie.  C’est  alors  que  le  lobe  s’incline 
vers  l’ombilic,  et  que  les  lobes  auxiliaires  prennent  plus  d’obliquite. 

Dimensions:  Variete a tours  larges.  Diametre,  120  millimetres.  — Par  rapport  au  diametre  : largeur  du 
dernier  tour,  0,b9;  fipaisseur  du  dernier  tour,  0,27;  recouvrement  du  dernier  tour,  0,18;  largeur  dc 
l’ombilic,  0,20. 

Variete  a tours  etroits.  Diametre,  120  millimetres.  — Par  rapport  au  diametre  . largeur  du  dernier 
tour,  0,39;  epaisseur  du  dernier  tour,  0,35;  recouvrement  du  dernier  tour,  0,15;  largeui  de  lom- 
bilic,  0,36. 

Rapports  et  differences.  Cette  charmante  espfece,  I’une  des  plus  remarquables  du  genre,  se  distingue 
facilement  5 ses  faisceaux  de  cotes,  pour  ainsi  dire  circonscrits  par  une  cote  ext6iieuie  qui  les  embrasse. 

Gis.  et  loc.  Elle  est  extremement  abondante  dans  les  argiles  et  marnes  oxfordiennes  sableuses  noira- 
tres  des  environs  de  Moscou,  principalement  sur  les  bords  de  la  Moskowa,  pres  du  village  de  Koroshovo 
(vol.  I,  p.  236). 

Explication  des  figures.  Pl.  XXXI , fig.  6.  Jeune  individu  de  grandeur  naturelle. 

Fjg.  7.  Le  meme  vu  du  cote  de  la  bouche. 

Fig.  8.  Individu  de  la  variete  comprimee  de  grandeur  naturelle. 

Fig.  9.  Le  meme  vu  du  cote  de  la  bouche. 

Fig.  10.  Individu  de  la  variety  a tours  etroits,  de  grandeur  naturelle. 

Fig.  11.  Le  meme  vu  du  cote  de  la  bouche. 

Fig.  12.  Une  cloison  grossie.  Dessinde  par  raoi. 

2.  AMMONITES  PALLASIANUS.  — (d’Orb.,  4844.) 
pi.,  xxxii,  fig.  1-3. 

Ammonites  alternans,  Fisch.,  1837,  Oryct.  de  Moscou,  p.  171,  pl.  8,  fig.  2. 

A.  testa,  compressd , non  cannatd ,*  unfractibus  angustctlis , convcxis s transversim  acute  cos  tut  is ; costis 
simplicibus,  extem  'e  bifurcatts  ; dorso  rolundato ; aperlura  rotundatct;  septis  lateribus  4-lobatis. 

Coquille  comprimee  dans  son  ensemble,  non  carenee.  Spire  formee  de  tours  aussi  hauts  et  plus  hauls 
que  larges,  ornes  en  travers  par  tour  de  vingt-cinq  h vingt-huit  cotes  aigues  infigalement  espacees,  qui 
partent  du  pourtour  de  I’ombilic  et  vont  passer  sur  le  dos.  De  ces  cotes,  douze  ou  treize  se  bifurquent  au 
tiers  externe  de  la  largeur  des  lours,  et  passent  ainsi  sur  Je  dos  pour  se  reunir  de  meme  de  l’aulre  cote. 
Dos  arrondi,  convexe.  Bouche  ronde  ou  dcpriinee,  forlement  echancree  par  le  retour  de  la  spire.  Cloisons 
symetriques  decoupees  de  chaque  cote  en  quatre  lobes  formes  de  parties  impaires.  Lobe  dorsal  aussi 
large  et  aussi  long  que  le  lobe  lateral-superieur,  pourvu  de  deux  branches  et  de  quelques  petites  pointes. 
Selle  dorsalc  du  double  du  lobe  lateral-superieur,  divis6  irregulierement  en  trois  parties  a deux  festons. 
Lobe  lateral-superieur  pourvu  de  chaque  cote  de  trois  branches,  independamment  de  la  branche  terminale 
munie  dc  trois  pointes.  Selle  laterale  plus  large  que  le  lobe  lateral-superieur,  divise  en  deux  parties  presque 
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egales.  Lobe  lateral  inferieur;  le  quart  du  lobe  lateral  superieur  forme  de  cinq  pointes  obtuses.  il  v a en- 
sure deux  lobes  auxiliaires  composes  d’une  seule  pointe  oblique.  La  ligne  du  rayon  central,  en  partant  de 
l’extremilfi  du  lobe  dorsal,  touche  la  pointe  du  lobe  lateral  superieur,  et  passe  a une  tres  grande  distance 
an  dessous  des  a. tres. 

Observations.  Jeune,  jusqu’au  diametre  de  15  millimetres,  cette  espece  est  orneede  coles  tres  inegales : 
les  unes  ^levees,  bifurquees  exterieurement , entre  lesquelles  sont  deux  cotes  simples.  lusqu'a  son  plus 
grand  diametre  connu,  ses  dernieres  restent  toujours  aussi  tranchantes. 

Dimensions.  Diametre,  90  millimetres.  — Par  rapport  au  diametre  : largeur  du  dernier  lour,  0,31 ; 
epaisscurdu  dernier  tour,  0,35  ; recouv remen t du  dernier  lour,  0,5;  largeur  de  1 ombilic,  0,56. 

Rapports  el  differences.  Deuxespeces  serapprochent  de  celle-ci  par  leurs  cotes  bifurquees,  toutes  deux 
des  couches  oxfordiennes ; l'uue  est  le  jeune  de  l’A.  extrarmatns  d’Orb.  et  1’autrc  I’d.  ardnennensis d'Orb. 
(A.  bifurcatus  Schloth.,  non  bifurcata  Brug.) ; mais  die  se  distingue  de  la  premiere  el  de  la  seconde  pat 
ses  cotes  toujours  aigues  h tons  les  ages,  par  les  bifurcations  de  ses  cotes  au  tiers  externe,  et  enfin  par  des 
lobes  tres  dilferents. 

Gis.  et  loc.  On  la  rencontre  dans  les  argiles  noires  et  dans  les  marnes  sableuses  de  l’etage  oxfordien,  a 
Koroshovo,  pres  de  Moscou,  et  aux  environs  de  Simbirsk,  sur  le  Volga  (Russie). 

Explication  des  figures.  Pl.  XXXII,  fig.  1.  Coquille  de  grandeur  naturellc. 

FIG.  2.  La  meme  vue  du  c6te  de  la  bouche. 

Fig.  3.  Une  cloison  grossie  trois  fois.  Dessinee  par  moi. 

3.  AMMONITES  MEYENDORFI.  — {d’Orb.,  4844.) 

PL.  XXXII,  FIG.  4-5. 

A.  testa  discoidea,  in  flat  a,  transversim  inwqualiter  costata;  coslis  elevatis,  interne  bitubercidaiis ; 
inlermcdiisque  2-3,  coslis  simplicibus;  dorso  lato ; anfractibus  depressis ; aperturd  dilatata,  trans- 
verse,; septis  later ibus  bilob atis . 

Coquille  renflec,  non  carenee.  Spire  formee  de  tours  plus  larges,  deprimes,  ornes  en  travers  par  tour 
d’environ  douze  grosses  cotes  pourvues  interieurement  de  deux  tubercules,  dont  1’interne  est  le  plus  gros 
(ces  tubercules  formant  autant  de  pointes) . Entre  les  deux  tubercules  il  y a deux  petites  cotes.  Entre  chaque 
grosse  cote  il  y en  a deux  petites  depourvucs  de  tubercules.  Dos  tres  large,  convexe.  Bouche  deprimee, 
transverse,  forteinent  echancrfie  par  le  retour  de  la  spire,  et  pourvue  en  dehors  de  deux  pointes  de  chaque 
rote.  Cloisons  iuconnues. 

Dimensions.  Diametre,  50  millimetres.  — Par  rapport  au  diametre : largeur  du  dernier  tour,  0,6‘z; 
epaisseur  du  dernier  tour,  0,62 ; recouvrement  du  dernier  tour,  0,6 ; largeur  de  l ombilic,  0,35. 

Rapports  et  differences.  Cette  cspece  ressemble  beaucoup,  par  ses  doubles  tubercules,  a I’O.  Comuelianus; 
mais  elle  s’en  distingue  par  ses  grosses  cotes  plus  nombrcuses,  non  bifurquees  en  dehors  et  bifurquees 
entre  les  tubercules. 

Gis.  el  loc.  Elle"  a etc  recueillie  aux  environs  de  Saratof,  dans  des  concretions  calcaires  disseminees  au 
milieu  des  couches  argileuses  et  sableuses  de  la  grande  falaise  qui  forme  le  bord  droit  du  Volga.  Les  fos- 
siles  qu’on  y trouve  sont  caracteristiques  de  l’etage  oxfordien. 

Explication  des  figures.  Pl.  XXXII,  FIG.  5.  Coquille  de  grandeur  naturelle. 

FIG.  5.  La  m6me  vue  du  c6te  de  la  bouche  avec  ses  pointes. 
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4. 


AMMONITES  URALENSIS.  — ( d’Orb .,  1844.) 
PL.  XXX11 , FIG.  6-10. 


, lrM  JlscM,  Otott,  nan  car inalt ; mfmrtm  ccmexis,  ileprcs,,,,  interne  tS-comiu,  demine, 
c„„,,,resd,.  macme  16-cosmi,  ,alfa,c,cular,lm,;  im.  conacre,  rcmdmo,  in  media  iepreceo;  aperiura 
depressa,  entente  angulaia; septis  lateribus  6-lobatis. 

Coquille  comprint  dans  son  ensemble,  non  carbnee.  Spire  fornme  de  tours  plus  hauls  que  larges,  de- 
prints  ornes  en  travers  par  tour  d'environ  dix-buit  cotes  qui  partent  du  pourtour  de  1 omb.be,  s eleven  en 
Zh  nt  jusqu  au  tiers  interne  de  la  largeur  de  cheque  tour,  et  la  s’abaisseut  ensmte  pour  former  desespeces 
t i cea  x ie  trois  ou  quatre  peti.es  cotes,  qui  passent  sur  le  dos  et  vont  se  reun.r  du  cote  oppose  Ce 
cdtes  sont  an  nombre  de  soixante-seize  au  pourtour.  Dos arrondi,  tres convexe  neanmoms  marque  chezto 
adultes  d’une  depression  mbdiauc  qui  interrompt  un  peu  les  cotes.  Bouche  dep.miee,  uansmse  m.  pen 
an°uleuse  exterieurement,  profondement  ecbancr6e  par  Ic  retour  de  la  spire.  Cloisons  symetnques  decoupees 
dediaque  cote  en  six  lobes  formes  de  parties  impaires.  I.obe  dorsal  un  peu  plus  long  el  auss.  large  que  ie 
lobe  lateral  superieur,  orne  de  chaque  cote  de  quatre  branches,  d’au.ant  plus  grandes  qu  elles  sont  mfe- 
rieures  Selle  dorsale  le  double  plus  large  que  le  lobe  lateral  superieur,  terminee  par  quatre  feu. lies  tres 
digitecs  Lobe  lateral  superieur  court  et  large,  orne  de  chaque  cole  de  trois  branches,  mddpendamment 
de  la  branebe  terminale.  Selle  laterale  aussi  large  que  le  lobe  lateral  superieur,  terminee  par  tro.s  feu.lles 
i negates.  Lobe  latbral  inferieur  oblique,  beaucoup  moms  long  que  le  lobe  lateral  snper.eur,  ma.s  de  m me 
forme  il  v a cusuitc  quatre  lobes  auxiliaires  obliques,  dont  les  deux  derniers  tres  pet.ts.  La  hgne  du  . ay  on 
central,  en  partant  de  I’extrbmitb  du  lobe  dorsal,  passe  bien  au  dessous  de  tous  les  autres. 

Observations.  Au  diametre  de  10  millimetres,  cette  espece  a neul  cotes  au  pourtou.  de  oro  . . . 

00  millimetres  elle  en  a deja  quinze,  et  a 50  millimetres,  dix-buit.  On  voit  que  celles-c.  augmentent  en 
raison  de  l’accroissement  de  la  coquille.  Il  en  esl  de  meme  des  cotes  externes,  dont  le  nombre  var.e  smvant 

relui  des  c6tes  tuberculeuses.  . 

' Dimensions.  Diambtre,  130  millimetres.  - Par  rapport  au  diametre  : largeur  du  dernier  tom , >,.  , 

It  rfprnier  tour  0 35  • recouvrement  du  dernier  tour,  0,12;  largeui  delombil.c,  0,4- 
epaisseur du  derm  ’ ’ ' ’ iip  oar  ses  cStes internes,  de  I’d.  Goweriams Sow.;  mais 

Rnnnorts  et  di  He  rentes.  Cette  espece  esl  voisme,  pai  ses  ernes  > 

JZZJ  P»  son  enroulement  plus  rapid,,  par  » Cte.  internes  mens  lons,„s  ,,  non  .«b«rcu- 

""Jj’ “«  LTeUoT M per  k major  S.rajeski,  dans  son  edition  au  nord  de  IM , snr  les 
JX'di  peti.es  ri.io.-es  Tchol  et  Tolp,  ,er«  le  64- de  lad.-de,  e,  par  MM.  Mnrclnsott,  tte.-dorte. 
de  Verneuil,  a Kineshma,  sur  les  bords  du  Volga  (Russie). 

Explication  des  figures.  Pl.  XXXII,  FIG.  6.  Coquille  reduite. 

PIG  7.  La  meme  vuc  du  cote  de  la  bouche. 

B'ig.  8.  Jeune  individu  vu  de  c6te. 

Fig  9 Le  meme  vu  du  cote  de  la  bouche. 

Fig.  10.  Cue  cloison  de  grandeur  naturelle,  Dessinee  par  mo„ 
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5.  AMMONITES  PANDER!.  — (. Eichwald .) 

PE.  XXXIII,  FIG.  1-5. 

Ammonites  communis,  Fischer,  1837,  Oryct.,  p.  170,  n°  11,  pi.  5,  fig.  1. 

Ammonites  biplex,  Fischer,  1837,  ibid.,  pi.  6,  fig.  3. 

Ammonites  Panderi,  Eichw.,  I8/1O,  Die  Urwelt  Russl.,  lieft  i,  p.  103,  pi.  It,  fig.  7. 

- Mosquensis,  Fischer,  1842,  Revue  desfoss.  tie  Moscou,  p.  13. 

A.  testa  discoidea , non  carmata ; anfractibus  convexis,  rotundatis , transversim  sulcatis,  costatis ; costis 
^2-38  in  medio  bifurcatis ; dorso  convexo,  rotundato ; apertura  subcirculari;  septis  lateribus  l-lobatis. 

Coquille  comprimee  dans  soil  ensemble,  non  carenee.  Spire  formee  de  tours  arrondis,  tres  legerement 
comprimes,  ornes  en  travers  de  vingt-deux  a Irente-huit  coles  pen  elevces,  qui  partem  du  pourtour  de 
l’omhilic , sc  dirigent  un  pen  obliqucment  en  avant , et  se  bifurquent  vers  la  moitie  de  la  largeur.  Les 
cotes  passent  alors  sans  s interrompre  sur  le  dos,  pour  aller  ensuite  se  terminer  an  cote  oppose.  On  remar- 
que encore  pai  tour  deux,  troisouquatre  profoudssillonstransverses.  Dos  arroudi,  convexe.  Bouche ronde, 
on  pen  comprimee,  fortement  ecliancree  par  le  retour  de  la  spire.  Cloisous  sjmetriques  dScoupees  de 
chaque  cote  eu  quatre  lobes  formes  de  parties  impaires.  Lobe  dorsal  plus  large  et  aussi  long  que  le  lobe 
lateral-superieur,  orne  de  chaque  cole  de  trois  branches.  Selle  dorsale  plus  large  que  le  lobe  lateral— 
superieur,  irregulierement.  partagecen  deux  feuilles,  dont  la  plus  grande  est  exlerne.  Lobe  lateral-superieur 
terming  pai  tiois  blanches  peu  divisees.  belle  laterale  aussi  large  que  le  lobe  lateral-superieur,  formee  de 
deux  parties  presque  egales.  Lobe  laleral-interieur  de  mcme  forme  et  le  quart  du  lobe  lat/'i  al-superieur. 
II  n’y  a plus  ensuite  que  deux  lobes,  dont  le  premier  a trois  pointes,  le  second  une  seule.  La  ligne  du 
rayon  central,  en  partant  de  I’extremite  du  lobe  dorsal,  touche  la  pointe  du  lobe  lateral-superieur  et  passe 
bien  au  dessous  des  autres. 

Observations.  Au  diamfetre  de  30  millimetres,  cette  especea  les cotes  tres  rapprochees.  Elies conservem 
ce  caiactgiejusqu  au  diametre  de  70  millimetres;  alors  ellcs  s’eloignent,  se  bifurquent  moins  nigulieremem, 
ou  dies  out  une  troisieme  cote  externe  entre  chaque  cote  bifurquOe. 

Dimensions.  Diametre,  115  millimfetres.  — Par  rapport  au  diametre  : largeur  du  dernier  tour,  0,31; 
epaisseur  du  dernier  tour,  0,30;  recouvrement  du  dernier  tour,  0,7  ; largeur  de  I’ombilic,  0,45. 

Rapports  ct differences.  Cette  espfece  appartieut  au  groupe  dans  lequel  il  est  plus  difficile  de  reconnaitre 
les  especes.  Neanmoins  des  comparaisons  minutieuses  amenent  a les  circonscrire  tres  cxactement.  File  est 
voisine  en  meme  temps  des  A.  communis  du  lias  superieur,  A biplex  de  I’etage  oxfordien  superieur,  el 
d’une  troisieme  espece  de  la  grande  oolite;  mais  elle  sc  distingue  de  la  premiere  par  ses  cdtes  bifurquees  a 
la  moitie  de  la  largeur  des  tours  au  lieu  de  l’etre  au  tiers  externe,  et  pai-  un  lobe  de  plus  de  chaque  cote 
de  la  seconde  , par  les  memes  caracteres  et  par  son  age  adulle;  de  la  troisieme,  par  ses  cotes  infiniment 
plus  espacees  sur  le  dos,  non  interrompues  dans  Page  adulte,  ct  par  ses  lobes. 

Gis.  et  loc.  Elle  a etc  recueillie  a Koroshovo,  prOs  de  Moscou  ; pres  de  Pies,  sur  les  rives  du  Volga  ; a 
Makarief,  sur  la  riviOre  Lnja,  affluent  du  Volga  (gouvernemenl  de  Kostroma). 

Explication  des  figures.  Pl.  XXXIII,  fig.  1.  Coquille  reduite. 

Fig.  2.  La  memo  vuc  sur  la  bouche. 

Fig.  3.  Jeunc  individu  de  grandeur  naturelle. 

Fig.  U.  Le  meme  vu  sur  la  bouche. 

Fig.  5.  Une  cloison  grossie.  Dessinee  par  inoi. 
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6.  AMMONITES  KIRGHISENSIS.  - (■ d’Orb .,  48U.) 

PL.  XXXIII,  FIG.  6,  7. 

A.  testa  discoidea,  compressd,  non  carinatct ; anfractibus  compressis  interne  tuberculatis , externe 
costatis ; costis  5-fascicularibus  in  dor  so  inter  r up  vis ; dor  so  truncato,  lavigato,  vel  excavato;  apertura 
compressd,  oblongd,  anlice  truncatd. 

Coquille  ties  comprimee  dans  son  ensemble,  non  carenee.  Spire  formee  de  tours  comprimes,  aplatis 
sur  les  cot6s,  coupes  carrement  au  pourtour  de  l’ombilic,  et  la  pourvus  de  vingt  a vingt-cinq  tubercnles 
comprimes.  transverses,  de  chacun  desquels  partem,  comme  autant  de  faisceaux,  quatre  ou  cinq  cotes 
droites  qui  vont  se  terminer  sur  les  cotes  du  dos.  Dos  etroit,  tronque,  lisse  au  milieu,  souvent  excave. 
Bouche  oblongue,  tronquee  en  avant  ct  eu  arriere,  ou  elle  est  profond&nent  echancree  par  le  retour  de  la 
spire.  Cloisons,  je  n’ai  pas  pu  les  dislinguer  asscz  pour  les  decrire. 

Observations.  Au  diametre  de  210  millimetres,  la  coquille  est  lisse  sur  les  cotes;  le  dos  est  rond  et  i / 
ne  reste  plus  que  les  tubercules  du  pourtour  de  l’ombilic.  Au  diametre  de  20  millimetres,  les  tubercules  du 
pourtour  de  l’ombilic  n’existent  pas  encore ; ils  ne  naissent  qu’a  6.0  millimetres. 

Dimensions.  Diametre,  200  millimetres. 

Rapports  et  differences,  Cette  espece  se  rapproche,  par  les  tubercules  du  pourtour  de  son  ombilic  et 
parses  cotes interrompues  sur  le  milieu  du  dos,  de  l’A.  Moreanus  de  I’etage  oxfordien  inferieur;  maiselle 
s’en  distingue  par  ses  tours  plus  comprimes,  par  sou  dos  aussi  fortement  canalicule,  par  ses  cotes  en  fais- 
ceaux, et  par  la  partie  la  plus  elevee  des  cotes  placee  au  pourtour  de  l’ombilic  interieur  au  lieu  d’etre 
externe. 

Gis.  ct  loc.  Iille  aete  decouverte  a Saragula,  au  nordde  Gorodok  Sakmarsk,  pres  d’Orenbourg,  dans  un 
gres  chlorite,  rempli  de  fossiles. 

Explication  des  figures.  Pl.  XXXIII , FIG.  6.  Coquille  reduite  de  moitie. 

Fig.  7.  La  meme  vue  du  cote  de  la  bouche. 

FtG.  8.  Jeune  age  de  grandeur  naturelle. 

7.  AMMONITES  BRIGHTI1,  — {Pratt.) 

pi.,  xxxiii,  fig.  9-13. 

Ammonites  lunula.  Fischer,  1837,  Oryct.  de  Moscou,  p.  169,  pl.  5,  fig.  2;  pl.  6,  fig.  6. 

— Brightii,  Pratt,  1841,  Ann.  and  mag.  of  nat.  Hist.,  pl.  4,  fig.  4. 

A.  testa  discoidect,  compressd,  carinatd;  anfractibus  compressis,  carinalis,  interne  tuberculis  com- 
pressis, il-ornatis,  externe  transversim  sulcatis ; dorso  carinato;  apertura  compressd  sagittatd;  septis 
lateribus  5-lobatis. 

Coquille  comprimee,  carenee  au  pourtour.  Spire  formfe  de  tours  tranchants,  extSrieurement  tres  corn- 
primes,  ornes  pres  de  l’ombilic  de  quinze  a dix-sept  tubercules  transverses,  obliques,  qui  s’etendent  jusqu’au 
tiers  de  la  largeur  des  tours  sous  forme  de  cote  incertaine,  et  disparaissent  ensuite.  En  dehors,  il  nait  une 
quarantaine  de  cotes  arqufies  simples,  qui  elles-memes  s’6vanouissent  pres  du  dos.  Dos  carene,  tranchant 
lorsque  le  test  existe,  presque  arrondi  et  lisse  dans  le  motile.  Bouche  comprimee  en  ferde  lance,  fortement 
echancree  en  arrifcre  par  le  retour  de  la  spire.  Cloisons  sym6triques,  decoupees  de  chaquc  cote  en  cinq  lobes 
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formes  de  parties  impaires.  Lobe  dorsal  plus  court  d’un  tiers  et  aussi  large  que  le  lobe  lateral  superieur, 
orae  d’une  enorme  branche  terminale  a six.  poinles.  Selle  dorsale  aussi  large  que  le  lobe  lateral  superieur, 
djyisee  en  trois  feuilles  inegales  par  deux  lobes  accessoires,  eux-mdmes  ti  es  ioegaux.  Lobe  lateral  superieur 
tr6s  grand,  elargi  en  bas,  orae  de  chaque  cote  de  quatre  branches,  indepeudamment  de  la  branche  termi- 
nale. Selle  Iat6rale  plus  etroite  que  le  lobe  lateral  superieur,  terminee  par  deux  branches  tres  inegales, 
dont  la  plus  haute  est  interne.  Lobe  lateral  inferieur  d’un  tiers  plus  court,  mais  de  meme  forme  que  le 
lobe,  lateral  superieur.  Les  selles  auxiliaires  sont  de  plus  en  plus  etroitcs  et  inegales.  Les  lobes  suivants 
conservent  la  meme  forme,  tout  en  derenaut  de  plus  en  plus  petits.  La  ligne  du  rayon  central,  en  partant 
de  l’extremit6  du  lobe  dorsal,  coupe  le  quart  du  lobe  lateral  superieur,  touche  la  pointe  du  lobe  lateral- 
inferieur,  mais  passe  bien  au  dessous  des  autres. 

Observations.  Cette  espece  est  entiercment  lisse  jusqu’au  diametre  de  15  millimetres;  elleprend  ensuite 
les  tubercules  du  pourtour  de  Fombilic;  mais  les  coles  ext6rieures  ne  commencent  a se  montrer  qu’au 
diametre  de  22  millimetres.  Les  cotes  se  marquenl  ensuite  davantage.  Les  tubercules  disparaissent  au 
diametre  de  60  millimetres.  Les  cotes  s’elfacent  h celui  de  65,  el  la  coquille  redevient  lisse  comme  a son 
jeune  age.  11  exislc  deux  varietes  qui  tiennent  probableinent  au  sexe.  Ces  varietes  consistent  dans  le  plus 
on  moins  de  largeur  des  lours,  el  des  lors  dans  le  diametre  de  1’ombilic  d’autant  plus  reduit  que  ces  tours 
sont  moins  etroits. 

Dimensions.  Diametre,  57  millimetres.  — Par  rapport  au  diametre:  largeur  du  dernier  tour,  0,38; 
£paisseur  du  dernier  tour,  0,20 ; recouvrement  du  dernier  tour,  0,10 ; largeur  de  l’rmbilic,  0,35. 

Rapports  el  differences.  Cette  espece  se  rapproche,  par  ses  cotes  obliques  et  arquees,  de  I’d.  Baugieri 
des  couches  oxfordiennes  de  l’ouest  de  la  France;  mais  elle  s’en  distingue  par  le  manque  de  pointes  aux 
cotes  internes  et  de  festons  sur  la  carbne. 

Gis  et  loc.  Elle  a etc  recueillie  i Koroshovo,  pr6s  de  Moscou,  par  MM.  Frears  et  Murchison;  M.  Hom- 
itiaircde  Hell  l’a  egalemcnt  reucontree  en  Crimee.  En  France,  elle  est  propre  aux  couches  oxfordiennes  in- 
fe; ieures,  et  a ete  rencontre  a Lifol,  pres  de  Neufchateau  (Vosges);  a Chaumont,  (Hante-Marne) ; a 
Taisee,  pres  de  Thouars ; a Niort  (Deux-Sevres) ; aux  Vaches-Noires  (Calvados)  ; aupres  de  Never 
(Nibvre) ; au  mont  du  Chat  (Savoie). 

Explication  des  figures.  PL.  XXX1I1 , fig.  9.  Coquille  de  grandeur  naturelle  adulte.  Echantillou 
de  France. 

Fig.  10.  La  meme  vue  sur  le  cote  de  la  bouche. 

Fig.  11.  Jeune  individu  de  grandeur  naturelle  de  liussie. 

Fig.  12.  Le  meme  vu  du  cote  de  la  bouche. 

Fig.  13.  Une  cloison  grossie  quatre  fois.  Dessinee  par  moi. 

8.  AMMONITES  CORDATUS.  — (Sower by.) 

PL.  X XXIV,  FIG.  1-5. 


Ammonites  cordalus.  Sow.,  1812,  Min.  conch vol.  i,  p.  51,  pi  17,  fig.  1-li. 

— quadralus,  id.,  ibid.,  fig  3. 

— serratus,  id.,  ibid.,  p.  65,  pi.  2fi. 

— vertebralis,  id.,  1817,  ibid.,  vol.  n,  p.  147,  pi.  165. 

— maltonensis,  Young  et  Birds,  1822,  pi.  12,  fig.  10. 

— serratus,  Haan,  1825,  Amm.  et  Goniat.,  p.  106,  n“  8. 

vertebralis , id.,  ibid.,  p.  122,  n°  44. 
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Ammonites  quadratus,Hean,  1835,  Amm.  et  Gonial.,  p.  103,  n°  2. 

— cordalus,  id.,  ibid.,  p.  105,  n°  6. 

— — D’Orbigny,  1825,  Tableau  des  Ciphal.,  p.  76. 

— verlebralis,  Phill.,  1829,  Geol.  Yorks.,  p.  131,  pi.  4,  fig-  36. 

— funi/erus,  id.,  ibid.,  pi.  6,  fig.  23. 

— lenticularis,  id.,  ibid.,  fig.  25. 

— cordatus,  Zieten,  1830,  Verst.,  pi.  15,  fig.  7. 

— — Romcr,  1835,  p.  189,  n°  17. 

_ — Broun,  1837,  Lelh.  geogn.,  p.  437,  n”  17,  pi.  22,  fig.  15. 

— radians,  Fischer,  1837,  Oryct.  de  Moscou,  pi.  6,  fig.  3,  b (non  Schlotheim). 

— exarata,  Michaud  et  Potiez,  1838,  Gal.  de  Douay , p.  15,  n°  21,  pi.  4,  fig.  1 (non  exarata  Young). 

— cordatus,  vonBuch,  1860,  Bcilr.  zur  Geb.  Russl.,  p.  77  etlOl. 

— — Id.,  1842,  Karst.  Archiv.,  p.  533. 

_ — Fischer,  1843,  Revue  des  foss.  de  Moscou,  p.  11. 

— vertebralis,  id.,  ibid.,  p.  17. 

A.  test&  compresses,  transversim  18-20  coslata  ; costis  elevatis,  in  medio  bifidis,  obliquis-,  anfractibus 
semi-involutis , lateribus  convexis ; dorso  carinato ; Carina  compresses,  margine  cresiata;  apertnra  cor- 
data;  septis  later  alibus  4-lobatis. 

Coquille  comprimee  on  renflde,  carenec,  ornee  en  leavers  par  lour  dedix-neufatrente-unecoteselevees 
qui  partent  du  pourtour  de  l’ombilic,  s’elevent  de  plus  en  plus  jusqu’a  la  moitie  de  la  largeur  du  tour,  ou 
clles  sont  quelquefois  tuberculeuses,  se  bifurquent  et  s’inflechissent  fortemenl  en  avant  pour  rejoindre  la 
carbne.  Souvent  il  y a encore  une  petite  cote  intermediate  entre  chaque  bifurcation.  Toules  ces  cotes 
forment  sur  le  dos  muni  d’une  quille  autant  de  crenelurcs  profondes.  Spire  form6e  de  tours  comprimes 
ou  deprim6s,  renfles  au  milieu,  carenes  au  pourtour.  Carene  marquee  de  chaque  cote  d’une  depression. 
Bouche  cordiformc,  reuflee  ou  comprimee;  lorsqu’elle  est  complete,  elle  forme  un  long  bee  en  avant. 
Cloisons  symetriques  decouples  de  chaque  cote  en  quatre  lobes,  et  en  selles  formees  de  parties  impaires. 
Lobe  dorsal  bien  plus  court  et  plus  large  que  le  lobe  lateral  superieur,  pourvu  de  deux  grandes  branches 
ecartees,  obliques.  Selle  dorsale  trfes  irregulierement  partagSe  en  trois  feuilles.  Lobe  lateral  superieur  conique, 
long,  muni  en  dehors  de  quatre  et  en  dedans  de  trois  branches,  ind£pendamment  de  la  branche  terminale. 
Selle  laterale  large,  peu  elev6e,  formic  de  trois  feuilles  5 peu  pres  dgales.  Lobe  lateral  supdrieur  de  moitie 
et  de  mdrne  forme  que  le  lobe  lateral  inferieur.  Les  deux  autres  lobes  sont  tres  petits.  La  ligne  du  rayon 
central,  en  partant  de  l’extreraite  du  lobe  dorsal,  coupe  les  deux  premiers  lobes  lateraux  et  passe  au  dessous 
des  autres. 

Obsenmiions.  II  est  peu  d’espdees  plus  variables  que  celle-ci.  Lisse  au  diametre  de  5 millimetres,  elle 
prend  ensuite  ses  efites  et  en  montre  quelquefois  trente  au  diametre  de  18  millimetres.  Celles-ci  n’aug- 
mentent  plus  de  nombre;  chez  les  individus  comprimes  elles  durent  jusqu’au  diametre  de  120  milli- 
metres. Alors  ellcs  disparaissent  peu  a peu  et  la  coquille  devient  lisse,  tout  en  fermant  beaucoup  son  ombilic. 
Chez  les  individus  trds  renfles,  les  cotes  forment  des  pointes  lateralcs.  Lorsque  le  test  existe,  les  cotes  sont 
bien  plus  saillantes. 

Dimensions.  Diametre,  170  millimetres.  — Par  rapport  au  diametre  : Individu  comprime:  largeur  du 
dernier  tour,  0,45  ; 6paisseur  du  dernier  tour,  0,29  ; recouvrement  du  dernier  tour,  0,16;  largeur  de 
I’ombilic,  0,27.  Individu  renfle  : largeur  du  dernier  tour,  0,42;  epaisseur  du  dernier  tour,  0,47 ; recou- 
vrement du  dernier  tour,  0,11;  largeur  de  l’ombilic,  0,31. 

Rapports  et  differences.  Assez  voisine  de  l’A.  Lamberti,  cette  espece  s’en  distingue  facilement  par  la 
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depression  Iongiludinale  qui  accompagne  de  chaque  cote  la  carene,  par  ses  cotes  bien  plus  inflechies  en 
avant,  par  des  lobes  tout  differents  et  par  l’age  adulte  toujours  carend,  tandis  que  le  Lamberti  prend 
alors  le  dos  presque  rond. 

Gis.  ei  loc.  Elle  est  en  France  tout-a-fait  caractdristique  dc  l’etage  oxfordien  rnoyen.  En  Russie,  elle 
a ete  recueillie  it  Makarief,  sur  1’Unja ; a Kineshma  et  h Saratof,  sur  le  Volga ; a Bronnitzi,  sur  la  Moskwa ; 
a Popilani,  en  Courlande.  En  France,  on  la  rencontre  aux  environs  de  Dijon,  & Is-sur-Tille,  h Villecomte 
(Cfite-d  Or) , a Launoy  (Ardennes) , a Trouville  (Calvados) , a Ecomoy  (Sarihe),  aux  environs  de  Besancon 
(Doubs),  pres  de  Ancy-le-Franc  (Yonne),  h Gigondas  (Vaucluse),  etc.  etc. 

Histoire.  Figurce  dans  la  memo  planche  en  1812,  par  Sowerby,  sous  deux  noms  differents,  cor  dam 
el  quadratics,  elle  recut  encore  de  cet  auteur  la  meme  aunee,  pour  un  dchantillon  plus  grand,  plus  com- 
pared, le  nom  de  serratus,  et  quatre  ans  apres,  pour  la  variete  renflee,  celui  de  vertebralis.  Ainsi,  en 
1817  elle  avait  deja  quatre  noms  differents.  MM.  Young  et  Birds  l’appelerent  Maltonensis.  M.  deHaan,  dans 
son  travail,  a conserv'd  les  quatre  noms  de  Sowerby  comme  especes  distinctes,  tout  en  rapportant  a tort 
au  cordatus  1’A.  coronella  de  Lamarck,  decrit  comme  ayanl  la  carene  lisse,  et  le  varians  de  Schlotheim  au 
quadratus.  Sous  le  nom  de  lenticidaris  et  funiferus,  M.  Phillips  donne  l’age  adulte  de  cette  cspdce,  et  prend 
le  quadraius  de  Sowerby  seulement.  M.  lldmcr  se  trompe  encore  en  rdunissant  le  serratus  a \’A.  amal- 
teus.  Plus  tard,  M.  Michaud  applique,  en  1838,  la  denomination  nouvelle  d ’A.  exarata,  tandis  qu’elle 
avait  etd  donnde  des  1829,  par  Young,  a une  Ammonite  differente.  M.  Fischer  rapporte  a tort  les  emprein- 
tes  de  cette  espece  *i  1 A.  radians  de  Reineck,  facile  a distinguer  par  ses  cotes  simples.  En  resume  cette 
espece  a etc,  comme  je  l’ai  reconnu,  decrite  suivant  ses  varidtes  sous  neuf  noms  differents.  J’adopte  le 
plus  ancien,  celui  de  cordatus,  qui  devra  dorenavant  rester  a cette  Ammonite. 

Explication  des  figures.  Pl.  XXXIV , fig.  1.  Individu  de  la  varietd  comprimee , montrant  sa 
bouche  entidre. 

Fig.  2.  Le  meme  vu  sur  la  bouche. 

Fig.  3.  Variete  renflde,  vue  de  cote. 

Fig.  It.  La  meme  vue  du  cotd  de  la  bouche. 

Fig.  5.  Une  cloison  grossie  deux  fois.  Dessinee  par  moi. 

y.  AMMONITES  SUBCORDATUS.  — {d'Orb.,  18M.) 
pl.  xxiv,  fig.  6,  7. 

T.  testa  compressa , transversim  28  costatd;  costis  elevatis,  simplicibus,  externe  interruptis ; anfrac- 
tibas  subquadratis , lateribus  complanatis;  dorso  carinato,  bicanalicidato,  carind  elevata,  crenota. 

Coquille  compiimee,  carendc,  ornee  en  travers  par  tour  d’environ  vingt-huit  cotes  elevees,  aigues,  sim- 
ples, arqudes,  qui  partent  du  pourtour  de  l’ombilic  et  disparaissent  tout-a-fait  sur  les  cotds  du  dos.  De 
quatre  en  quatre,  une  est  bifurqude  en  dehors.  Dospourvu  d’une  quille  saillante,  large,  marqude  en  tra- 
vers de  coles  trds  saillantes,  etde  chaque  cold,  d’unsillon  entidrement  lisse.  Spire  formee  de  tours  carres, 
aplatis  sur  les  cotes.  Bouche  carree,  tronqude  en  avant,  peu  echancree  par  le  retour  de  la  spire. 

Dimensions.  Diamdtre,  27  millimdtres. 

Rapports  et  differences.  Cette  espdce,  avcc  I’aspect  extdrieur  de  1 ’A.  cordatus,  s’en  distingue  par  ses 
cotes  seulement  bifurquees  de  quatre  en  quatre,  par  ses  cotes  non  renfldes,  et  par  le  sillon  lisse  qui  regne 
de  chaque  cotd  de  la  carene  dorsale,  tandis  que  cette  partie,  chez  le  cordatus,  montre  toujours  la  conti- 
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nuite  des  cotes  laterales  jusqu’aux  crenelures  du  dos.  Les  jeunes  cordatus  ont  les  cotes  plus  bifurquees 
que  les  adultes;  ainsi  ce  ne  peut  etre  un  caractfere  du  a l’age. 

Gis.  et  loc.  Elle  a ete  recueillie  sur  les  bords  du  Volga,  pres  de  Kineshma,  et  pres  de  Moscou  (Russie). 
Explication  des  figures.  PL.  XXXIV,  fig.  6.  Goquille  de  grandeur  naturelle  restauree  sur  deux  fragments. 
Fig.  7.  La  meme  vue  du  cbt6  de  la  bouche. 

10.  AMMONITES  CATENULATUS.  — (Fischer.) 
pl.  xxxiv,  fig.  8-12. 

Ammonites  catenulalus,  Fischer,  1837,  Oryct.  de  Moscou,  p-  169,  n“  li,  pl.  8,  fig.  A. 

— — Id.,  1842,  Revue  desfoss.  de  Moscou,  n“  2,  p.  10,  pl.  3,  fig.  1*. 

— — Von  Buch,  1842,  Karst . Arch.,  p.  536. 

A.  testa,  compressa,  carinata,  Icevigatavel  tenuissime  striata ; anfractibus  compressis,  convexiusculis ; 
dorso  acute  carinato ; apertura  compressa  sagittata;  septis  lateribus  5-lobatis. 

Goquille  tres  comprimee,  carenee,  lisse  ou  seulement  marquee  de  quelques  stries  d’accroissement 
trfis  fines.  Spire  embrassante,  composee  de  tours  comprinacs,  legcrement  renlles  sur  les  cotes,  en 
pente  douce  sur  les  cOtes  du  dos  et  vers  l’ombilic ; ils  ne  font  pas  saillie  dans  l’ombilic  et  sont  tres  rap- 
proches.  Dos  anguleux,  tranchanl,  lisse.  Bouche  comprimee  en  fer  de  lance  assez  aigu  en  avant  et  en 
arriere  par  le  retour  de  la  spire.  Cloisons  symetriques  decoupees  de  chaque  cote  en  cinq  ou  six  lobes 
formes  de  parties  impaires  et  de  selles  divisces  en  parties  presque  paires.  Lobe  dorsal  d’un  tiers  plus  long 
et  plus  large  que  lelobe  lateral  superieur,  forme  de  deux  branches  lierissees  depointes.  Selle  dorsaleaussi 
large  que  le  lobe  dorsal,  divisee  en  deux  larges  feuilles  dechiquetees,  incgales;  la  plus  large  exterieure.  Lobe 
lateral  superieur  divis6  en  sept  branches  d’autaut  plus  grandes  qu’ellessont  inferieures.dont  une  terminale 
mediane.  Selle  laterale  d’un  tiers  plus  petite  que  la  selle  dorsale,  divisee  on  deux  feuilles  donl  la  plus 
grande  est  interne.  Lobe  lateral  inferieur  oblique,  de  moitie  du  lobe  lateral  superieur.  Premi&re  selle 
auxiliaire  aussi  large  et  semblable  a la  selle  dorsale.  Les  trois  lobes  auxiliaires  tr&s  petits,  5 trois  pointes. 
La  ligne  du  rayon  central,  en  partant  de  l’extr6mite  du  lobe  dorsal,  passe  bien  au  dessous  de  tous  les 
autres. 

Dimensions.  Diametre,  77  millimetres.  — Par  rapport  au  diametre : largeur  du  dernier  tour,  0,47 ; 
epaisseur  du  dernier  tour,  0,24;  recouvrcment  du  dernier  lour,  0,22;  largeur  del  ombilic,  0,19. 

Rapports  et  differences.  Cette  espccc  n’appartient  point  aux  Falciferi,  mais  bien  par  ses  lobes  aux 
Clypeiformes ; sa  forme  la  rapproche  de  PA.  discus,  dontelle  se  distingue  par  son  ombilic  plus  large,  par 
son  dos  moins  aigu,  et  surtout  par  ses  lobes  moins  comprimes.C’est  un  joli  type  nouveau  bien  caractense. 

Gis.  et  loc.  Tres  commun  aux  environs  de  Koroshovo,  pres  de  Moscou,  (Russie).  Elle  a toujours  sa 
nacre  brillante. 

Explication  des  figures.  Pl.  XXXIV,  fig.  8.  Coquille  de  grandeur  naturelle  vue  de  cote. 

FIG.  9.  La  meme  vue  du  cote  de  la  bouche. 

Fig.  10.  Jeune  individu  de  grandeur  naturelle. 

Fig.  11.  Le  meme  vu  du  cote  de  la  bouche. 

Fig.  12.  Une  cloison  grossie  trois  fois.  Dessinee  par  moi. 
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11.  AMMONITES  OKENSIS.  — [d’Orb.,  4844.) 

PL.  XXXIV,  FIG.  13-17. 

A.  tesla  compressa,  discorded ; anfractibus  convexis,  interne  lavigatis,  externe  transversim  costatis; 
dorso  convexo;  aperture l depressa,  semilunari;  septis  lateribus  5-lobatis. 

Coquille  discoi'dale,  comprimee,  non  carenee,  lisse  au  pourtour  dc  rombilic,  marquee  au  tiers  externe 
et  sur  le  dos  d’environ  cinquante-sept  cotes  par  tour ; celles-ci  presque  cfTacees  sur  la  ligne  mediane  du 
dos.  Spire  formfie  de  tours  tres  embrassauts,  tres  convcxes,  arrondis  cxt6rieurement  et  mterieurement 
au  pourtour  de  l’ombilic,  ofi  pourtant  les  sutures  sont  assez  profondes.  Ils  sont  trfes  rapproches  et  en 
gradins  dans  l’ombilic.  Dos  rond,  tres  convexe.  Boucbe  semi-lunaire,  plus  large  que  haute,  arrondie  en 
avant,  fortement  echancrce  en  arriere  par  le  relour  de  la  spire.  Cloison  symetrique,  decoupee  de  chaque 
cflte  en  cinq  lobes  et  en  selles  form6es  de  parties  impaires.  Lobe  dorsal  beaucoup  plus  long  et  un  peu  plus 
large  que  le  lobe  lateral  .superieur,  pourvu  de  chaque  cote  dequatre  branches,  dont  l’iuferieureeslla  plus 
grande.  Selle  dorsale  aussi  large  que  le  lobe  lateral  superieur,  profondement  dechiree  en  trois  petites 
feuilles  inegales.  Lobe  lateral  superieur  forme  dc  trois  branches  peu  compliquces  de  chaque  cote.  Selle 
lat^rale  plus  etroite  que  le  lobe  lateral  superieur,  oblique,  plus  elevee  en  dedans,  ou  sa  feuille  interne 
forme  trois  festons.  Lobe  lateral  iuferieur  d’un  tiers  plus  petit  que  le  lobe  lateral  superieur,  peu  different. 
Selle  auxiliaire  presque  aussi  longue  que  la  selle  dorsale,  divisee  en  deux  parties  presque  egales.  Premier 
lobe  auxiliaire  oblique,  tres  6troit , ainsi  que  les  deux  autres  suivants.  La  ligne  du  rayon  central,  en 
partant  de  l’extrfimild  du  lobe  dorsal,  passe  bien  au  dessous  de  tous  les  autres. 

Observations.  Cette  espece  ne  varie  pas  suivant  Page;  mais  lorsqu’elle  est  complete,  les  parties  les 
plus  rapprochees  de  la  bouche,  e'est  a-dire  a deux  tiers  de  tour  en  avant  de  la  derniere  cloison,  on 
remarque,  pr6s  du  pourtour  de  l’ombilic,  deux  ou  trois  cotes  transverses  qui  n’existcnt  jamais  dans  la 
partie  pourvue  de  cloisons. 

Dimensions.  Diametre,  60  millimetres.  — Par  rapport  au  diaraetre:  largcur  du  dernier  lour,  0,43; 
epaisscur  du  dernier  tour,  0,36;  recouvrement  du  dernier  tour,  0,20;  largcur  de  l’ombilic,  0,24. 

Rapports  et  differences.  Voisine  de  I’d.  Kcenigi  par  sa  forme,  cette  espece  s’en  distingue  par  le 
manque  de  cote  au  pourtour  de  l’ombilic,  par  les  cotes  at  tenures  sur  le  milieu  du  dos  et  par  un  caractere 
sans  r6plique,  la  forme  des  lobes  des  cloisons,  le  lobe  dorsal  etant  toujours  beaucoup  plus  long  que  les 
autres. 

Gis  et  loc.  Elle  a ele  recueillie  a Jelatma,  sur  l’Oka  (Russie). 

Explication  des  figures.  Pl.  XXXIV,  fig.  13.  Coquille  jeune  de  grandeur  naturelle. 

Fig.  14.  La  memo  vue  du  cote  de  la  bouche. 

Fig.  15.  Un  autre  individu  plus  age. 

Fig.  16.  Le  mOme  vu  du  cot6  de  la  bouche. 

Fig.  1 7.  Une  cloison  grossie  quatre  fois.  Dessinee  par  moi. 

12.  AMMONITES  KCENIGI.  — [Sower  by.) 

PL.  XXXV,  FIG.  1-6. 

Ammonites  Kcenigi,  Sow.,  1825,  Min.  conch.,  vol.  m,  p.  113,  pl.  263,  fig.  1-3. 

— — Haan,  1825,  Amm.  et  Goniat.,  p.  129,  n°  64. 
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Ammonites  Kcenigii,  Phill.,  1829,  p.  141,  pi.  6,  fig.  24. 

— communis,  Fisch.,1837,  Oryct.  du  gouv.  de  Moscou,  p-  170,  pi.  5,  fig.  1 (non  communis  Sow.). 

— Kcenigi,  von  Buch,  1840,  Beitr.  zur  Gebirgsf.  der  Russl.,  p.  85-104. 

A.  testa  compressd,  discoided;  anfractibus  convexis  interne,  transversim  late  20-cos  tat  is,  externc 
costulatis  ; dorso  convexo,  subangulato ; apertura  compressd,  semilunar i ; septis  lateribus  6-lobatis. 

Coquille  discoldale,  comprimec,  non  cattenee,  marquee  au  pourtour  derombilic,  de  dix-huit  a vingt  cotes 
transverses,  aigues , qui  s’efTacent  vers  le  tiers  de  la  largeur  el  donncnt  naissauce , en  se  bifurquant , a 
de  petites  cotes  deux  ou  trois  fois  plus  nombreuses  que  les  premieres,  passant  sur  le  dos  sans  s’attenuer. 
Spire  fonnee  dc  tours  tres  embrassants,  ayant  leur  plus  grande  convcxite  laterale  assez  pres  de  l’ombilic; 
de  14  s’amiucissant  vers  le  dos  et  representant  un  angle  trfes  arrondi.  Son  bord  interieur  est  arrondi  et 
forme  neanmoins  gradin  dans  les  sutures  ombilicales.  Dos  arrondi,  un  peu  anguleux,  tres  convexe.  Boucbe 
comprimee,  semi-lunaire,  fortement  echancree  par  le  retour  de  la  spire.  Cloisous  syntetriques,  decoupees 
de  chaque  cote  en  six  lobes  et  en  selles  formccs  de  parties  impaires.  Lobe  dorsal  aussi  long  et  plus  large 
que  le  lobe  lateral  supbrieur,  muni  de  deux  grandes  branches  digitbes  et  de  deux  autres  petites.  Selle 
dorsale  aussi  large  que  le  lobe  lateral  superieur,  inegaleraent  divisbe  en  trois  feuilles  decoupees  sur  leurs 
bords.  Lobe  lateral  supbrieur  large  pourvu,  desdeux  cotes,  de  cinq  branches  croissant  des  superieures  aux 
inferieures.  La  branche  terminate  est  grande.  Selle  laterale  inbgalement  partagee  en  deux  feuilles,  la  plus 
grande  en  dedans.  Le  lobe  lateral  interieur,  dc  moitie  moins  grand,  est  semblable  de  forme  au  lobe  lateral 
superieur.  Les  autres  vont  en  diminuant  a mesure  qu’ils  approchenl  de  1’ombilic.  Les  selles  aussi  diminuent 
de  meme.  La  ligne  du  rayon  central,  en  partaut  de  I’extrfimite  du  lobe  dorsal,  touche  la  pointe  du  lobe 
lateral  superieur  et  passe  au  dessous  de  tous  les  autres. 

Observations.  Au  diametre  de  8 millimetres,  celte  espbee  ressemble  beaucoup  au  jeune  de  l'A.  Lambeni ; 
elle  est  ornee  de  cotes  qui  se  bifurquent  regulierement  au  tiers  interne  de  la  largeur  des  tours.  A mesure 
qu’elle  grandit,  le  point  de  bifurcation  s’bloigne  de  1’ombilic,  et  devient  moins  rbguliere.  Au  diametre  de 
35  millimetres,  il  y a souvent  trois  cotes  externes  pour  chaque  cote  interne,  et  celles-ci  sont  plus  ou  moins 
saillantes  suivant  les  individus.  Au  diametre  de  60  4 70  millimetres,  les  cotes  du  dos  s’attenuent,  et  les 
cotes  laterales  deviennent  plus  saillantes  et  bientot  restent  settles,  le  dos  devenant  tout-4-fait  lisse  au  dia- 
melre  de  80  4 90  millimetres. 

Dimensions.  Diametre,  110  millimetres.  — Par  rapport  au  diametre:  largeur  du  dernier  tour,  0,40  ; 
epaisseur  du  dernier  tour,  0,30 ; recouvrement  du  dernier  tour,  0,20;  largeur  de  l’ombiiic,  0,20. 

Rapports  et  differences.  Trfcs  voisine  par  son  enroulement  de  l’A.  Okensis,  celte  espbee  s’en  distingue 
par  les  c6tes  du  pourtour  de  l’ombilic,  par  les  petites  cotes  externes  non  altenuees  sur  le  dos  et  par  son 
lobe  dorsal  de  la  mbme  longueur  que  Ielobe  lateral  superieur.  Onl’a  quelquefois  comparee  4 l’A . communis 
du  lias  supbrieur  de  l'Angleterre,  mais  les  rapports  sont  tres  bloigites  de  toules  les  manieres,  comme  on 
peut  le  voir  pi.  108  des  Terrains  jurassiques  dc  ma  Palcontologic  francaisc. 

Gis.  et  loc.  Cette  espece,  caracteristique  en  Angleterre  de  l’etage  oxfordien  interieur,  se  trouve  en  Russie 
dans  le  meme  horizon  gbologique , 4 Koroshovo  pres  de  Moscou.  J e ne  connais  pas  encore  cette  espece  en  France. 

Explication  des  figures.  Pt.  XXXV,  fig.  1.  Coquille  adulte  de  grandeur  naturelle. 

Fig.  2.  La  mbrae  vuc  du  cote  de  la  bouche. 

Fig.  3.  Un  individu  jeune. 

Fig.  4-  Le  meme  vu  du  cote  de  la  bouche. 

Fig.  5.  Un  individu  plus  jeune  encore. 

Fig.  6.  Une  cloison  grossie  trois  fois.  Dessinbe  par  moi. 
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13.  AMMONITES  LEACHI.  — (Sower by.) 

PL.  XXXV,  FIG.  7-9. 

m 

Ammonites  Leachi,  Sow,,  1819,  Min.  conch.,  vol.  in,  p.  72,  pi.  242,  fig.  4. 

— omphaloides,  id.,  ibid.,  p.  74,  pi.  242,  fig.  5? 

— — Haan,  1825,  Amm.  el  Goniat.,  p.  126,  n°  56. 

— Leachi , Id.,  ibid.,  p.  122,  n°  46. 

— — Zieten,  1830,  Wurt. , p.  21,  pi.  16,  fig.  2?  ? 

— — Romer,  1835,  p.  189,  n“  34. 

— — Potiez  et  Midi.,  1838,  Gal.  dc  Douai,  p.  16,  a”  22? 

— carinalus,  Eicliw.,  Mss.  (non  carinatus  Brug.). 

— Lamberti,  von  Buch,  1840,  Beilr.  zur  Gebirgsform.  der  Russl.,  p.  77,  87  (non  Lamberti  Sow.). 

— — Id.,  1842,  Karst.  Arch.,  p.  583  (non  Lamberti  Sow.) 


A.  testa  compressa,  discoidea;  anfractibas  compressis,  lateribus  convexis,  costulatis;  costis  13-26  in 
medio  biftdis ; dorso  convexo,  angulato;  aperturd  cordiformi,  antice  angulata ; septis  lateribus  5-lobatis. 

Coquille  comprimee,  anguleuse,  marquee  au  pourtour  de  1’ombilic  de  dix-htiit  a ving-six  cotes  trans- 
verses,  aigues,  qui  vers  la  rnoilie  de  la  largeur  se  bifurquent  d’une  maniere  irreguliere  pour  passer  surle 
dos;  souvent  les  cotes  ne  se  bifurquent  pas:  il  nait  une  cote  dans  1’intervaUe;  les  cotes  s’inflechissent  en 
avant  pour  passer  sur  le  dos.  Spire  formce  de  tours  comprim&s,  ayant  lent-  plus  grand  diametre  assez  pres 
de  l’ombilic,  et  de  la  s’attenuam  vers  le  dos.  Dans  1’ombilic  les  sutures  sont  profondes  et  les  tours  separes. 
Dos  anguleux,  sans  Otre  carCne.  Bouche  plus  ou  moins  comprimee,  cordiforme,  fchancree  par  le  retour 
de  la  spire.  Cloisons  symetriques,  d^coupees  de  chaque  cote  en  cinq  lobes  et  en  selles  formees  de  parties 
impaires.  Lobe  dorsal  le  double  plus  large  et  aussi  long  que  le  lobe  lateral  supGrieur,  pourvu  de  quatre  ’ 
pointes,  la  plus  grande  en  bas.  Selle  dorsale  plus  large  que  le  lobe  lateral-superieur,  festonnee  irregulie- 
rement  a son  sommet  en  quatre  parties.  Lobe  lateral  superieur  muni , indiipendamment  de  la  branche 
terminale,  de  deux  branches  a deux  pointes  de  chaque  cote.  Selle  laterale  aussi  large  que  le  lobe  lateral 
superieur,  terminfie  par  trois  festons.  Lobe  lateral  inKrieur  la  moilie  plus  petit  que  le  superieur  et  de 
meme  forme;  les  deux  derniers  ires  petits,  ainsi  que  les  selles.  La  ligne  du  rayon  central,  en  parlant  de 
l’extremit6  du  lobe  dorsal,  touche  sans  la  couper  la  pointe  du  lobe  lateral  superieur  et  passe  au  dessous  des 
autres. 

Observations.  En  Russie,  je  ne  la  connais  que  jeune,  au  plus  grand  diametre  de  29  millimetres ; elle 
est  alors  comme  je  l’ai  decrite.  En  France,  elle  est  souvent  plus  renflee,  mais  conserve  les  memes  carac- 
teres  de  cotes. 

Dimensions.  Diametre,  30  millimetres.  — Par  rapport  au  diametre  : largeur  du  dernier  tour,  0,41 ; 
Gpaisseur  du  dernier  tour,  0,35;  recouvrement  du  dernier  tour,  0,12;  largeur  de  l’ombilic,  0,25. 

Rapports  et  differences . Cette  especese  rapprochepar  les  cotes  et  parson  dos  anguleux  de  1 'A.  Lamberti, 
avec  laquelle  elle  peut  dire  facilement  confondue  dans  le  jeune  age ; mais  alors  meme  elle  s’en  distingue  par 
son  dos  moins  carene,  par  ses  cotes  plus  larges,  et  par  deux  lobes  de  plus  au  meme  diametre  de  15  millim. 
A tous  les  ages  elle  s’en  distingue  encore  par  la  ligne  du  rayon  central  qui  touche  a peine  i’cxtremite  du 
lobe  lateral  superieur,  tandis  qu’elle  coupe  une  grande  partie  de  celui-ci  chez  1’4.  Lamberti.  L’accroisse- 
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ment  amene  du  reste  chez  ces  deux  especes  des  differences  enormes.  Chez  1’.4.  Leachi  les  cotes  restent 
les  memes,  quant  aux  bifurcations,  jusqu’a  1’age  adulte,  et  le  dos  est  toujours  anguleux.  Chez  YA.  Lam- 
berti,  au  diamdtre  de  30  a 40  millimetres,  on  remarque  deja  que  chaque  cote  du  pourtour  de  rombiiic 
s’eloigue  ct  correspond  4 trois  ouquatre  coles  exterieures;  au  diametre  de  80  millimetres,  il  devient  lisse 
et  son  dos  est  presque  rond. 

Gis.  et  loc.  En  France,  cette  espece  caractdrise  le  terrain  oxfordien  inferieur  des  Vaches-Noires  (Calvados) 
el  de  Mavolles  (Sarthe).  £n  Russie,  elle  a etc  recueillie  sur  les  bords  de  la  riviere  Unja,  affluent  de  l’Oka, 
gouvernement  de  Tambof  et  a Koroshovo,  pres  de  Moscou. 

Explication  dcs  figures.  PL.  XXXV,  fig.  7.  Jeune  individu  de  grandeur  naturelle. 

Fig.  8.  Le  memo  vu  du  cote  de  la  bouche. 

Fig.  9.  Une  cloison  grossie  quatre  fois.  Dessinee  par  moi. 

14.  AMMONITES  TCHEFKINI.  — ( d’Orb .,  i8U.) 

PL.  XXXV,  FIG.  10-15. 


Ammonites  sublcevis,  von  Buch,  1840,  Beitr.  zur  Gebirgs.  der  Russl.,  p.  81,  83,  87,  93  (non  sublcevis  Sow.). 

A.  testa  inflatd;  anfractibus  convexis,intu$  subangulatis , undato-costatis ; costis  rectis,bifurcatis,  sub- 
fas  cicularibus ; dor  so  convexo;  apertura  arcuatd,  postice  troncatd,  angulata;  septis  lateribus  4-lobatis. 

Coquille  renflee,  non  cardnee,  lisse  chez  les  adultes;  chez  les  jeuncs,  ornec  en  travers  de  cotes  qui 
partent  du  pourtour  de  l’ombilic  et  se  bifurquent  irregulierement  sur  le  tiers  interne,  puis  passent  sur 
le  dos.  Spire  form6c  de  tours  tres  cmbrassants,  tres  convex es,  dont  la  plus  grande  largeur  est  au  pourtour 
de  l’ombilic,  ou  cette  partie  est  legdrement  anguleuse,  puis  descend  dans  l’ombilic  en  formant  une  surface 
peu  convexe,  laissant  ndanmoins  une  suture  assez  profonde.  Dos  rond,  tres  convexe,  nullement  aplali. 
Bouche  arquec  en  avant,  anguleuse  et  tronquec  sur  les  cotes,  echancree  au  milieu  par  le  retour  de  la 
spire.  Cloisons  symdtriqucs,  decoupees  de  chaque  cote  en  quatre  lobes  formds  de  parties  impaires.  Lobe 
dorsal  aussi  long  et  aussi  large  que  le  lobe  lateral  supdrieur,  pourvu  de  deux  grandes  branches  terminales 
obliques.  Sellc  dorsale  un  peu  plus  large  que  le  lobe  lateral  supdrieur,  divisde  irregulierement  en  deux 
feuilles  trilobdes,  la  plus  grande  externe.  Lobe  lateral  superieur  conique,  pourvu  de  deux  branches  de 
chaque  cote  et  d’une  terminale  trds  herissec  de  poinles.  Sclle  laterale  aussi  large  que  le  lobe  lateral 
superieur,  divisde  en  deux  parties  presque  dgales.  Lobe  latdral  infdrieur  la  moitie  du  lobe  lateral  supdrieur. 
ornd  en  dehors  de  deux  et  en  dedans  d’une  branche  digitde.  Selle  auxiliaire  aussi  large  que  le  lobe 
latdral  superieur,  divisee  en  deux  parties  indgales,  la  plus  grande  en  dedans.  Les  deux  autres  lobes  un 
peu  obliques,  petits.  La  ligne  du  rayon  central,  cn  partant  de  l’extrdmitd  du  lobe  dorsal,  touche  a la 
pointe  du  lobe  latdral  supdrieur  et  passe  au  dessous  des  autres. 

Observations.  Au  diamdtre  de  25  millimetres,  cette  espece  ressemble  beaucoup  a YA.  Lambertie t 
Leachi ; de  memo  elle  est  comprimdc,  i>  dos  Idgdrement  anguleux;  elle  est  pourvuede  cotes  bifurquees; 
le  pourtour  de  son  ombilic  est  alors  arrondi,  non  anguleux.  En  grandissant,  elle  se  renfle  davantage,  ses 
cotes  restent  les  mdmes  jusqu’au  diamdtre  de  45  millimetres;  celles-ci  s’attdnuent,  mais  la  coquille  n’est 
presque  lisse  qu’au  diamdtre  de  55  millimetres:  e’est  alors  que  le  pourtour  de  l’ombilic  commence  a 
devenir  anguleux,  et  qu’il  l’est  de  plus  en  plus  en  vicillissant. 

Dimensions.  Diamdtre,  70  millimetres.  - Par  rapport  au  diametre  : largeur  du  dernier  tour,  0,47. 
epaisscur  du  dernier  tour,  0,65;  recouvrement  du  dernier  tour,  9,22;  largeur  de  l’ombilic,  0,20. 
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Rapports  et  differences.  Cette  espece  ressemble,  dans  le  jeune  age  settlement,  aux  A.  Lamberti  et 
Leachi ; adulte,  elle  se  rapproche  au  contraire,  par  le  pourtour  anguleux  de  son  ombilic,  de  1’A.  sub  lav  is 
de  Sowerby.  N6anmoins  elle  s’en  distingue  tres  facilement  par  sa  forme  plus  globuleuse,  par  ses  tours 
moins  larges  et  moins  epais  sur  le  dos,  moins  embrassants,  par  son  ombilic  plus  large  et  moins  anguleux, 
et  enfmpar  cette  partie  moins  lisse  en  dedans,  les  tours  s’appliquant  de  man  it  re  a laisscr  de  legers  gradins, 
tandis  que  chez  TA.  sttblavis  l’ombilic  forme  une  cavite  conique  sans  sutures  profondes,  le  tour  se 
placant  toujours  sur  1’arete  du  tour  precedent. 

Gis.  et  loc.  Elle  est  propre  la  Russie,  ou  elle  a etc  recueillie  a Jelatma,  sur  les  bords  de  la  riviere  Oka, 
gouvernement  de  Tambof. 

Explication  des  figures.  Pl.  XXXV,  fig.  10.  Jeune  individu  de  grandeur  naturelle. 

Fig.  11.  Le  meme  vu  du  cote  de  la  bouche. 

Fig.  12.  Un  individu  plus  age. 

Fig.  13.  Adulte  vu  de  cote. 

Fig.  14.  Le  meme  vu  du  c6te  de  la  bouche. 

Fig.  15.  Une  cloison  grossie  trois  fois.  Dessinee  par  moi. 


15.  AMMONITES  CORONATES.  — ( Brugniere .) 
PL.  XXXVI,  FIG.  1-3. 


Ammonites  coronata,  Brug.,  1789,  Encycl.,  p.  A3,  n°  23  (non  coronatus  Schlot.). 

A.  testa  inflata;  anfractibus  depressis,  latis,  intus  angulatis,  1 5-tuber adatis,  externe  26-32  costatis  , 
costis  rotundatis;  dor  so  convexo,  lato;  aperlura  depressa,  trasversa,  externe  angulata  ; sepsis  lateribus 
3-lobatis. 

Coquille  renflec,  non  carenie,  ornee  par  tour  pres  de  l’ombilic  de  quinze  tubercules  comprimes,  places 
sur  Tangle  des  tours.  Chaque  tubercule  donne  naissance  en  dehors  a deux  ou  trois  cotes  arrondies,  larges, 
qui  passent  sur  le  dos,  ou  cllcs  sont  au  nombre  de  vingt-six  a trente-deux  par  tour.  Spire  formee  de  tours 
deux  fois  plus  larges  que  hauts,  plus  larges  au  pourtour  de  Tombilic,  ou  ils  forment  une  partie  anguleuse, 
qui,  en  dedans  de  Tombilic,  descend  obliquement  et  vient  s’appliquer  sur  Tangle saillant  du  tour  precedent 
et  forme  de  Tombilic  un  entonnoir  regulier.  Dos  tres  large,  convexe.  Bouche  transverse,  etroite,  convexe 
en  dehors,  anguleuse  sur  les  cotes.  Cloisons  syntetriques,  decoupees,  de  chaquc  cote,  en  trois  lobes  et  en 
selles  formees  de  parties  impaires.  Lobe  dorsal  un  peu  plus  court  et  plus  large  que  le  lobe  lateral  superieur, 
muni  de  trois  branches  d’autant  plus  grandes  qu’elles  sont  infiirieures.  Selle  dorsale  beaucoup  plus  large 
que  le  lobe  lateral  superieur,  tr6s  decouple,  formee  de  parties  inegales.  Lobe  lateral  sup&rieur  large,  irre- 
gulier,  pourvu  de  trois  branches  du  cote  externe  et  de  deux  du  cote  oppose,  independamment  de  la  branche 
terminate.  Selle  laterale  d’un  tiers  moins  large  que  le  lobe  lateral  superieur,  tres  irregulierernent  divisee. 
Lobe  lateral  inffirieur  tres  petit,  conique,  un  peu  oblique.  Le  lobe  auxiliaire  tres  oblique  et  tres  petit.  La 
ligne  du  rayon  central,  en  parlant  de  Textremite  du  lobe  dorsal,  coupe  la  pointe  du  lobe  lateral  superieur  et 
passe  au  dessous  des  autres.  La  ligne  des  tubercules  de  la  coquille  correspond  au  milieu  de  la  selle  laterale. 

Observations.  Cette  espece  varie  seulement  dans  la  plus  ou  moins  grande  ouverture  de  Tombilic  et  dans 
le  nombre  de  cbtes  du  dos,  variant  de  deux  a trois  fois  celui  des  tubercules. 

Dimensions.  Diaraetre,  90  millimetres.  — Par  rapport  au  diametre:  largeur  du  dernier  tour,  0,32; 
(jpaisseur  du  dernier  tour,  0,77  ';  recouvrement  du  dernier  tour,  0,12;  largeur  de  Tombilic,  0,34. 
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Rapports  et  differences.  Cette  espece  se  rapproche  beaucoup  par  sa  grande  largcur  de  l’A.  anceps,  tout 
ens’en  distinguantpar  son  dos  plus  renfl6,  par  ses  tubercules  lateraux  plus  nombreux  et  par  sa  forme  beau- 
coup  rnoins  epaisse. 

Gis.  et  loc.  En  France,  elle  caracterise  I’Stage  oxfordien  infericur,  et  se  trouve  aux  Vaches-  Noires 
(Calvados),  a la  Voulte  (Ardeche),  & Lifol  (Vosges),  a Chaumont  (Haute-Marne),  k Niort  (Deux- Sevres); 
aux  environs  de  Nevcrs  (Nicvrc),  a Marolles,  pres  de  Mainers  (Sarthe),  a Dun-le-Roi  (Cher).  En  Russie, 
on  la  rencontre  k Jelalma,  sur  l’Oka,  gouvernement  de  Tambof. 

Explication  ties  figures.  PL.  XXXVI,  FIG.  1.  Coquille  vue  de  cote. 

Fig.  2.  La  memo  vue  du  cot6  de  la  bouche. 

Fig.  3.  Une  cloison  grossie  deux  fois.  Dessinee  par  moi. 

16.  AMMONITES  FISCHERIANUS.  — ( d’Orb .,  18M.) 

PL.  XXXVI,  FIG.  4-8. 


A.  testa  compressa,  non  carinata,  transversim  costata;  costis  inwqualibus  simplicibus,  vel  bifurcatis, 
in  dorso  interruptis;  anfractibus  comprcssis,  externe  tuberculalis ; dorso  angustato,  Icevigato;  apertura 
compressa , ovali;septis  lateribus  3-lobatis. 

Coquille  tres  comprimee,  non  carenee,  marquee  en  travers  par  tour  d’environ  quarante-buit  cotes,  les 
unes  simples,  les  autres  de  deux  en  deux  ou  de  quatre  en  quatre  bifurquees  irregulierement  vers  la  moitie 
de  la  largcur,  d’autres  enfin  de  cinq  encinq  plus  rapprochees  versl’ombilic,  se  reuuisscnt  exterieurement 
en  un  tubercule  plat  dirige  en  arriere  comme  un  crochet.  Toutes  ccs  cotes,  dirigees  en  arriere  pres  du 
dos,  sont  iuterrompues  sur  la  ligne  mediane.  Spire  a decouvert,  form6e  de  tours  comprimes,  arrondis  sur 
les  cot6s.  Dosetroit,  lisse  au  milieu.  Bouche  longitudinale,  ovale,  comprimee,  peu  echancree  par  le  retour 
de  la  spire.  Les  tubercules  diriges  en  arriere  sont  certainement  d’anciennes  bouches  successives.  Cloisons 
symelriques  decoupees  de  chaque  cote  en  trois  lobes  et  en  selles  formSes  de  parties  impaircs.  Lobe  dorsal 
aussi  long  et  aussi  large  que  le  lobe  lateral  superieur,  peu  divise  sur  sa  branche.  Selle  dorsale  plus  large 
du  double  que  le  lobe  lateral  superieur,  divisee  irregulierement  en  trois  feuilles  decoupees,  dont  les  deux 
plus  grandes  sont  internes.  Lobe  lateral  superieur  pourvu  de  deux  branches  de  chaquc  c6te  et  d une  grosse 
branche  terminale.  Selle  laterale  aussi  large  quo  le  lobe  lateral  superieur,  formee  de  deux  feuilles  inegales, 
la  plus  grande  interne.  Lobe  lateral  infericur  tres  oblique,  simplement  pourvu  de  pointes.  Le  lobe  auxi- 
liaire  est  encore  plus  petit..  La  ligne  du  rayon  central,  en  partant  de  l’cxtremit6  du  lobe  dorsal,  touche  la 
pointe  du  lobe  lateral  superieur  et  passe  tries  pres  au  dessous  des  autres. 

Observations.  Cette  espece,  au  diametre  de  15  millimetres,  a ses  cotes  tres  regulieres,  les  anciennes bou- 
ches peu  marquees.  Les  bouches  se  marquent  ensuite  bien  plus  et  les  cotes  sont  moins  regulieres  jusqu  au 
diametre  de  45  millimetres;  mais  au-dela,  les  cotes  s’attenuent,  les  anciennes  bouches  aussi,  et  la  coquille 
est  presque  lisse. 

Dimensions.  Diamfitre,  45  millimfetres.  — Par  rapport  au  diametre  : largcur  du  dernier  tour,  0,33; 
epaisseur  du  dernier  tour,  0,25  ; recouvrement  du  dernier  tour,  0,5;  largeurde  l’ombilic,  0,43. 

Rapports  et  differences . Par  ses  ancieDncs  bouches,  cette  Ammonite  se  tapproche  beaucoup  de  1 A.  Rac- 
kerice ; mais  elle  s’eu  distingue  facilement  par  ses  coles  moins  regulierement  bifurquees,  par  son  accrois- 
sement  moins  rapide,  par  son  dos  lisse  au  milieu,  et  enfin  par  des  lobes  beaucoup  moins  rapproches  de  ceux 
de  l’A.  perarmatus , e'est-k-dire  le  lobe  dorsal  plus  court,  la  selle  dorsale  moins  large. 
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Gis.  et  loc.  Elle  a ete  recueillie  en  Russie,  a Koroshovo,  presde  Moscou,  et  a Jelatma,  sur  les  bordsde  l’Oka. 
Explication  des  figures.  Pl.  XXXVI , FIG.  4.  Coquille  vue  de  cote. 

Fig.  5.  La  mcme  vue  du  cote  de  la  bouche. 

Fig.  6.  Jeune  individu  de  grandeur  naturelle. 

Fig.  7.  Le  metne  vu  du  cote  de  la  bouche. 

Fig.  8.  Une  cloison  grossie  quatre  fois.  Dessinee  par  moi. 

Nota.  — G’est  par  erreur  quele  lithographe  a figure  des  tuberculesau  milieu  du  lobe  dorsal,  ces  tubercules 
devaient  etre  4 la  figure  15,  ou  ils  ont  ete  oublies. 

17.  AMMONITES  JASON.  — (Zieten.) 

PL.  XXXVI,  FIG.  9-15. 

Valcli,  p.  2,  pl.  A,  lig.  1-5. 

Nautilus  Jason,  Reinecke,  1818,  Naut.  et  Arg.,  p.  62,  n"  8,  pl.  3,  fig.  15-17. 

— Castor,  id.,  ibid.,  p.  63,  n“  9,  pl.  3,  fig.  18-20. 

— Hylat,  id.,  ibid.,  p.  65,  n“  11. 

Ammonites  ornalus,  Schlot.,  1820,  Die  Pelref.,  p.  75,  n"  25. 

— Guillelmi,  Sow.,  1821,  Min.  conch.,  vol.  iv,  p.  5,  pl.  311. 

— Roivlstonensis,  Young,  et  Birds.,  pl.  13,  fig.  10. 

— Guillelmi,  Iiaan,  1825,  Amm,  et  Goniat.,  p.  Ill,  n'  19. 

— Lautus,  id.,  ibid.,  p.  117,  n'  31,  b.  (Non  Parkinson.) 

— bifurcatus,  id.,  ibid. , p.  125,  n"  53. 

— ornatus,  id.,  ibid.,  p.  124,  n*  51. 

— Duncani,  Phil!.,  1829,  Yorks.,  pl.  6,  fig.  16  (non  Sow.) . 

— gemmatus,  id.  ibid.,  fig.  17. 

— Jason,  Zeilen,  1830,  Wurt.,  p.  5,  pl.  4,  fig.  6. 

— Guillelmi,  id.,  ibid.,  p.  19,  pl.  14,  fig.  4. 

— Jason,  Hartmann,  id.,  ibid.,  p.  21. 

— Castor,  id.,  ibid.,  p.  19.  . 

— Hylas,  id.,  ibid.,  p.  21. 

— Jason,  Riitner,  1835,  p.  205,  n°  48. 

— — Fischer,  1837,  Oryct.  de  Moscou,  p.  172,  pl.  5,  fig.  7. 

— — Von  Buch,  Jura  in  Deulsch.,  p.  63. 

— — Bronn,  1837,  Lelh.  geogn.,  p.  458,  n”32,  pl.  23,  fig.  14- 

— argonis,  Eichwald,  Mss. 

— Jason,  Potiez  et  Michaud,  1838,  Gal.  des  moll,  de  Douai,  vol.  i , p.  15,  n"  20. 

— — Von  Buch,  1840,  Beitr.  zur  Gebirgsf.  der  liussl,  p.  76,  87,  99. 

— Elisabclhce,  Prati,  1841,  Ann.  and  magaz.  of  nat.  Hist.,  pl.  1,  fig.  1-4,  n°  1. 

— Stulchburii,  id.,  ibid.,  pl.  2,  fig.  2,  3,  n°  3. 

— Sedguiickii,  id.,  ibid.,  pl.  3,  fig.  1. 

A.  testa  compressa,  non  carinata;  anfractibus  compressis,  intus transversim  costatis,  utrinque  utcras- 
satis  tuberculatis ; exlerne  striatis;  clorso  complanato,  utrinque  tubcrculato ; apertura  compressa,  antice 
truncata;  septis  lateribus  3-lobatis. 

Coquille  plus  ou  moiiis  comprimce,  non  carenee.  (Jeune)  ornee  de  chaque  cote  du  dos  d'une  rangee  de 
tubercules  en  pointes,  etau  pourtourde  1’ornbilic  de  deux  autres  rangees  occupant  le  tiers  interne  de 
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ia  largeur  des  tours,  unies  par  une  cote  transverse.  De  chaque  tubercule  externe  partent  deux  c6tes  qui 
vont  se  terminer  au  tubercule  dorsal;  il  y a souvent  une  autre  cote  intermediairc.  (Adulte)  il  n’v  a plus 
quelquefois  que  les  tubercules  du  pourtour  dc  1’ombilic  d’ou  partent  des  cotes  qui  sc  bifurquent  a peu  pres 
au  tiers  interne.  Tous  les  tubercules  forment  des  pointes  allongces.  Spire  formee  de  tours  comprimes  ou 
renfles,  plats  ou  legerement  convexes  sur  les  cotes,  tronquds  au  pourtour  externe  et  interne.  Dos  Ctroif, 
plat,  lisse  au  milieu  ou  coste  en  travers , marque  d’une  rangee  de  tubercules  de  chaque  cdte.  Bouche 
comprim6e  ou  ovale  en  fer  de  fli'che,  tronque  en  avaut;  lorsque  la  bouche  est  entiere,  elle  ofTre  de  chaque 
cote  une  longue  palette  projetee  en  avant.  Cloisons  symetriques  ou  non  sym&riques,  decouples  de  chaque 
cote  en  trois  lobes  el  en  selles  non  rfigulierement  divis6cs.  Lobe  dorsal  plus  large,  aussi  long  et  quelquefois 
plus  court  que  le  lobe  lateral  supdrieur,  dont  les  branches  laterales  sont  placees  en  dehors  des  tubercules 
du  dos,  trds  rarement  en  dedans,  frequemment  jete  sur  le  cote  gauche,  alors  non  symfitrique,  Selle  dorsale 
plus  large  que  le  lobe  lateral  superieur,  irregulierement  divise  en  trois  feuilles  indgales.  Lobe  lateral  supdrieur 
variable  dans  sa  forme,  termine  par  trois,  quelquefois  par  quatre  grandes  branches  iudgales.  Selle  laterale 
plus  petite  que  le  lobe  lateral  supdrieur,  partagee  presque  dgalementen  deux  parties.  Lobelatdral  infdrieur 
le  tiers  du  lobe  lateral  superieur,  pourvu  de  trois  branches  terminales.  Le  lobe  auxiliaire  a une  seule  pointe. 
La  lignedu  rayon  central,  en  partant  de  l’extrdmitd  du  lobe  dorsal,  coupe  it  peine  la  pointe  du  lobe  laldral 
supdrieur  ou  en  coupe  une  grande  longueur. 

Observations.  Cette  espece  varie  on  nc  pout  plus  suivanl  Page  et  les  indiviclus ; les  individus  comprimes 
au  diametre  de  8 millimetres  sont  renfles,  Ia  rangee  medianc  des  tubercules  des  c6tes  des  tours  est  la  plus 
apparente.  A u diametre  de  25  millimetres  ses  tours  sont  comprimes,  les  tubercules  du  pourtour  de  Pombilic 
se  marqueut  au  contraire  plus  que  les  autres.  Audiametre  de  50  millimetres,  desdeux  rangees  detubercules 
internes  il  ne  reste  que  la  plus  rapprochde  de  1’ombilic  qui  prend  une  grande  extension ; celle-ci  se  continue 
sur  les  individus  les  plus  agds,  tandis  que  les  cotes  laterales  et  les  tubercules  du  dos  disparaissent,  de  tnaniere 
a laisser,  au  diametre  de  75  millimetres  el  au  dessus,  la  coquillc  lisse,  avec  le  dos  arrondi,  sans  aucune 
trace  des  carenes  laterales.  Le  lobe  dorsal  est  externe  au  tubercule  ou  jete  de  cote. 

Les  individus  moins  comprimds  m’ont  offert  des  varietes  sans  nombre.  Avec  le  caractdre  general  des  deux 
rangees  de  tubercules  au  pourtour  de  1’ombilic,  ils  sont  renfles,  out  presque  toujours  le  lobe  dorsal  jete 
du  cote  gauche,  tres  rarement  symetrique  et  plus  rarement  encore  en  dedans  des  tubercules  (sur  seize 
individus  un  seul  montre  ce  caractere).  Souvent  les  tubercules  du  pourtour  dc  1’ombilic  sont  gros,  il  en 
resulte  que  les  tubercules  du  dos  sont  gros  aussi  et  les  cotes  tres  fortes  (e’est  alors  I'd.  gemmatus  Phillips) . 
Les  adultes  de  ces  individus,  toujours  pourvusdc  tours  moins  reconverts,  puisqu’ils  out  les  37  cent,  du 
diametre  au  lieu  de  A 6 cent.,  deviennent  arrondis  sur  le  dos  en  vieillissant,  mais  conservent  long-temps 
leurs  cotes.  Apres  toutes  ces  differentes  varietes  que  les  passages  insensibles  de  l’une  a l’autre  forceni 
de  reunir,  il  reste  un  seul  caractere  constant,  celui  d’avoir  deux  ranges  de  tubercules  au  pourtour  de 
Pombilic. 

Dimensions.  Individu  comprime:  diametre,  75  millimetres.  — Par  rapport  au  diametre:  largeur  du 
dernier  tour,  0,46;  dpaisseur  du  dernier  tour,  0,21;  recouvrement  du  dernier  tour,  0,13;  largeur  de 
Pombilic,  0,23. 

Rapports  et  differences.  Voisine  a la  fois  par  son  dos  carre  des  Ammonites  Callomensis , Duncani,  et 
splendens , cette  cspece  se  distingue  de  la  premiere  par  les  tubercules  de  ses  cotes  et  de  son  dos ; de 
PA.  splendens , par  ses  deux  rangees  de  tubercules  au  pourtour  de  Pombilic,  par  trois  lobes  de  moins  de 
chaque  cote;  elle  se  distingue  toujours  de  PA.  Duncani  par  les  deux  rangees  de  tubercules  au  pourtour 
de  Pombilic,  par  un  jeunc  age  tout  different,  montrant  la  rangee  laterale  de  tubercules  au  tiers  interne  de 
la  largeur  au  lieu  du  tiers  externe,  par  son  lobe  dorsal  bien  plus  large,  tres  rarement  en  dedans  des  tuber- 
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cules  du  dos,  tandis  qu’il  l’est  toujours  chez  ]e  Duncai  (cinquante  exemplaires  des  Vaches-Noires  font 
toiijours  montre  a la  me  me  place). 

Gis.  et  loc.  Cette  espece  caraclerise,  en  France  et  en  Angleterre,  le  terrain  oxfordien  inferieur  ou 
Kelloway-Rock  des  Anglais,  lille  a ete  recueillie  a Lifol  (Vosges),  aux  environs  de  Chaumont  (Haute- 
Marne),  pres  de  Chippenham  (Angleterre),  En  Russie  elle  se  rencontre  k Koroshovo,  pres  de  Moscou,  a 
Jelatma,  sur  l’Oka.  11  est  a remarquer  qu’en  France  l’A.  Jason  ne  se  trouve  pas  avec  I’ A.  Duncani , 
la  derniere  etant  specialement  propre  aux  Vaches-Noires  (Calvados). 

llisioire.  11  est  pcu  d’especes  qui  m’aient  demands  plus  de  recherches  que  celle-ci.  Figuree  et  decrite 
pour  la  premiere  fois,  en  1808,  par  Reinecke,  l’adulte  sous  le  nom  de  Nautilus  Jason,  et  les  jeunes  sous 
ccux  de  Nautilus  Castor  e t Htjlas,  toutes  ces  denominations  furent  en  1820  chatigees  par  Schlotheim,  qui 
les  placa  avec  i’A.  Duncani,  et  1’A.  Henleyi  sous  le  nom  d'A.  ornatus , confondant  ainsi  trois  especes  dis- 
tinctes.  L’ann6e  suivante,  Sowerby  l'appela  A.  Guillelmi,  et  MM.  Young  et  Birds  A.  Eoivlstonensis.  Par 
une  singulifire  bizarrerie,  M.  de  Haan,  en  1825,  en  conscrvant  l’A.  Guillelmi  de  Sowerby  et  l’A.  ornatus 
de  Schlotheim,  reunit  le  Jason  a l’A.  Laulus  des  terrains  cretaces,  et  le  Castor  au  bifurcatus  de  Bruguiere 
deux  espfeces  tout-a-fait  distinctes.  M.  Phillips  figure  cette  espece  sous  le  nom  de  Guillelmi  et  de  gemmatus. 
M.  Riimer  y r6unit  a tort  les  A.  Calloviensis  et  hiatus,  especes  tout-a-fait  differentes.  Je  suis  aussi  force 
d’y  reunir  les  A.  Elisabetlue,  Sedgwickii,  et  Stutchburii  publies  en  1842  dans  l’interessant  memoire  de 
M.  Pratt  sur  les  singulferes  bouches  des  Ammonites.  Voilk  done  une  espece  qui  a paru  successivement 
sous  les  noms  de  Jason,  de  Castor,  tVHylas,  d’ ornatus,  de  Guillelmi,  de  lautus,  de  Rowlstonensis,  de 
bifurcatas,  de  Duncani,  de  gemmatus,  d’Argonis,  d' Elisabetlue,  de  Stutchburii  etde  Sedgwickii,  ou  sous 
quatorze  denominations  dilftrentes.  De  tons  ces  noms,  celui  de  Jason  etant  le  plus  ancien,  je  le  conserve 
naturcllement  a l’espece. 

Explication  des  figures.  Pl.  XXXIV,  fig.  9.  Individu  tres  jeune  de  grandeur  naturelle. 

Fig.  10.  Ee  meme  vu  du  cote  de  la  bouche. 

Fig.  11.  Individu  plus  age  vu  de  cote. 

Fig.  12.  Ee  meme  vu  de  cote. 

Fig.  13.  Adulle  de  grandeur  naturelle  (de  France). 

Fig.  14.  Le  meme  vu  du  cote  de  la  bouche 

Fig.  15.  Une  cloison  grossie  deux  fois.  Dessinee  par  moi. 

18.  AMMONITES  FREARSI.  — ( d’Orb 48U.) 

PL.  XXXVII,  FIG.  1,  2. 

A.  testa  inflata;  anfractibus  depressis,  latis  intus  subtrifurcatis,  transversim  22-costatis ; costis 
externa  hi,  vcl  trifurcatis,  subfascicularibus ; dorso  convcxo ; aperturd  semilunari,  lateribus  angulatis. 

Coquille  tres  renflee,  non  carenee.  Spire  forinee  de  tours  tres  embrassants,  tres  convexes,  dont  la  plus 
grande  largeur  est  au  pourtour  de  l’ombilic,  ou  cette  partie  est  un  peu  anguleuse.  Elle  descend  ensuite 
dans  l’ombilic  sans  laisser  de  saillie  entre  les  tours,  les  sutures  elant  peu  marquees.  Du  pourtour  de  l’om- 
bilic  partent,  par  tour,  viugt-deux  cotes  qui  s’elevent  perpendiculairement  jusqu’a  la  partie  anguleuse,  Ik 
s’inflechissent  fortement  en  avant  en  donnant  naissance  chacune  a deux  ou  trois  cotes  qui  vont  obliquement 
et  passent  ensuite  sur  le  dos  sans  s’inlerrompre.  Dos  arrondi,  ayant  neanmoins  une  tendance  a devenir 
anguleux.  Bouche  arquee,  plus  large  que  haute,  fortement  echancree  par  le  retour  de  la  spire. 


MOLLUSQUES. 

Dimensions.  Diamctre,  6 0 millimetres.  — Par  rapport  au  diametre : largeur  du  dernier  tour,  0,62; 
epaisseur  du  dernier  tour,  0,60;  recouvrement  du  dernier  tour,  0,22;  largeur  de  l’ombilic,  0,26. 

Rapports  et  differences.  Cette  especc,  voisine  de  I'd.  Tcheffkini  et  surtout  de  I'd.  arduennensis,  se 
distingue  de  la  premiere  par  ses  cotes  infiniment  plus  marquees,  son  ombilic  plus  large,  et  par  ses  cotes 
dans  l’ombilic.  Elle  se  distingue  de  la  seconde  par  les  memes  caracleres  et  par  lcs  tours  plus  contigus, 
moins  convcxes  dans  l’interieur,  par  ses  cotes  non  bifurqnees  sur  le  dos,  et  par  le  manque  de  tubercules 
au  pourtour  de  l’ombilic. 

Gis.  et  loc.  Elle  a etc  recueillie  5 Koroshovo,  pres  de  Moscou  (Russie). 

Explication  des  figures.  Pl.  XXXVII , fig.  1.  Coquille  de  grandeur  natu relic. 

Fig.  2.  La  meme  vue  du  cote  de  la  bouche. 


26.  AMMONITES  BIPLEX.  — (Sower by.) 

PL.  XXXVII,  FIG.  3,  4. 

Ammonites  biplex.  Sow.,  1821,  Min.  conch.,  vol.  m , p.  168,  pl.  293,  6g.  1, 2 (non  biplicatus  Manlell,  1822  ; 
non  biplex  Zieten). 

_ tripticatus,  id.,  ibid.,  p.  167,  pl.  292,  293,  fig.  lx  (non  triplicate  Sow.,  1815;  non  triplex 
Zieten,  1830).  . 

Planites  pticatilis,  B.,  Haan,  1825,  Ammon,  et  Goniat.,  p.  87,  n°  1 lx. 

— tripticatis,  id.,  ibid.,  p.  88,  n”  16. 

Ammonites  biplex,  Phil].,  1829,  p.  131. 

— annulatus,  vulgaris,  Zieten,  1830,  Wurt.,  pl.  9,  fig.  1? 

— — Id.,  ibid.,  fig.  lx"! 

— triplicalus,  Desh.,  1831,  Cog.  caract.  des  terrains,  p.  229,  pl.  10,  fig.  1. 

— — ROmer,  p.  196,  n°  32. 

biplex,  id.,  ibid.,  n°  31. 

_ — Potiez  et  Michaud,  1838,  Gal.  des  moll,  de  Douai,  vol.  i , p.  13,  n"  5. 

_ _ von  Buch,  1860,  Beitr.  zur  Gebirgsf.,  p.  92,  96,  101. 

d.  testa  compressd,  discoidea;  anfractibus  compressis,  subquadratis,  transversim  costatis ; costis 
simplicibus,  externe  bi,  vel  trifurcatis ; dorso  convexo,  transversim  costato;  septis  latcribus  4-lobatis. 

Coquille  discoidale,  coraprimec,  non  careuec.  Spire  formee  de  tours  comprimes,  uu  pcu  cartes,  se 
recouvrant  peu,  aplalis  sur  les  cotes  et  ornes  de  soixante  a quatre-vingts  cotes  droites,  qui  partent  du 
pourtour  de  l’ombilic,  se  dirigent  un  pcu  obliquement  en  avant  et  sur  les  cot&  du  dos,  se  bifurquent  g6n6- 
ralement  d’une  maniftre  reguliere,  passent  ainsi  sur  le  dos  jusqu’au  cote  oppose.  On  voit  trOs  rarement 
des  cotes  simples.  Plus  agecs,  lcs  cotes  se  bifurquent,  et  s’eloignent  les  unes  des  autres  pour  former  des 
meplats  enormes.  Dos  Egereinent  convcxe,  costule  en  travers.  Bouche  tin  peu  carree,  comprimde,  peu 
echancrfic  par  le  retour  de  la  spire;  depnmce  cltez  les  adultes.  Cloisons  symfitriques  decouples  de  chaque 
cote  en  quatrc  lobes  et  en  selles  formees  de  parties  impaires.  Lobe  dorsal  beaucoup  plus  long  et  plus  large 
qua  le  lobe  lateral  superieur , orne  de  chaque  cole  de  deux  tres  grandes  branches.  Selle  dorsale  plus 
d’un  tiers  plus  large  que  le  lobe  lateral  supericur,  elroit,  elargi  a son  extremite,  orn6  en  dehors  de  quatre 
et  en  dedans  de  trois  branches,  indcpcndammcnt  de  la  branche  terminale.  Selle  laterale  plus  etroite  que 
le  lobe  lateral-superieur,  divisee  irrdgulierement  par  trois  lobes  inegaux.  Lobe  lateral  inKrieur  de 
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meme  forme,  mais  la  moitie  du  lobe  lateral  superieur.  Selle  auxiliaire  plus  large  que  la  selle  laterale, 
divisee  en  deux  parties  par  un  lobe  accessoire  oblique.  11  y a deux  lobes  auxiliaires  trcs  obliques,  assez 
ramifies.  La  ligne  du  rayon  central,  en  partanl  de  1’extrernite  du  lobe  dorsal,  passe  au  dessous  de  tous 
les  autres. 

Observations.  11  est  peu  d’especes  aussi  variables  que  celle-ci,  suivant  ses  diverses  pfriodes  d’accrois- 
sement.  Ces  variations  sont  meme  si  extraordiuaires,  qu’avant  de  les  avoir  vues  dans  toutes  leurs  phases,  on 
nepourrait  les  regarder  comme  appartenant  a la  meme  espece.  Jusqu’au  diametre  de  140 millimetres,  plus 
ou  inoins  elle  conserve  ses  cotes  regulierement  bifurquees;  c’est  alors  le  biplex  deSowerby;  mais  acedia- 
metre  et  quelquefois  plus  tot  les  bifurcations  sont  moins  regulieres ; il  nait  une  troisiemc  petite  cote  en  ar- 
riere  de  chaque  bifurcation,  et  la  coquille  forme  alors  le  triplicatus  de  Sowerby.  Les  cotes  laterales  s’eloi- 
gnent  et  grossissent  ensuite , en  formant  le  plus  souvent  des  faisceaux.  D’autres  fois  elles  perdent  leurs  bifurca- 
tions cxterieures  et  s’arretent  au  cbte  du  dos,  qui  alors  devient  lisse.  Enfin,  unederniere  piriode  commence: 
les  cotes  s’eloignent  'encore  plus,  deviennent  enormes,  le  tour  de  spire  se  deprime,  s’aplatit  sur  le  dos,  et 
bieutot  naissent  des  cotes  aplaties  de  40  a 50  millimetres  de  largeur.  Cette  dcrnicre  periode  se  continue 
quelquefois  un  ou  deux  lours  jusqu’au  diametre  de  500  a 600  millimetres  ; dernier  developpement  que  je 
lui  connaisse. 

Dimensions.  Diametre,  400  millimetres.  — Par  rapport  au  diametre  : largeur  du  dernier  tour,  0,29  ; 
epaisseur  du  dernier  tour,  0,20;  recouvremcntdu  dernier  tour,  0,4;  largeur  de  l’oinbilic,  0,48. 

Rapports  et  differences.  Cette  espece  est  du  nombre  des  Ammonites  a cotes  generalcmcnt  confondues 
les  unes  avec  les  autres.  Elle  se  distingue  neanmoins  de  1’A.  Panderi  par  ses  cotes  bifurquees  tout-a-fait 
a la  partie  externe  des  tours.  Elle  se  distingue  encore  de  toutes  les  autres  Ammonites  par  son  age  adulte 
des  plus  remarquables.  Ses  tours  carres  scront  aussi  un  bon  caractere  distinctif. 

Gis.  etloc.  En  Russie  elle  a 6t6  rencontree  4 Saragula,  pres  d’Orenbourg;  a Kineshma,  sur  le  Volga  ; 
a Simbirsk.  On  la  trouve  encore  en  Pologne.  En  France,  elle  est  tros  commune  dans  les  terrains 
oxfordiens  moyens  et  superieurs,  4 Trouville  (Calvados),  4 Beauvoir  (Deux-Sevres),  4 la  Rochelle  (Cha- 
rente  Inferieure),  entre  Chaumont  et  Cirey-le-Chateau  (Haute-Marne),  4 Crue,  pres  de  Saint-Mihiel 
(Meuse),  a N'euvisi  (Ardennes),  a Nantua  (Ain),  etc.,  etc. 

Explication  des  figures.  PL.  XXXVII , FIG.  3.  Coquille  jeune  de  grandeur  naturclle  avec  les  cotes 
bifurquees  et  simples. 

Fig.  4.  La  meme  vue  du  cot6  de  la  bouche. 

Les  especes  d’ Ammonites  suivantes  out  encore  ete  indiquees  en  Russie,  mais  nous  n’en  avons  retrouve 
aucune  dans  les  nombreux  echantillons  que  MM.  Murchison,  de  Verneuil  et  de  Keyserling  nous  out 
communiques  pour  le  travail  qui  precede : 

Ammonites  Bucklandi  Fischer,  1837,  Or  get.  de  Moscou,  p.  168,  pi.  6,  fig.  2;  pi.  8,  fig.  1. — 
L’A.  Bucklandi,  de  meme  que  l'A.  bisulcatus  Bruguierc,  est  en  France  propre  au  lias  inferieur.  Nous 
doutons  qu’elle  se  trouve  aux  environs  de  Moscou  (non  Bucklandi  Sow.). 

A.  Turneri  Fischer,  1837,  idem,  p.  168,  pi.  5,  f.  3. — Cette  espece,  la  meme  que  l’A.  bisidcatus,  est 
propre  au  lias  en  France  (non  Turneri  Sow.). 

A.  colubratus  Fischer,  1837,  idem,  p.  168,  pi.  8,  f.  3.— Cette  espece  est  propre  au  lias. 

A.  Roppii  Fischer,  1837,  p.  189. 

A.  lunula  Fischer,  1837,  p.  169,  n°  6 (non  lunula  Reineike). — V.  A.  Brightii  Pratt. 

A.  radians  Fischer,  1837,  p.  169,  n°  7 (non  Sowerby).  ^Cette  espece  est  en  France  propre  au  lias. 
— V.  A.  cordatus. 
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A.  Stockesii  Fischer,  1837,  p.  170,  n°  8,  pi.  6,  f.  1.— Cette  espece,  la  m6me  que l’A.  margaritattis, 
en  France  esl  propre  an  lias  moven  (non  Stockesii  Sow.). 

A.  bifurcalus  Fischer,  1837,  p.  170,  n°  10. 

A.  communis  Fischer,  1837,  p.  170,  n"  11,  pi.  5,  f.  I.— Cette  espece  est  propre  en  Angleterre  et  en 
France  au  lias  superieur  (non  communis  Sow.). 

A.  Braikenridgii Fischer , 1837,  p.  171,  n”  12,  pi.  5,  f.  0.  — Espece  en  France  propre  aToolite  inferieure. 
La  figure  represente  une  autre  espece  (non  Braikenridgii  Sow.). 

A.  Gowerianus  Fischer,  1837,  p.  171,  n°  13,  pi.  5,  f.  6. — L’A.  Gowerianm  de  Sow.  est  propre  en 
France  a l’oolite  inferieure.  La  figure  lie  ressemble  point  a celte  espece  (non  Gowerianus  Sow.). 

A.  alternans  Fischer,  1837,  p.  171,  n°  14,  pi.  8,  f.  2.— Sans  doute  notre  A.  Pallasianus  (non  alter- 
nans  Schlot.). 

A.  columnatus  Fischer,  1837,  p.  171,  n°  15,  pi.  7. 

A.  Duncani  Fischer,  1837,  p.  127,  n°  17  (non  Duncam  Sow.). 

A.  polyplocus  Fischer,  1842,  Revue  des  fossiles  dc  Moscou,  p.  11  (non  polyplocus  Keineike). 

A.  valulus  Phillips,  Fischer,  1843,  id.  ibid.,  p.  12. 

A.  annularis  Fischer,  1843,  id.  ibid.,  p.  15. 

A.  sublcevis  Fischer,  1843,  id.  ibid,  (non  snblcevis  Sow.). 

A.  Herveyi  Fischer,  1843,  id.  ibid.,  p.  16  (non  Sow.). 

A.  giganteus  Fischer,  1843,  id.  ibid.,  p.  17. 

A.  annulatus  Fischer  1843,  id.  ibid.,  (non  anmdatus  Sow.). 

A.  Brockii  Sow. — Cette  espece  en  France  est  propre  a l’oolite  inferieure. 

A.  circumtcntus  Buch,  1840,  Beitr. , p.  103. 

A.  contractus  Sow. — Cette  espece  est  en  France  propre  a 1’oolite  inferieure. 

A.  mutabilis  Sow.,  Buch,  1840,  Beitrage,  p.  77,  84. 

A.  perspcctivus  Eichw. 

A.  polygiratus  Buch,  1840,  Beitr.  p.  77,  87. 

A.  Hecticus  Reinecke,  Buch,  1842,  Karst.  Arch.,  p.  537. 

A.  Williamsoni  PhilL,  Buch.,  id.  ibid.,  p.  539. 

A.  gracilis  Munster,  M.  Jazikof. 

A.  subfurcatus  Schl.  ibid. 

A.  heterophyllus  Sow.  M.  Frears.  —Espece  en  France  propre  au  lias  superieur. 

A.  depressus  M.  Frears. 

A.  comptus  id. 
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MOLLUS QUES  GASTEROPODES. 

CHEMNITZ  I A.  — ( d’Orb.)  (*) 

CHEMNITZIA  F1SCHERIANA.  — (d’Orb.,  1845.) 

PL.  XXXVII,  FIG.  6. 

J<>  ne  connais  que  le  moule  interieur  de  cctte  espece,  dont  ]es  proportions  sont  les  suivantes : longueur 
totale  donnee  par  l’angle,  110  millimetres:  angle  spiral,  15°;  angle  sutural,  99°. 

File  a ete  recueillie  par  M.  de  Verneuil  et  le  major  Blode  h Kamenka,  sur  les  bords  du  Donetz,  dans 
un  calcaire  jaunatre  a tres  petits  grains  oolitiques. 

Explication  de  la  figure.  Pi.  XXXVII,  FIG.  6.  Moule  intdricur  de  grandeur  naturelle. 


NERINEA.  — ( Defrance .) 

INERINEA  EICH  W ALD1  AN  A . — (d’Orb.,  1845. 

PL.  XXXVII,  FIG.  7. 

N.  testa  elongata,  conic  A ; spira  angulo  14°;  anfractibus  lavigatis,  complanatis;  apertura  angustata; 
labio  unidentato;  columella  bidentaia. 

Coquille  allongee,  couique,  dpaisse,  non  ombiliquee.  Spire  formde  d’un  angle  rdgulier,  composee  de 
lours  entieremeut  lisses,  sans  former  aucune  saillie  les  uns  sur  les  autres.  Bouche  etroite,  allongee,  pourvue 
sur  le  labre  d’une  forte  dent  un  peu  au  dessous  de  la  moitid  de  sa  longueur,  et  sur  la  columelle  de  deux 
autres  dents : I’une  petite  antdrieure,  I’autre  longue  sur  le  retour  de  la  spire. 

Dimensions.  Ouverture  de  Tangle  spiral,  14°;  longueur,  30  millimetres ; hauteur  du  dernier  tour,  par 
rapport  a l’ensemble,  0,26. 

Rapports  et  differences.  Cette  espece,  parses  tours  sans  aucune  saillie,  se  distingue  nettement  de  toutes 
les  autres.  Elle  est  tres  voisine  de  la  N.  fibula  Deslongchamps,  mais  sa  spire  est  plus  courte,  ses  tours  sont 
plus  larges,  la  coupe  de  son  moule  est  un  peu  diffdrente. 

Gis.  et  loc.  Elle  a etd  recueillie  par  M.  de  Verneuil  dans  un  calcaire  jaunatre  oolitique  des  environs  de 
Kamenka,  sur  le  Donetz,  et  aussi  pres  de  Simbirsk. 

Explication  de  la  figure.  Pi.  XXXVII,  fig.  7.  Coquille  de  grandeur  naturelle  vue  du  cote  de  la  bouche. 


(i)  Voyez  Paleontologie  francaise , terrains  crttaces,  vol.  n,  p.  68. 
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ACT  EON.  — {Mont  fort.) 

1.  ACTEON  FREARSIANA.  — ( d’Orb .,  1845.) 

PL.  XXXVII , FIG.  8-11. 

A.  tesla  oblongo-elongatd,  conica,  crassa;  spira  angulo  41°;  anfractibus  convexiusculis  lavigaiis 
longitudinaliter  4-sulcatis , ultimo  12-sulcato,  sulcis  punctatis;  antice  approximate ; apertura  oblonga  ; 
columella  biplicata. 

Coquille  oblonguc,  allongee,  conique.  Spire  formee  d’un  angle  regulier,  composee  de  tours  lisses, 
brillants,  un  peu  convexes,  legcirement  en  gradins  sur  la  suture,  ornes  en  travers  de  quatre  sillons  profonds 
formes  de  points  deprimes  places  les  uns  a cote  des  autres.  Le  dernier  tour,  plus  long  que  le  reste,  en  a 
douze  d’autant  plus  rapproches  qu’ils  sont  anterieurs.  Les  premiers  tours  ont  des  indices  de  plis  transverses. 
Bouche  ovale,  retrecie,  a labre  mince,  tranchant;  columelle  marquee  de  deux  gros  plis  saillants. 

Dimensions . Ouverture  de  Tangle  spiral,  40”;  longueur,  11  millimetres;  hauteur  du  dernier  tour,  par 
rapport  a l’enserable,  0,51. 

Rapports  et  differences.  Cette  charmante  espece  se  rapproche,  par  sa  forme  allongee  et  ses  sillons,  de 
1’A.  affinis ; mais  elle  s’en  distingue  par  les  sillons  plus  espaces  et  par  une  dent  de  moinsa  la  columelle. 

Gis.  et  loc.  M.  de  Vcrneuil  el  M.  de  Meyendorf  l’ont  recueillie  dans  les  schistes  de  l’etage  oxfordien  a 
Makarief,  sur  la  riviere  Unja. 

Explication  des  figures.  Pi.  XXXVII,  fig.  8.  Coquille  grossie  vue  du  cote  de  la  bouche. 

Fig.  9.  La  meme  vue  du  cote  oppose. 

Fig.  10.  Un  morceau  plus  grossi  pour  montrer  la  composition  des  sillons. 

Fig.  11.  Grandeur  naturelle. 

2.  ACTEON  PEROSK1ANA.  — [d’Orb.,  1845.) 

PL.  xxxvii,  fig.  12-14. 

Auricula  obsolela,  Fischer,  1843,  Bull,  de  la  Soc.  des  Nat.  de  Moscou,  vol.  16,  p.  41  (non  Phillips). 

A.  lestcl  ovata;  spira.  angulo  8 7°;  anfractibus  angustatis,  convexiusculis  longitudinaliter  striatis 
ultimo  magno , inflato;  apertura  ovali. 

Coquille  ovale,  renllee.  Spire  formee  d’un  angle  regulier,  composee  de  tours  stries  longitudinalement,  on 
peu  convexes,  dont  le  dernier  est  enorme  par  rapport  au  reste.  Bouche  ovale ; elle  parait  avoir  ete  orn6e 
d’une  dent,  autant  qu’on  en  peut  juger  par  le  moule. 

Dimensions.  Ouverture  de  l’angle  spiral,  87° ; longueur,  7 millimetres,  hauteur  du  dernier  tour,  par 
rapport  4 l’ensemble,  0,80. 

Rapports  et  differences.  Cette  cspece,  par  sa  forme  courte,  se  rapproche  de  \’A.  ringens,  tout  en  etant 
plus  renllee  et  plus  courte  a proportion. 

Gis.  el  loc.  MM.  de  Verncuil  et  de  Meyendorf  Font  recueillie  dans  le  gres  de  I’etage  oxfordien,  aux  en- 
virons de  Makarief,  sur  la  riviere  Unja. 

Explication  des  figures.  Pi.  XXXVII,  FIG.  12.  Coquille  grossie  vue  du  cote  de  la  bouche. 

Fig.  13.  La  meme  vue  du  cote  oppose. 

Fig.  i4.  Grandeur  naturelle.  57 
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TERRAIN  SECOND  AIRE.  SYSTEME  JURASSIQUE. 


TURBO.  — {Linne.) 

1.  TURBO  PUSCHIANUS.  — (< i’Orb .,  4845.) 

PL.  XXXVII,  FIG.  15,  16. 

T.  testa  elongato-conicd,  imperforata;  spirit  angulo  60° ; anfractibus  convexis , rotundatis,  longitu- 
dinaliter  5-costalis;  coslis  incequalibus ; apertura  rotundatd. 

Coquille  plus  longue  que  large,  conique,  epaisse ; spire  formee  d’un  angle  rdgulier,  composee  de  tours 
tres  convexes,  ornes  en  long  de  cinq  cotes,  dont  les  trois  superieures  sont  les  plus  grosses:  le  dernier  tour 
en  offre  quinzc.  Douche  presque  ronde. 

Dimensions.  Ouverture  de  Tangle  spiral,  60°;  hauteur  totale,  19  millimetres;  longueur  du  dernier  tour, 
par  rapport  a l’ensemble,  0,55. 

Rapports  et  differences. Tres  voisine, par  son  ensemble,  du  T.  Oxfordiensis  ( Turbo  muricatus  Sow., 
non  Linne),  cetle  espdce  s’en  distingue  par  ses  cotes  non  tuberculeuses. 

Gis.  et  Loc.  Elle  a 6t6  recueillie  par  MM.  deVerneuil  et  de  Keyserling  aux  environs  d’Orenbourg, 
dans  un  gres  chloritd  dependant  de  l’etage  oxfordien. 

Explication  des  figures.  Pi.  XXXVII,  fig.  15.  Coquille  grossie  vue  du  cote  de  la  bouche. 

FIG,  16.  Grandeur  naturelle. 

2.  TURBO  MEYENDGRFII.  — ( d’Orb .,  4845.) 

PL.  XXXVII,  fig.  17,  18. 

T.  testa  elongato-conicd,  imperforata;  spira  angulo  53° ; anfractibus  convexis,  rotundatis,  longitudi- 
naliter  4-costatis;  costis  incequalibus  luberculalis ; apertura  rotundatd. 

Coquille  plus  longue  que  large,  conique;  spire  formee  d’un  angle  regulier,  composee  de  tours  convexes, 
ornes  en  long  de  quatre  cotes  tuberculeuses ; le  dernier  tour  en  offre  onze.  Douche  ronde. 

Dimensions.  Ouverture  de  Tangle  spiral,  53°;  longueur  totale,  16  millimetres;  longueur  du  dernier 
tour,  par  rapport  a Tensemble,  0,43 ; angle  sutural,  82°. 

Rapports  et  differences.  Tresvoisine,  par  ses  cotes  tuberculeuses,  du  T.  oxfordiensis  d’Orb.  (T.  muri- 
catus Sow.,  non  Linne),  cette jolie  espfece  s’en  distingue  par  son  angle  spiral  de  sept  degres  moins  ouvert, 
par  sa  forme  plus  allongde  et  par  ses  tours  plus  convexes.  Sa  bouche  est  aussi  plus  ronde. 

Gis.  et  loc.  M.  Frears  l’a  rencontree  dans  le  grds  rougeatre  de  I’etage  oxfordien , a Koroshovo,  pres 
de  Moscou. 

Explication  des  figures.  Pi.  XXXVII,  fig.  17.  Coquille  grossie  vue  du  cotd  de  la  bouche. 

Fig.  18.  Grandeur  naturelle. 
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3.  TURBO  JASICOFIANUS.  — (d’Orb.,  1845.) 

PL.  XXXVII,  FIG.  19,  20. 

Turbo  sulcostomus,  Fischer,  1843,  Bull,  de  laSoc.  de  Moscou,  vol.  16,  p.  40  (non  Phillips). 

T.  testa  conica,  imperforata;  spit  a angulo  55°;  anfractibus  convexis , rotundatis,  longitudinaliter 
3-costatis;  costis  incequalibus  2 inferne  tubercidatis ; aperturd  rotundaid. 

Coquille  plus  longue  que  large,  conique.  Spire  formee  d’uu  angle  regulier,  composee  de  tours  tres  con- 
vexes,  ornes  en  long  de  trois  cotes  carcnees,  dont  les  deux  inferieures  sont  tuberculeuses ; le  dernier  tour 
a neuf  cOtes  d’autant  plus  rapprochees  qu’elles  sont  voisines  de  la  columelle.  Bouche  arrondie.  Le  moule 
est  presque  lisse ; on  y voil  neammoins  des  indices  des  cotes. 

Dimensions.  Ouverture  de  Tangle  spiral,  55°;  longueur  totale,  19  millimetres ; longueur  du  dernier  tour, 
par  rapport  4 Tensemble,  0,52. 

Rapports  et  differences.  Encore  voisine  par  ses  cotes  du  T.  Meyendorfii,  cette  espece  s’en  distingue 
parce  que  les  deux  cdtes  inferieures  de  chaque  tour  sont  tnberculeuses,  tandis  que  les  autres  sont  lisses. 
C’est  sans  doute  le  T.  sidcostomus  de  M.  Fischer,  mais  non  celui  de  Phillips  qui  a plus  de  cotes  par  tour. 

Gis.  et  loc.  Elle  a 6te  recucillie  par  MM.  de  Verneuil  et  Frears  dans  le  grfes  verdatre  de  Tetage 
oxfordien  de  Koroshovo,  prbs  de  Moscou. 

Explication  des  figures.  PI.  XXXVII,  fig.  19.  Coquille  grossie,  vue  du  cote  dela  bouche. 

Fig.  20.  Grandeur  naturelle. 

PLEUROTOM  ARI A . — (De  franco.) 

1.  PLEUROTOMARIA  BUCI1IANA.  — {d’Orb..  1845.) 

PL.  XXXVIII,  FIG.  1 , 2. 

P.  testa  conica,  imperforata ; spird  angulo  85°;  anfractibus  angulatis,  longitudinaliter  striatis,  uni- 
costatis,  transversim  rugosis ; aperturd  subtriangulari. 

Coquille  plus  large  que  haute,  epaisse.  Spire  formee  d’un  angle  regulier,  composee  de  tours  peu  con- 
vexes,  anguleux  en  dessus,  ornes  en  long  de  stries  inegales  avec  lesquelles  viennent  se  croiser  des  rides 
d’accroissement  d’autant  plus  visibles  que  la  coquille  est  jeune.  Le  dernier  tour  anguleux  est  carene  en 
dessus.  'Ombilic  feme  ou  presque  feme.  Bouche  triangulaire  deprimee.  Sinus  tres  court  place  au  tiers 
inferieur  de  la  largeur  des  lours  et  formant  la  carene. 

Dimensions.  Ouverture  de  Tangle  spiral,  85°;  hauteur  totale,  31  millimetres;  hauteur  du  dernier  tour, 
par  rapport  ii  Tensemble,  0,41 ; angle  sutural,  54°. 

Rapports  et  differences.  Cette  espece  est  voisine  par  sa  cote  externe  du  P.provincialis ; mais  elle  s’en 
distingue  par  son  manque  d’ombilic. 

Gis.  et  loc.  Elle  a et<5  recueillie  par  M.  de  Verneuil  a Macarief,  sur  la  riviere  Lnja,  dans  un  schiste  de 
Tetage  oxfordien.  En  France  cette  espece  se  rencontre  dans  T6tage  moyen  du  terrain  oxfordien,  a Villers 
(Calvados) ; au  Vieil-Saint-Remy,  pres  de  Launoy  (Ardennes),  et  pr&s  de  Saint-Mihiel  (Meuse). 

Explication  des  figures.  Pi.  XXXVIII,  fig.  1.  Coquille  de  grandeur  naturelle  vue  du  cote  de  Tombilic. 

Fig.  2.  La  meme  vue  de  profil. 
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2.  PLEUROTOMARIA  BLODEANA.  — {d’Orb.,  4845.) 

PL.  XXXVIII,  FIG.  3. 

Cerrhus  rotundatus,  Fischer,  1843,  Bull,  des  Nat.  de  Moscou , vol.  xvi,  p.  42?  (non  Sow.). 

P.  tesla  conica,  late  umbilicatd;  spirit  angulo  96° ; anfractibus  subangulatis,  longitudinaliter  striatis; 
apertura  triangulari. 

Goquille  plus  large  que  haute,  epaisse.  Spire  formee  d’un  angle  regulier,  composee  de  tours  anguleux, 
ext6rieurement  ornes  de  stries  longitudinales.  Ombilic  tres  large  occupant  les  0,22  du  diametre  inferieur. 
Bouche  formant  un  triangle  obtus.  Son  moule  interieur  est  presque  lisse. 

Dimensions.  Ouverture  de  Tangle  spiral,  96°;  hauteur  totale,  28  millimetres;  hauteur  du  dernier  tour, 
par  rapport  au  diametre,  0,51. 

Rapports  et  differences.  Cette  espece,  par  son  ensemble,  se  rapproche  beaucoup  du  P.  Buchiana ; mais 
elle  s’en  distingue  nettement  par  son  ombilic  largement  ouvert. 

Gis.  et  loc.  Elle  a etc  rencontre  par  MM.  Murchison  el  Frears  dans  le  gres  noiratre  de  l’etage 
oxfordien  de  Koroshovo,  pres  de  Moscou,  et  par  M.  de  Verneuil  aux  environs  d’Orenbourg. 

Explication  de  la  figure.  PL.  XXXVIII,  fig.  3.  Moule  interieur  vu  du  cole  de  l’ombilic. 

3.  PLEUROTOMARIA  WORTHIANA.  — {d’Orb.,  4845.) 

PL.  XXXVIII,  FIG.  4,  5. 

P.  testa  compressa,  late  umbilicatd.;  spira  angulo  445°;  anfractibus depressis,  angustatis,  longitudina- 
liter  striatis,  externe  bicarinatis,  transversim  rugosis;  apertura  angustata. 

Goquille  fortement  d6primee.  Spire  formee  d’un  angle  regulier,  composee  de  tours  tres  deprimes, 
anguleux  au  pourtour,  ornes  en  long  de  stries  avec  lesquelles  viennent  se  croiser  de  fortes  rides  d’accrois- 
sement.  Du  cote  de  l’ombilic  on  voit  au  pourtour  une  depression  qui  accompagne  la  carene ; du  cote  oppose 
il  y a deux  carenes  externes  et  deux  carenes  internes.  Ombilic  large.  Bouche  deprimee,  triangulaire.  Sinus 
eorrespondant  4 la  carbne  externe  qui  accompagne  la  carene  du  pourtour. 

Dimensions.  Ouverture  de  Tangle  spiral,  145°;  diametre,  23  millimetres.  — Par  rapport  au  diametre : 
largeur  du  dernier  tour,  0,46. 

Rapports  et  differences.  Cette  espece,  par  sa  forme  deprimee,  son  ombilic  et  ses  stries,  est  tres  voisine 
du  P.  Buoignieri  d’Orb.  de  l’etage  oxfordien  moycn  de  France;  mais  elle  s’en  distingue  par  la  depression 
de  son  pourtour  du  cote  de  l’ombilic,  et  par  les  deux  cotes  internes  de  ses  tours  du  cote  oppose. 

Gis.  et  loc.  M.  de  Verneuil  l’a  recueiliie  dans  l’etage  oxfordien  des  rives  du  Volga,  prfis  de  Kineshma. 

Explication  des  figures.  Pl.  XXXVIII,  fig.  U.  Coquille  un  peu  grossie,  vue  de  cdte. 

Fig.  5.  La  meme  vue  du  cote  de  l’ombilic. 
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BUCCINUM.  — (Linne.) 

BUCCINUM  INCERTUM.  — {d’Orb.,  1845.) 

PL.  XXXVIII,  FIG.  6-8. 

JSassa,  Fischer,  1837,  Oryct.  de  Moscou , pi.  47,  fig.  4,  5. 

B.  testa  ovato-oblonga,  ventricosd;  spirit  convexa,  angulo62°;  anfractibus  comexis  gradatis,  transversim 
costatis;  costis  obliquis  aculis;  apcrtura  ovali;  columella  lavigatd. 

Coquille  courte  ovale,  un  peu  pupoide.  Spire  formee  d’un  angle  Ires  convene,  compos6e  de  tours  saillants 
en  gradins  4 la  partie  intericure,  ornes  en  travers,  par  revolution  spirale,  de  12  a 14  cotes  obliques  sail 
lantes,  s’effafant  en  avant  dans  le  dernier  tour.  Bouche  ovale,  pourvue  d’un  petit  canal.  Columelle  lisse. 

Dimensions.  Ouverture  de  l’angle  spiral  moyen,  62”;  longueur,  20  millimetres;  hauteur  du  dernier  tour, 
par  rapport  4 Tcnsemble,  0,56;  angle  sutural,  70° 

Rapports  ct  differences.  En  reportant  cette  coquille  au  genre  Buccinum,  je  le  fais  avec  beaucoup  de 
doute.  Elle  est  voisine  du  B.  Bajocensis  d’Orb.  de  Toolite  inferieure ; mais  elle  s’en  distingue  par  sa 
forme  plus  pupoide,  plus  allongee,  par  sa  bouche  moins  arrondie,  et  par  ses  cotes  moins  nombreuses. 

Gis.  et  loc.  MM.  de  Keyserling  et  de  Verneuil  l’ont  recueillie  4 Saragula,  pres  d’Orenbourg. 
Explication  des  figures.  PL.  XXXVIII,  fig.  6.  Coquille  grossie,  vue  du  cote  de  la  bouche. 

Fig.  7.  La  memo  vue  du  cote  oppose. 

Fig.  8.  Grandeur  naturelle. 

CERITHIUM  RUSSIENSE.  — {d’Orb.,  1845.) 

PL.  XX VIII,  fig.  9. 

Territella  muricala,  Sow.,  1825,  Min.  conch.,  vol.  v,  p.  159,  pi.  499. 

C.  testa  elorigato-conicd;  spirit  angulo  18°;  anfractibus  gradatis,  transversim  costatis , longitudinali- 

ter  4 vel  5-costatis,  inferne  subechinatis;  aperturd  ovali;  columella  lasvigatd. 

Coquille  allongee,  conique,  epaisse.  Spire  formee  d’un  angle  regulier,  Ires  legerement  convene,  composee 
de  tours  non  convenes,  saillants  en  gradins  4 leur  partie  inferieure,  ornes  en  travers  par  revolution  spirale 
de  treize  cotes  aigues,  un  peu  flenueuses,  traverses  par  quatre  ou  cinq  cotes  longitudinals,  laissantune 

saillie  4 leur  point  de  jonction.  Bouche  ovale,  4 canal  peu  prononce. 

Dimensions.  Ouverture  de  Tangle  spiral,  18° ; longueur,  27  millimetres ; hauteur  du  dernier  tour,  par 

rapport  4 Tensemble,  0,26;  angle  sutural,  100”.  . 

Rapports  et  differences.  Cette  espece  est  voisine  par  ses  cotes  en  long  et  en  travers  du  C.  Dupmamurn. : 

mais  elle  s’en  distingue  par  ses  tours  moins  bombes  et  en  escalier  4 leur  partie  inferieure.^ 

Gis  et  loc  Elle  a ete  recueillie  par  M.  de  Verneuil  et  le  major  Blode  dans  un  calcaire  jaunatre,  4tres  petits 
grains  oolitiqiies  aux  environs  de  Kaminka,  sur  le  Donetz.  En  France  elle  caracterise  l’etage  moyen  du 
terrain  oxfordien  et  se  rencontre  au  Vieil-Saint-Remy,  pres  de  Launoy  (Ardennes),  et  4 Trouville  (Calvados). 
Uistoire.  Je  me  trouve  oblige  de  changer  le  nom  de  muricatum,  cette  denomination  ayant  ete  donnee 

des  1789  par  Bruguiere,  4 une  autre  espece. 

Explication  de  la  figure.  Pl.  XXXVIII,  fig.  9.  Coquille  de  grandeur  naturelle. 
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DENTALIUM. 

DENTALIUM  MOREANUM.  — - (d'Orb.,  1845.) 

PL.  XXXVIII,  FIG.  10. 

Dentalium,  Phill.,  1829,  Yorks.,  pi.  4,  fig.  37. 

Dentalium  cylindricum,  Fischer,  1845,  Bull,  de  Moscou,  vol . xvi,  p.  A2 ? ? (non  Sow.). 

D.  testa  subulata,  arcuata,  Icevigatd  ; angulo  4°. 

Moule  interieur  conique,  arque,  forme  d’un  angle  regulier;  bouche  ronde;  extremite  opposee  acuminee 
brusquement. 

Rapports  et  differences.  Je  rapportece  moule  au  D.  moreanum  des  terrains  oxfordiens  de  France,  avec 
la  presque  certitude  de  son  identite. 

Gis.  et  loc.  M.  de  Verneuil  a rencontre  cette  espece  5 Kaminka,  sur  les  bords  du  Donetz,  dans  un  calcaire 
oolitique  jaune,  dependant  de  l’6tage  oxfordien.  En  France  elle  est  propre  a l’etage  moyen.et  se  rencontre 
a Vieil-Saint-Remy  (Ardennes). 

Explication  de  la  figure.  Pl.  XXXVIII,  fig.  10.  Moule  int&rieur  de  grandeur  naturelle  vue  de  profil. 


fflOLLUSQUES  LAMELLIBRANCHES  OU  ACEPHALES. 

CARDIUM.  — ( Linne . ) 

GARDIUM  CONCINNUM.  — {de  Buck.) 

PL.  XXXVIII,  FIG.  11-13. 

Cardium  striatulum,  Sow.,  1827,  Min.  conch.,  vol.  vi,  p.  101,  pl.  553,  fig.  1 (non  striatulum  Brochi). 
Cardium  concinnum,  vonBuch,  1840,  Beitr.  zurGeb.,  p.  78. 

C.  testa  subrotundo-cordatd,  Icevigatd,  subcequilaterd,  latere  buccali  brevi,  latere  anali  costis  radiatis, 
subcomplanatis,  47-ornato. 

Coquille  plus  longue  que  large,  presque  circulaire,  lisse,  bombee,  presque  6quilaterale,  le  c6te  buccal 
plus  large,  un  peu  plus  court;  cote  anal  orne  de  dix-sept  cotes  rayonnantes  peu  ^levees,  croissant  de  lar- 
geur  a mesure  qu’elles  s’approchent  de  la  region  pallcale ; du  cote  oppose  elles  laissent  entre  elles  et  le 
cdt6  cardinal  un  assez  large  espace  lisse.  Le  moule  est  lisse,  sans  impressions  marquees. 

Dimensions.  Longueur,  15  millimetres. — Par  rapport  5 la  longueur:  largeur,  0,91 ; epaisseur,  0,75  ; 
longueur  du  dernier  cote  anal,  0,52  ; angle  apicial,  110°. 

Rapports  et  differences.  Par  ses  cotes  rayonnantes  seulement  au  cote  anal,  cette  espece  se  rapproche 
du  C.  hillanum,  tout  en  s’en  distinguant  par  ses  cotes  moins  aigues,  par  sa  forme  arrondie  et  ses  proportions. 
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Gis.  et  loc.  MM.  Murchison  et  de  Verneuil  Font  recueillie  a Koroshovo,  aux  environs  de  Moscou,  et  & 
Kaminka,  sur  le  Donetz. 

Histoire.  Cette  espece  a etc  GgurGe  en  1827  par  Sowerby  sous  le  nom  de  C.  striatulum ; mais  cette 
denomination  avant  etG  appliqufie,  dfjs  1 8 1 4 ^ par  Brocchi  4 une  autre  espece,  M.  deBuch  l’a  changee  avec 
beaucoup  de  raison  en  continuum. 

Explication  cles  figures.  Pl.  XXXVIII,  fig.  1.  Coquille  grossie. 

Fig.  12.  La  meme  vue  sur  les  crochets. 

Fig.  13.  Grandeur  naturelle. 


ASTARTE. — (Sowerby.)  — crassina,  Lamarck. 

1.  ASTARTE  DUBOISIANA.  — [cl’ Orb.,  4845.) 

PL.  XXXVIII , FIG.  14-17. 

A.  testa  ovato-elongata,  crassa,  compressa,  concentrice  costata ; costisrotunclatis,anlice  acutis  erectis; 
latere  buccali  brevi-rotundato ; latere  anali  elongato,  obtuso ; labro  crenulato;  lunula  excavatd. 

Coquille  plus  longue  que  large,  epaissc,  comprimGc,  ovale,  arrondie,  inequilaterale,  courte  du  cote 
buccal,  allongee  et  arrondie  du  cote  anal,  ornGe  de  plis  concentriques  reguliers,  formant  des  cotes  saillantes 
aigues  sur  la  region  anale.  Corselet  profond,  etroit.  Lunule  allongee,  comprimee,  tres  excavGe ; labre  cre- 
nele.  Le  moulemontre  ses  impressions  palleales  tresprononcees,  et  les  impressions  musculaires  tres  saillantes. 

Dimensions.  Longueur,  52  millimetres.  — Par  rapport  4 la  longueur:  largeur,  0,82;  epaisseur,  0,50; 
longueur  du  cote  anal,  0,75;  longueur  de  la  lunule,  0,25;  angle  apicial,  120°. 

Rapports  et  differences.  Cette  espece,  trGs  voisine  par  ses  cotes  de  1 ’A.  Arduennensis  d’Orb. , s’en  distin- 
gue facilement  par  sa  plus  grande  longueur.  Tout  en  la  rapportant  h 1’cspGce  de  France,  je  dirai  que  les 
echantillons  de  Russie  sont  toujours  un  pcu  plus  etroits,  plus  ovales. 

Gis.  et  loc.  Elle  a Gte  rencontrec  dans  le  gres  noiratre  de  l’etagc  oxfordien  de  Koroshovo,  pres  de  Mos- 
cou. En  France  elle  caractGrise  les  couches  moyennes  oxfordiennes,  el  a etc  recueillie  au  Vieil-Saint-Remy, 
pres  de  Launoy  (Ardennes) ; aux  environs  de  Saint- Mihiel  (Meuse);  a Ecomoy  (Sarthe),  dans  la  zone  de 
1’  Ammonites  cordalus. 

Explication  des  figures.  PL.  XXXVIII , fig.  14.  Coquille  de  grandeur  naturelle. 

Fig.  15.  La  m6me  vue  sur  les  crochets. 

Fig.  16.  Moule  intcrieur  vu  de  col6. 

Fig.  17.  Le  meme  vu  sur  les  crochets. 

2.  ASTARTE  MOSQUE1NSIS.  — (d’Orb.,  4845.) 

PL.  XXXVIII,  FIG.  18-20. 

A.  testa  ovata,  compressa , Icevigata;  latere  buccali  brevi ; latere  anali  elongato,  rolundato ; lunula 
compressa , non  excavatd. 

Coquille  plus  longue  que  large,  comprimee,  ovale,  inequilaterale,  courte,  arrondie  du  cote  buccal,  longue 
et  obtuse  du  cote  anal,  lisse  partout ; lunule  Gtroite,  comprimee,  circonscrite,  mais  non  excavee.  Labre  lisse. 

Dimensions.  Longueur,  23  millimetres;  angle  apicial,  117°. 
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Rapports  et  differences.  Avec  les  formes  de  l’espece  preci5dente,  cette  Astarte  s’en  distingue  par  le  man- 
que de  cotes  et  sa  lunule  non  excavee. 

Gis.  et  loc.  Elle  a ete  recueiilie  par  MM.  Frears  et  de  Verneuil  dans  les  gres  noiratres  de  1’etage  oxfor- 
dien  de  Koroshovo,  pres  de  Moscou. 

Explication  des  figures.  Pl.  XXXVIII,  FIG.  18.  Coquilie  un  pen  grossie,  vue  de  cote. 

Fig.  19.  La  memo  vue  sur  les  crochets. 

Fig.  20.  Grandeur  naturelle. 

3.  ASTARTE  VENERIS.  — ( Eichwald .) 

PL.  XXXVIII,  FIG.  21-22. 


Astarte  veneris,  Eichwald  ? 

_ _ von  Buch,  1840,  Belr.  zur  Geb.,  p.  106. 

A.  testa  rotundaio-trigona,  Utvigata ; latere  buccali  brevi,  angustato;  latere  anali  subtruncato;  lunula 
excavala. 

Coquilie  un  peu  plus  longue  que  large,  Gpaisse,  peu  comprimee,  arrondie,  presque  trigone,  iiiequila- 
terale,  courte,  etroite  et  fichancree  du  cote  buccal,  un  peu  tronquee  du  cote  anal ; lisse  partout  dans  Page 
adulte,  elle  avait  des  cOtes  concentriques  prononcees  dans  le  jeune  age.  Corselet  profond,  ainsi  que  la 

^oLmsions.  Longueur,  28  millimetres. -Par  rapport  » la  longueur  : largeur,  0,86;  epaisseur,  0,6A: 
longueur  du  c6te  anal,  0,68;  angle  apicial  9A°. 

Rapports  cl  differences.  Par  sa  forme  triangulaire,  cette  espece  se  distingue  facilement  des  autres. 

Gis.  et  loc.  Elle  a 6te  recueiilie  dans  les  couches  oxfordiennes  du  nord  de  l’Oural,  vers  le  6 A degre  de 
latitude,  pres  des  rivieres  Tchol  et  Tolga,  lors  de  PexpSdition  du  major  Strajeski. 

Explication  des  figures.  Pl.  XXXVIII,  fig.  21.  Coquilie  de  grandeur  naturelle,  vue  de  cotA 

Fig.  22.  La  mfime  vue  sur  les  crochets. 


4.  ASTARTE  BECHIANA.  — [d'Orb.,  1SA5.) 
pl.  xxxiii,  fig.  23-25. 

A testa  triangulari,  crassa,  costis  concentricis  ornatii,  ineequilatera ; latere  buccali  brevi,  angustato; 
latere  anali  subtruncato ; lunula  excavata. 

Cociuille  un  peu  plus  large  que  longue,  q.aisse,  renflee,  triangulaire,  ornee  partout  de  cotes  concen- 
triques tr&s  prononcees,  inequilatcrales ; courte  et  retrfeie  du  cote  buccal,  large  et  tronquee  du  cote  anal ; 

lunule  comprimee,  longue,  tres  excav6e ; labre  crenele.  „ . A 7-  , 

Dimensions.  Largeur,  k millimetres. -Par  rapport  a la  largeur:  longueur, 0,96;  epaisseur,  0,75;  angle 

« tmrnrn  Cette  «*•>.  bid.  que  petite,  pare!.  add.. . » ford,  trigone  la  rapproche 
de  rZ,n,m,  dim  elle  « dialingne  par  aea  cotea  coneen.riquea.  Ell.  eat  — * Id.  mmm  Ph.ll.pa 
de  I.  grand,  oolite , ntaia  ell.  es.  bien  ploa  large  du  c6.6  anal.  C’ea.  peut-e.re  I eap.ee  que  (1.  de  liuch 
rapporte  A cette  Astarte ; mais  elle  en  differe  certainement. 
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Gis.  et  loc.  Elle  a et6  recueillie  par  MM.  Murchison  et  Frears  dans  les  gres  noiratres  de  l’etage  oxfor- 
dien  de  Koroshovo,  pres  de  Moscou. 

Explication  des  figures.  Pl.  XXXVIII,  fig.  23.  Coquille  grossie,  vue  de  cotfi. 

Fig.  2 lx.  La  meme  vue  sur  les  crochets, 

Fig.  25.  Grandeur  naturelle. 

CYPRINA.  — {Lamarck.) 


1.  CYPRINA  CANCRINIANA.  — ( d’Orb .) 

PL.  xxxviii,  fig.  26,  27. 

C.  testa  ovato-rotundatd,  comprcssd,  Icevigatit,  inaquilatera ; latere  buccah  brevi ; latere  anah  ro- 
tundato;  lunula  nulla. 

Coquille  ovale,  comprimee,  lisse,  mequilaterale,  le  cote  buccal  plus  court  et  plus  etroit ; lunule  non  mar- 
quee; corselet  non  excav6;  crochets  petits. 

Dimensions.  Longueur,  49  millimetres.  — Par  rapport  a la  longueur:  largeur,  0,82;  epaisseur,  0,49  ; 
longueur  du  cot6  anal,  0,56 ; angle  apicial,  122  . 

Rapports  et  differences.  Cette  espece,  par  sa  forme  ovale  comprimee,  a quelques  rapports  avec  le 
C.  inornata;  mais  elle  s’cn  distingue  par  sa  surface  lisse,  par  son  c6te  anal  plus  arrondi. 

Gis.  et  loc.  Elle  aete  rapportee  par  le  major  Slrajeski,  chef  de  l’expedition  au  nord  de  l’Oural.  Elle  a ete 
recueillie  dans  un  gres  micace  de  l’etage  oxfordien.  MM.  de  Keyserling  et  de  Verneuil  Font  encore  rencon- 

tree  a Saragula,  pres  d’Orenbourg,  dans  des  gres  chlorit6s. 

Explication  des  figures.  Pl.  XXXXIII , fig.  26.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  27.  La  meme  vue  sur  les  crochets. 

2.  CYPRINA  HELMERSENI  AN  A . — {d’Orb.,  f845.) 
pl.  xxxviii,  fig.  28-30. 


C.  testa  trigona,  inflata,  concentrice  striata,  incequilatera  ; latere  buccali  angustato,  angulato ; latere 
anali  rolundato,  truncato;  umbonibas  elevatis. 

Coquille  triangulaire,  assez  renflee,  ornee  de  stries  concentriques  regulieres,  presque  aussi  large  que 
longue,  tres  inequilat^ralc,  le  cot6  buccal  le  plus  long,  acuminS  et  anguleux;  cote  anal  tronque,  arrondi. 
Lunule  nullc ; crochets  saillants,  un  peu  ex  caves  au-dessous. 

Dimensions.  Longueur,  17  millimetres.  — Par  rapport  a la  longueur:  largeur,  0,98;  Epaisseur,  0,61 ; 

longueur  du  cdt6  anal,  0,40;  angle  apicial,  90°. 

Rapports  et  differences.  Elle  se  distingue  principalement  des  autres  especes  connues  par  sa  forme  trian- 
gulaire et  par  son  cot6  buccal  le  plus  long.  ...  , . , f 

Gis.  et  loc.  Elle  a et6  recueillie  par  MM.  de  Verneuil  et  de  Keyserling  dans  les  gres  de  1 etage  oxfor- 
dien, a Saragula,  aux  environs  d’Orenbourg. 

Explication  des  figures.  Pt.  XXXVIII,  fig.  28.  Coquille  grossie  vue  de  cote. 

Fig.  29.  La  mSme  vue  sur  les  crochets. 

Fig.  30.  Grandeur  naturelle. 
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LUC  IN  A.  — ( Bruguiere .)  — Ungulina,  Daudin. 

\.  LUCINA  FISCHERIANA.  - — (d'Orb.) 

PL.  XXXVIII,  FIG.  31,  32- 


Astarte  elegans,  Fischer,  1837,  Oryc.  du  gouv.  deMoscou,  pi.  46,  fig.  6-8  (non  Sow.). 

Lucina  lyrata,  von  Buch,  1840,  Beitr.  zur  Best,  der  Geb.,  p.  98,  pi.  3,  fig..l,  2 (non  Phillips). 

L.  testa  compressd,  subrotundata,  concentrice  incequaliter  plicata,  incequilatera ; latere  anali  brevi, 
rotundato;  labro  simplici;  lunula  angustata,  lineari. 

Coquille  ovale,  tres  comprimee,  ornfie  de  plis  d’accroissement  irreguliers,  plus  marques  vers  le  bord. 
Le  c6te  anal  le  plus  court,  tous  les  deux  arrondis.  Lunule  lincaire  tres  prononc6e ; crochets  tres  petits. 

Dimensions.  Longueur,  30  millimetres.  — Par  rapport  a la  longueur : largeur,  0,86 ; epaisseur,  0,34  • 
longueur  du  cote  anal,  0,48;  angle  apicial,  135°. 

Rapports  et  differences.  Cette  espece  est,  par  sa  forme,  tres  voisine  de  la  L.  Cornueliana ; mais  elle  s’en 
distingue  par  ses  plis  moins  regulicrs  et  par  sa  lunule  plus  etroite. 

Gis.  et  loc.  MM.  de  Verneuil  et  deKevserling  l’ont  rencontree  dans  les  rognons  isoMs  des  gres  chlorites 
de  l’etage  oxfordien,  4 Saragula,  environs  d’Orenbourg. 

M.  Fischer  l’a  rapportee  a V Astarte  elegans  de  Sowerby;  non  seulement  ce  u’estpas  une  Astarte,  mais 
encore  le  nom  d ’elegans,  ayant  4te  ant6rieurement  donne  a une  autre  espece  de  Lucine  des  terrain's  ter- 
tiaires,  nepeut  lui  etrc  conserve.  M.  de  Buch  l’a  rapportee  au  L.  lyrata  de  Phillips  dont  elle  differe  par 
sa  r6gion  anale  non  rdtrdcie. 

Explication  des  figures.  Pl.  XXXVIII,  fig.  31.  Coquille  de  grandeur  naturelle,  vue  de  cotA 

Fig.  32.  La  meme  vue  sur  les  crochets. 


2.  LUCINA  PH1LLIPSIANA.  — {d’Orb.,  1845.) 
PL.  XXXIX,  FIG.  1-3. 


Astarte,  Phillips,  1829,  Torksh , pl.  5,  fig.  30. 

L.  testa  subrotunda,  compressd,  concentrice  costatd,  incequilatera ; latere  buccali  brevi,  rotundato  : 
latere  anali  lato,  subangulato ; lunula  anyustatd. 

Coquille  piesque  ronde,  trfes  cornprimde,  orn4c  de  cotes  concentriques  tres regulieres  et  tres  marquees; 
cote  buccal  le  plus  court,  arrondi ; cote  anal  legerement  anguleux,  marqu6  parallelement  au  bord  cardinal 
d’une  legere  depression  rayonnante.  Lunule  tres  etroite,  profonde. 

Dimensions.  Longueur,  26  millimetres. — Par  rapport  4 la  longueur:  largeur,  0,85;  epaisseur,  0,42: 
longueur  du  cot6  anal,  0,63;  angle  apicial,  130°. 

Rapports  et  differences.  Voisine  par  son  aspect  de  la  L.  Fischeriana , cette  espece  s’en  distingue  par  son 
cote  anal  le  plus  long,  ainsi  que  par  ses  cotes;  elle  est  aussi  bien  plus  large  4 proportion. 
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Gis.  et  loc.  MM.  de  Verneuil  et  de  Keyserling  l’ont  recueillie  a Saragula,  pres  d’Orenbourg,  dans  un 
gres  chlorite  de  l’etage  oxfordien,  et  dans  lesschistes  de  Makarief,  sur  la  riviere  Unja. 

Explication  des  figures.  Pl.  XXXIX,  fig.  1.  Coquille  grossie,  vue  de  cote. 

Fig.  2.  La  meme  vue  sur  les  crochets. 

Fig.  3.  Grandeur  naturelle. 

3.  LUCINA  CORBISOIDES.  — (d’Orb.,  1845.) 

PL.  XXXIX,  FIG.  4,  5. 

L.  testa  ovato-compressa,  concentrice  rugosd,  incequilatera;  latere  buccali  elongato , rotundato ; latere 
anali  brevi,  angustato. 

Coquille  ovale,  trfes  comprimee,  ornee  de  rides  concentriques  d’accroissement  tres  irregulieres.  Cote 
anal  plus  court  et  un  peu  plus  etroit  que  l’autre;  tousles  deux  arrondis.  Lunule  presque  nulle.  Crochets 
non  saillants. 

Dimensions.  Longueur,  31  millimetres. — Par  rapport  a la  longueur:  largeur,  0,77;  epaisseur,  0,46; 
longueur  du  cote  anal,  0,45;  angle  apicial,  138°. 

Rapports  et  differences.  La  description  ne  fait  ressortir  aucune  difference  eutre  cette  espece  et  la 
L.  Fischeriana;  neanmoins  elles  sont  tres  distinctes,  et  la  L.  corbisoides  est  infinimeflt  plus  allongee 
dans  toutes  ses  proportions. 

Gis.  et  loc.  File  a etc  recueillie  dans  les  gres  chlorites  de  l’etage  oxfordien  de  Saragula,  pres  d’Oren- 
bourg; elle  m’a  egalement  ete  envoyee  par  l’Ecole  des  mines  de  Saint-Petersbourg  sous  le  faux  nom 
d’Astarte  elegans,  comme  provenant  du  village  de  Voskresensk,  prbs  de  Goroditche,  a vingt-cinq  verstes 
au  nord  de  Simbirsk. 

Explication  des  figures.  PL.  XXXIX,  FIG.  4.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  5.  La  m6me  vue  sur  les  crochets. 

4.  LUCINA  INjEQUALIS.  — {d’Orb.,  1845.) 

PL.  XXXIX,  FIG.  6-8. 

L.  testa  ovata,  compressa,  concentrice  plicata,  incequilatera ; latere  buccali  elongatissimo,  latere 
anali  brevi. 

Coquille  ovale,  tres  comprimee,  pourvue  de  cotes  concentriques  regulieres.  Cote  anal  tres  court  par 
rapport  a l’autr.e;  tous  les  deux  arrondis. 

Dimensions.  Longueur,  14  millimetres. — Par  rapport  4 la  longueur:  largeur,  0,80;  epaisseur,  0,36: 
longueur  du  cot6  anal,  0,30;  angle  apicial,  141°. 

Rapports  et  differences.  Cette  espece,  tout  ayant  le  c5t6  anal  le  plus  court,  comme  chez  la  L.  cor- 
bisoides, s’en  distingue  par  l’exageration  de  ce  caractfere ; en  effet,  le  cote  anal  de  cette  espece  a 0,46  de 
la  longueur  de  la  coquille,  tandis  que  le  mfime  c6te  chez  la  L.  incequalis  n’a  que  0,30. 

Gis.  et  loc.  Elle  a ete  recueillie  par  MM.  de  Verneuil  et  de  Keyserling  dans  les  gres  chlorites  de  l’6tage 
oxfordien  de  Saragula,  pres  d’Orenbourg. 

Explication  des  figures.  Pl.  XXXIX,  FIG.  6.  Coquille  grossie  vue  de  cote. 

Fig.  7.  La  meme  vue  sur  les  crochets. 

Fig.  8.  Grandeur  naturelle. 
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5.  LUCINA  HETEROCLITA.  — (d’Orb.,  4843.) 

PL.  XXXIX,  FIG.  9,  10. 

Astarte  orbicularis,  Fisch.,  1843,  Bull,  de  la  Soc.  des  Natur.  de  Moscou , vol.  xvi,  p.  30,  pi.  5,  fig.  1 (non 
orbicularis  Sow.). 

L.  tesla  ovato-inflata,  concentrice  costata,  incequilalera ; latere  buccali  elongato , rotundato;  latere 
anali  brevitruncato. 

Coquille  mince,  ovale,  tres  renflee,  marquee  de  cotes  concentriques  assez  aigues;  cote  anal  Ires  court, 
tronqu6 ; cote  buccal  tres  long,  arrondi.  Le  moule  montre  beaucoupdes  ornements  exterieurs  de  la  coquille. 

Dimensions.  Longueur,  50  millimetres.  — Par  rapport  a la  longueur:  largeur,  0,91;  epaisseur,  0,69: 
longueur  du  cote  anal,  0,26;  angle  apicial,  98°. 

Rapports  et  differences.  Cette  espece,  par  son  cote  anal  tres  court,  a beaucoup  des  caracteres  de  la 

L.  inccqualis ; mais  elle  s’en  distingue  par  sa  region  anale  plus  courte  et  plus  tronquee,  ainsi  que  par  sa 
grande  epaisseur.  M.  Fischer  l’a  rapportee  au  genre  Astarte,  dont  elle  n’a  pas  la  charniere ; nous  crayons 
au  contraire  que  c’est  une  veritable  Lucine.  Du  reste  on  peut  voir  le  passage  des  formes  de  la  L.  incequalis  a 
la  L.  heteroclita.  On  ne  peut  lui  conserver  le  nom  A' orbicularis,  ce  nom  ayant  ete  employ^  des  1836  par 

M.  Fittou.  M.  Fischer  l’a  rapportee  4 Y Astarte  orbicularis  Sow. , qui  est  bien  dillerente. 

Gis.  et  loc.  MM.  Frears  et  Murchison  Font  recueiilie  dans  les  gr&s  noiratres  de  l’etage  oxfordien  de 
Koroshovo,  pres  de  Moscou. 

Explication  des  figures.  Pl.  XXXIX,  FIG.  9.  Coquille  de  grandeur  naturelle. 

Fig.  10.  La  meme  vue  sur  les  crochets. 

1.  TRIGONIA  CLAVELLATA.  — (Parkinson.) 

Trigonia  clavellala,  Parkin.,  1811,  Organ,  rem.,  vol.  in,  pl.  12,  fig.  3. 

— — Sow.,  1815,  Min.  conch.,  vol.  I,  pl.  87,  fig.  1. 

Lyrodon  clavellalum,  Goldf.,  1836,  Petref.  Germ.,  vol.  n,  p.  200,  pl.  136,  fig.,  6,  c d.  e. 

Trigonia  clavellata,  Agassiz,  1840,  Etudes  critiq.  Trigonics,  p.  17,  pl.  5,  fig.  16,  18. 

— — Fisch.,  1843,  Bull,  de  la  Soc.  des  Nat.  de  Moscou,  vol.  xvi,  p.  30. 

Cette  espfece,  facile  a reconnaitre  par  son  area  anale  pourvue  de  trois  cotes  rayonnantes  tuberculeuses,  est 
trop  caracterisee  pour  que  je  la  derive.  Elle  a etc  rencontree  par  M.  de  Verneuil  a I’clat  d’empreinte  dans 
les  calcaires  oolitiques  appartenant  a l’etage  oxfordien,  a Kamenka,  sur  le  Donetz ; 4 Jelatma,  sur  la  riviere 
Unja;dans  les  grfes  noiratres  de  la  meme  epoque,  4 Koroshovo,  pres  de  Moscou.  En  France  et  en  Angle- 
terre  elle  est  propre  aux  couches  moyennes  de  l’etage  oxfordien,  et  a 6t6  recueiilie  4 Trouville  et  aux 
Vaches-Noires  (Calvados) , aux  environs  de  Saint-Mihiel  (Meuse) , au  Vieil-Saint-Remy,  pres  dc  Launoy 
(Ardennes), etc.,  etc. 
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2.  TRIG OMA  ELONGATA.  — {Sower by.) 

Trigonia  elongata,  Sow.,  1.823,  Min.  conch.,  vol.  v,  p.  39,  pi.  431. 

T.  testa  trigona , lata,  inflata,  transversim  costata;  areabuccali  brevi,  convexa,  rotundata;  areaanali 
radiatim  costata,  externe  carinata;  carind  costis  crenulatis. 

Coquille  iriangulairc,  plus  large  que  longue,  tres  renftee,  ornee  de  cotes  saillantes  concentriques,  atte- 
nuees  sur  la  region  buccale  qui  est  tres  courte  et  arrondie ; le  cote  anal  est  plus  long,  tronquG  obliquement, 
borde  externement  d’une  carenc  saillante  costume  en  travers,  et  en  dedans  de  cOtes  rayonnantes  granuleuses, 
parmi  lesquelles  deux  sont  plus  fortes  et  forment  carenes. 

Dimensions.  Largeur,  47  millimetres.  — Par  rapport  a la  largeur  : longueur,  0,65;  epaisseur,  0,69 ; 
angle  apicial,  56°. 

Rapports  et  differences.  Cette  espSce,  voisine  par  ses  cotes  de  la  T.  costata,  s’en  distingue  facilement 
par  sa  forme  plus  large  que  longue,  et  relativement  bien  plus  courte. 

Gis.  et  loc.  Elle  a (te  recueillic  par  M.  de  Verneuil,  a l’etat.  d'empreinte  dans  un  gres  chlorite  de  l’etage 
oxfordien,  a Saragula,  pres  d’Orenbourg.  En  France  elle  caracterise  l’etage  oxfordien  inferieur,  et  se  ren- 
contre aux  Vaches-Noires  (Calvados),  4 Saint-Mihiel  (Meuse),  4 Launoy  (Ardennes) , a Chaumont  (Haute- 
Marue),  a Pizieux,  pres  de  Mamers  (Sarthe),  etc.,  etc. 

A RCA.  — {Linna.') 

1.  ARCA  SARATOFENSIS.  — ( d’Orb .,  4845.) 

PL.  XXXtX,  FIG.  11-13. 

A.  ovato-quadrata,  inflata,  sublcevigata,  striis  radiatis  minimis ornata;  latere  buccali brevi,  angustato; 
latere  anali  oblique  truncato,  sinuato;  area,  ligamenti  angustato, ; dentibus  cardinalibus  externe  lon- 
gitudinalibus. 

Coquille  ovale,  un  peu  carree,  tres  renflee,  lisse  ou  seulement  marquee  sur  le  bord  de  quelques  lignes 
d’accroisseinent  concentriques,  et  aux  extremiles  de  legeres  stries  rayonnantes.  Cotd  buccal  court,  retreci, 
anguleux  du  cote  du  ligament;  cote  anal  coupe  obliquement  et  meine  evide,  arrondi  du  cote  palleal, 
anguleux  du  cot6  du  ligament.  Facette  ligaraentaire  peu  profonde,  oblongue,  pourvue  de  quelques  sillons 
en  sautoir.  Charnifere  munie  de  dents  transverses  au  milieu,  lesquelles  s’obliquent  ensuite  jusqu’a  devenir 
longitudinales  aux  extremites.  L’interieur  de  la  valve  montre  une  lame  elevee  sur  le  cote  anal. 

Dimensions.  Longueur,  30  millimetres. — Par  rapport  a la  longueur:  largeur,  0,76;  epaisseur,  0,77; 
longueur  du  cote  anal,  0,61 ; longueur  de  la  facette  ligamentaire,  0,68. 

Rapports  et  differences.  Cette  belle  espece  a les  plus  grands  rapports  avec  YA.  fibrosa  par  sa  forme  et 
meme  par  les  dents  de  la  charnfere.  Elle  s’en  distingue  par  sa  forme  plus  allongee  et  moins  arrondie  du 
cote  palleal. 

Gis.  et  loc.  M.  de  Verneuil  et  Murchison  Font  recueillie  a Saratof,  dans  les  marnes  oxfordiennes. 

Explication  des  figures.  Pi.  XXXIX,  FIG.  11.  Coquille  vue  de  cote. 

Fig.  12.  La  meme  vue  sur  les  crochets. 

Fig.  13.  Valve  vue  a l’intdricur. 
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2.  ARCA  SIBERICA.  — (d’Orb.,  1845.) 

PL.  XXXIX,  FIG.  14-16. 

A.  testa  ovata,  inflata,  radiatim  sulcata;  latere  buccali  brevi,  rotundato ; latere  anali  elongate;  area 
ligamenti  angustata,  sulcata. 

' oquiHe  ovale,  assez  renflce,  ornec  de  stries  rayonnantes  inegales,  alternativement  une  profonde  et  une 
4 peine  marquee.  G6te  buccal  court,  cote  anal  long,  tous  les  deux  arrondis  sans  former  de  parties  angu- 
leuses.  Facette  du  ligament  etroite,  marquee  de  profonds  sillons  en  sautoir. 

Dimensions.  Longueur,  32  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,75;  epaisseur,  0,60; 
longueur  du  cote  anal,  0,62. 

Rapports  et  differences.  Un  peu  voisine  de  YA.Saratofensis,  cette  espece  s’en  distingue  facileme  nt  par 
ses  cotes  non  anguleux,  et  par  ses  stries  rayonnantes  alternes. 

Gis.  et  loc.  File  a ete  recueillie  par  le  major  Strajeski  au  nord  de  l’Oural,  dans  un  gres  noiratre  de 
I’etage  oxfordien. 

Explication  des  figures.  Pl.  XXXIX,  fig.  14.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  15.  La  mfime  vue  sur  les  crochets. 

Fig.  1 6.  Un  morceau  grossi. 

3.  ARCA  CONCINNA.  — {d’Orb.,  4845.) 

PL.  XXXIX,  FIG.  17,  18. 

Cucullcea  concinna,  von  Buch,  1840,  Beitr.  zur  Geb.,  p.  101. 

A.  testa  elongate,  inflata,  radiatim  striata;  latere  buccali  brevi,  angustato;  latere  anali  elongato, 
lato,  oblique  sinuato;  area  ligamenti  angustata. 

Coquille  tres  allongee,  assez  renflee,  marquee  partout  de  stries  rayonnantes  avec  lesquelles  se  croisent 
quelques  lignes  d’accroissement  concentriques.  Cote  buccal  tres  court,  anguleux  du  c6t.c  de  1’area  cardinale : 
cote  anal  tr6s  long,  elargi,  coupe  obliquement  et  ^chancre  a son  extremity.  Facette  du  ligament  tres  longue, 
etroite,  tr6s  finement  sillonnee. 

Dimensions.  Longueur,  37  millimetres.  — Par  rapport  4 la  longueur  : largeur,  0,40  ; Epaisseur , 0,35: 
longueur  du  cote  anal,  0,75. 

Rapports  et  differences.  Cette  Arche,  l’une  des  plus  elegantes  du  genre,  est  voisine  par  sa  forme  de 
PA.  Carter oni A' Orb. ; mais  elle  s’en  distingue  par  son  cote  anal  plus  large,  plus  oblique  a son  extremite, 
et  par  sa  facette  cardinale  plus  finement  sillonnee. 

Gis.  et  loc.  MM.  de  Verneuil  et  de  Keyserling  Pont  rencontree  dans  les  gres  chlorites  de  Petage  oxfor 
dien  de  Saragula,  pr&s  d’Orenbourg. 

Explication  des  figures.  Pl.  XXXIX,  fig.  17.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  18.  La  meme  vue  sur  les  crochets. 
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PINNA. 

PINNA  RUSSIENSIS.  — (d’Orb.) 

Je  designe  sous  ce  nom  une  espece  de  Pinna,  dont  je  n’ai  vu  que  des  fragments,  provenant  les  uns  des 
gres  noiratres  de  I’etage  oxfordien  de  Koroshovo,  pres  de  Moscou;  les  autres  du  nord  de  l’Oural,  et  rap- 
portes  par  le  major  Strajeski. 

Cette  espfece  parait  lisse,  son  angle  apicial  est  d’environ  34°  d’ouverture ; mais  je  ne  la  connais  pas 
assez  pour  la  decrire.  Ce  n’est  pas  la  Pinna  ampla  Gold. , & laquelle  M.  Fischer  rapporte  les  fragments  qu’il 
a recueillis. 


MYOGONCHA.  — (, Sowerby .) 

MYOGONCHA  HELMERSENIANA.  — (d’Orb.,  1845.) 

PL.  XXXIX,  FIG.  19-21. 

M.  testa  ovato-oblonga,  compressd,  radiatim  10-costata,  concentrice  plicata;  latere  buccali  obtuso , 
lato ; latere  ligamenli  bicostato;  latere  palleali  Icevigato. 

Coquille  ovale-oblongue,  compriinfie,  tres  large  et  obtuse  du  cote  buccal,  et  de  la  s’elargissant  encore 
vers  la  region  anale  tr6s  obtuse  et  neanmoins  oblique ; la  region  pall6ale  est  lisse ; mais  des  crochets  il  part 
huit  cotes  rayonnantes,  dont  deux  en  recoivent  deux  autres  dans  leur  intervalle.  Entre  ces  cotes  sont  des 
stries  transverses  formant  un  polygone.  La  region  du  ligament  a deux  fortes  cotes  s6par6es  par  un  sillon. 

Rapports  et  differences.  Voisine  par  ses  cotes  du  M.  crassa  de  l’oolile  inftirieure,  celle-ci  s’en  distingue 
par  son  cxtr6mite  buccalc  infiuiment  plus  large  et  plus  obtuse,  ainsi  que  par  le  moindre  nombre  de  ses 
cotes  rayonnantes. 

Gis.  et  loc.  MM.  de  Keyserling  et  de  Verneuil  l’ont  rencontrte  dans  les  gres  chlorites  de  l’6tage  oxfor- 
dien de  Saragula,  pr6s  d’Orenbourg.  Peut-etrc  la  merne  plus  grande  se  rencontre-t-elle  en  France  dans 
les  couches  inferieures  oxfordiennes  de  Juli  (Yonne),  des  environs  de  Mamers  (Sarthe),  de  Chaumont 
(Haute-Marne). 

Explication  des  figures.  Pl.  XXXIX,  fig.  19.  Coquille  grossie,  vue  de  cote. 

Fig.  20.  La  mfime  vue  sur  les  crochets. 

Fig.  21.  Grandeur  naturelle. 

MYTILUS. — ( Linne .)  — M/ytilus,  Modiola,  Lamarck. 

1 . MYTILUS  STRAJESK1ANUS.  — (d’Orb.,  4845.) 

PL.  xxxix,  fig.  22,  23. 

M.  testa  oblongo-elongatd,  recta,  compressd;  latere  cardinali  radiatim  striato;  latere  palleali  Icevi- 
gato; latere  anali  rotundato  ; latere  buccali  obtuso. 

Coquille  ovale,  miuce,  allongee,  droite,  comprimee,  lisse  sur  la  region  palleale,  ornee  sur  le  reste  de  stries 
rayonnantes  assez  fines.  C6t6  buccal  large,  obtus,  prolong^  bien  au  delk  des  crochets ; c6t6  anal  elargi. 
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tronque  obliquement  d’une  maniere  obtuse.  Le  moule  montre  un  sillon  parallele  a la  ligne  du  ligament. 
Dimensions.  Longueur,  88  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,41 ; epaisseur,  0,28. 
Rapports  et  differences.  Cette  magnilique  espece  est  un  peu  voisine  par  ses  strics  du  M.  reversus;  mais 
elle  s’en  distingue  par  sa  region  palleale  inoins  renflee,  et  par  ses  stries  qui  descendent  beaucoup  moins 
avant  de  ce  cote.  Voisine  du  M.  pulchra  Phill. , elle  s’en  distingue  par  sa  forme  plus  etroite. 

Gis.  et  loc.  Elle  a etc  reucontree  dans  les  gres  ferrifferes  de  l’etage  oxfordien  du  uord  de  l’Oural  par 
le  major  Strajeski. 

Explication  des  figures.  PL.  XXXIX,  fig.  22.  Coquille  de  grandeur  naturelle,  vue  de  cote. 

Eig.  23.  La  meme  vue  sur  les  crochets. 

2.  MYTILUS  URALENSIS.  — ( d’Orb .,  4845.) 
pl.  xxxix,  fig.  24,  25. 


M.  testa  oblonga,  inflata,  arcuata,  radialim  striata,  concentrice  decitssata;  latere  buccali  lato,  obt.uso; 
latere  anali  rotundato;  latere  palleali  sinuato. 

Coquille  oblongue,  renflee,  tres  arquee ; elle  parait  avoir  6t6  partout  ornee  de  stries  regulieres  rayon- 
nantes,  avec  lesquelles  viennent  se  croiser  des  lignes  d’accroissement  moins  marquees.  Cote  buccal  tres 
large,  obtus;  crochets  terminaux ; cote  anal  arrondi  ; region  palleale  sinueuse,  6chancree.  Lorsqu’unecouche 
du  test  est  enlevde,  la  coquille  est  lisse,  les  stries  appartenant  a la  couche  externe. 

Dimensions.  Longueur,  60  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,44;  epaisseur,  0,40. 

Rapports  et  differences.  Par  ses  stries,  cette  espece  se  rapproche  du  M.  Sibericus ; mais  elle  s’en  dis- 
tingue par  sa  forme  arqu6e  plus  courte  et  par  les  stries  qui  paraissent  en  avoir  couvert  toute  la  surface. 

Gis.  et  loc.  Elle  a ete  recueillie  par  M.  le  major  Strajeski  pres  du  64°  au  nord  de  l’Oural,  dans  un  gres 
noiratre  de  l’etage  oxfordien. 

Explication  des  figures.  Pl.  XXXIX,  fig.  24.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  25.  La  meme  vue  sur  les  crochets. 

3.  MYTILUS  FISCHERIANUS.  — {d’Orb.,  4845.) 
pl.  xxxix,  fig.  26-28. 

Modiola  pulcherrima,  Fischer,  Bull.  delaSoc.  des  Nat.  de  Moscou,  vol.  xvi,  p.  36  (non  Romerj. 

M.  testa  ovato-oblonga,  inflata,  radiatim  striata;  latere  palleali  Icevigato;  latere  buccali  obtuso;  latere 
anali  dilatato,  rotundato. 

Coquille  tres  courte,  ovale,  oblongue,  renflee,  ornee  de  stries  rayonnantes  sur  les  regions  buccales  et 
anales,  toute  la  region  palleale  lisse.  Cote  buccal  retreci , tres  obtus;  cote  anal  elargi,  figalement  arrondi. 
Crochets  peu  convexes.  Le  moule  est  lisse;  il  offre  pourtant  une  espece  de  cote  an  point  de  jonclion  de  la 
partie  lisse  et  de  la  partie  striee  de  la  region  anale. 

Dimensions.  Longueur,  26  millimetres.  — Par  rapport  a la  longueur:  largeur,  0,56;  epaisseur,  0,53. 

Rapports  et  differences.  Par  la  region  palleale  lisse,  le  reste  ctant  strie,  cette  espece  se  rapproche  du 
M.  alternatus;  mais  elle  s’en  distingue  par  sa  forme  plus  ovale,  moins  large  sur  la  region  palleale,  et  par 
sa  surface  lisse  bien  plus  etendue. 
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Gis.  et  loc.  MM.  Murchison  et  de  Verneuil  Font  rencontree  dans  le  gres  noiratre  de  l’etage  oxfordien 
de  Koroshovo,  aux  environs  de  Moscou  (Russie). 

M.  Fischer  a rapporte  cette  espece  a la  Modiola  pulcherrima  de  Romer  ; mais  celle-ci  est  plus  cunei- 
forme,  moins  large  que  l’espece  de  Russie,  qui  en  differe  specifiquement. 

Explication  des  figures.  Pl.  XXXIX,  fig.  26.  Coquille  grossie,  vue  de  cote. 

Fig.  27.  La  meme  vue  sur  les  crochets. 

Fig.  28.  Grandeur  naturelle. 

4.  MYTILUS  VICINALIS.  — ( de  Buck.) 

PL.  xxxix,  fig.  29,  30. 

Modiola  hillana,  Fischer,  1843,  Bull,  de  la  Soc.  des  Not.  de  Moscou,  vol.  xvi,  p.  36  (non  Sow.). 

— vicinalis,  von  Bucli. 

fo.  testa,  oblongo-elongata,  compressd,  Icevigata;  latere  buccali  brevi,  obtuso;  latere  anali  producto, 
elongato,  obliqui'-truncato ; latere  palleali  recto. 

Coquille  oblongue,  meme  un  peu  allongee,  droite,  comprimee,  lisse  partouf;  cote  buccal  tres  obtus, 
nHreci ; cot6  anal  allonge,  coupe  obliqueraent  et  arrondi  a son  extremite. 

Dimensions.  Longueur,  30  millimetres. — Par  rapport  a la  longueur:  largeur,  0,50;  epaisseur,  0,36. 

Rapports  cl  differences.  Cette  espece  , par  sa  surface  lisse  et  par  sa  forme  , se  rapproche  beaucoup 
des  Mytilus  des  couches  jurassiques.  Neanmoins  elle  est  generalement  moins  rcnflec,  et  son  cote  anal  moins 
avance  vers  la  region  palleale. 

Gis.  et  loc.  M.  Murchison  l’a  recueillie  dans  les  gres  noirs  de  1’etage  exfordien  de  Koroshovo,  pres  de 
Moscou. 

M.  de  Buch,  lors  de  son  passage  a Paris,  m’a  dit  qu’il  appelait  cette  espece  vicinalis;  nom  que  je  me 
suis  plu  'a  lui  conserver. 

Explication  des  figures.  Pl.  XXXIX , fig.  29.  Coquille  de  grandeur  naturelle. 

Fig.  30.  La  mOme  vue  sur  les  crochets. 


LITHODOMUS.  — (Cuvier.)  (\)  — Modiola,  Lamarck. 

¥ 

LITHODOMUS  ERMANIANUS.  — ( d’Orb .,  1H45.) 
pl.  xxxix,  fig.  31-33. 


L.  testa  ovato-oblonga,  Icevigata;  latere  buccali  angustato,  obtuso ; latere  anali  dilatato,  rotundalo. 

Coquille  ovale,  oblongue,  renflce , lisse,  ou  seulement  marquee  de  quelques  lignes  d’accroissement 
concentriques,  peu  regulieres,  retrScie  et  obtuse  du  cote  buccal,  elargie  et  tres  arrondiedu  cote  anal.  Les 
crochets  sont  contournf'S. 

Dimensions.  Longueur,  7 millimetres.  — Par  rapport  h la  longueur  : largeur,  0,60;  epaisseur.  0,48. 

(i)  Voyez  aux  Terrains  crilacis  de  ma  Paleontologie  francaise,  vol.  hi,  p.  287,  les  motifs  qui  m’ont  determine  A eon- 
server  ie  genr e Lithodomus  de  Cuvier. 
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Rapports  et  differences.  Cette  espece,  par  ses  deux  cotes  inegaux,  a des  rapports  avec  le  L.  canantoremis ; 
mais  neanmoins  elle  s’en  distingue  par  son  cote  anal  parfaitement  arrondi  et  non  coupe  obliquement.  Elle 
forme  un  long  tube. 

Gis.  el  loc.  M.  de  Verncuil  a rencontre  cette  espece  dansles  Polypiers  du  calcaire  oolitiquede  l’etage 
oxfordien  de  Kaminka,  sur  le  Donetz  (Russie). 

Explication  des  figures.  Pl.  XXXIX,  fig.  31.  Coquille  grossie,  vue  de  cote.. 

Fig.  32.  La  meme  vue  sur  les  crochets. 

Fig.  33.  Grandeur  naturelle. 

PHOLAS.  — (Linne.)  — Xilophaga  , Turton;  Jouanetia,  Desmoulins. 

PHOLAS  WALDHEIMII.  — ( d’Orb .,  1845.) 

PL.  XL,  FIG.  1-3. 

P.  testa  ovato-inflata,  transversim  oblique  bisulcata,  concentrice  plicatd;  latere  buccali  brevi,  dila- 
tato,  hiante;  lalere  anali  angustalo. 

Coquille  tres  courte,  ovale  ou  plutot  piriforme,  renflee,  pourvue  transversalement  de  deux  sillons  tres 
profonds,  l’un  sur  le  milieu  de  la  region  anale,  l’autre  un  peu  plus  du  cote  anal  que  la  moitie  de  la  lon- 
gueur; les  deux  s’etendent  jusqu’au  crochet.  Des  rides  regulieres  concentriques  se  remarquent  sur  pres- 
que  toute  la  surface  de  la  coquille.  La  region  palleale  du  c6tc  buccal  est  fortement  echancree.  Cote  buccal 
tres  large  ; cote  anal  tres  retreci,  etroit. 

Dimensions.  Longueur,  15  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,84;  epaisseur,  0,71. 

Rapports  et  differences.  Voisine  par  son  ensemble  raccourci  de  la  P.  Cornueliana , cette  espece  s’en 
distingue  par  son  ensemble  raccourci  et  piriforme,  ainsi  que  par  ses  sillons  bien  plus  profonds  et  en 
gradins. 

Gis.  et  loc.  Elle  est  propre  aux  gres  noirs  de  l’etage  oxfordien  de  Koroshovo,  pres  de  Moscou  (Russie), 
ou  elle  a etc  recueillie  par  MM.  Frears  et  de  Verncuil. 

Explication  des  figures.  Pl.  XL,  FIG.  1.  Coquille  grossie,  vue  de  cote. 

Fig.  2.  La  meme  vue  sur  les  crochets. 

Fig.  3.  Grandeur  naturelle. 

PANOPiEA.  — (Menard.) 

\.  PANOPdEA  ANTIQUA.  — (d’Orb.,  1843.) 

PL.  XL,  FIG.  4,  5. 

Solen  antiquus,  Eichw.,  Mss. 

— — Von  Buch,  1840,  Beitr.  zur  Gebirgsform.  der  Russl p.  106,  pl.  3,  fig.  8,  9. 

P.  testa  ovata,  compressd ; latere  buccali  brevi,  rotundato ; latere  anali  elongato,  rotundalo. 

Coquille  ovale,  un  peu  allongee,  coinprimee,  tres  reguliere,  marquee  de  plis  d’accroissement  concen- 
triques. Cote  buccal  court,  arrondi;  cote  anal  long,  dgalement  arrondi ; crochets  peu  saillants.  Baillement 
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des  valves  grand.  Le  moule  est  presque  lisse,  il  montre  des  impressions  palleales  Ires  fortes  et  un  sinus  anal 
profond,  arrondi  a son  ext  remite. 

Dimensions.  Longueur,  83  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,60;  epaisseur,  0,35; 
longueur  du  cot6  anal,  0,66  ; angle  apicial,  145°. 

Rapports  et  differences.  Cette  espece,  dont  l’empreinte  montre  tr.es  bien  la  dent  de  la  charnierc,  res- 
semble  beaucoup  au  My  a arenaria  pour  la  forme,  c’est-a-dire  qu’elle  est  bien  plus  arrondie  a ses  extre- 
mites  que  les  autres  especes. 

Gis.  et  loc.  Elle  a et6  rapportee  par  M.  le  major  Strajeski,  chef  de  la  seconde  expedition  au  nord  de 
1’Oural,  et  a et6  rencontree  vers  le  64s  degre  de  latitude,  pres  des  rivieres  Tchol  et  Tolya,  dans  un  gres 
rougeatre  micace  de  l’6tage  oxfordien. 

M.  Eichwald , d’apres  M.  de  Buch  , place  cette  espece  dans  le  genre  So  ten;  par  sa  charniere  et  ses 
empreintes  palleales,  e’est  une  veritable  Panopcea. 

Explication  des  figures.  Pc.  XL,  fig.  4.  Moule  interieur  de  grandeur  naturelle,  vu  de  cote. 

Fig.  5.  Le  meme  vu  sur  les  crochets. 

2.  PANOPiEA  QUALENIANA.  — ( d’Orb . , 4845.) 

PL.  XL,  FIG.  6,  7. 

P.  testa  elongato-gibbosula , inflatd,  concentrice  plicatd ; latere  buccali  brevi,  rotundato;  latere  anali 
elongato , anguslato,  rotundato;  latere  palleali  sinuato. 

Coquille  allongee,  tres  renflee,  lisse  ou  marquee  de  lignes  concentriques  d’accroissement ; cote  buccal 
court,  arrondi  et  presque  tronque,  un  peu  elargi ; cote  anal  tres  long,  retreci,  arrondi  a son  extremity. 
Baillement  anal  des  valves  tres  grand.  Le  moule  est  lisse  et  ne  montre  aucune  impression  musculaire  ni 
palleale.  Sa  region  palleale  est  fortement  echancree. 

Dimensions.  Longueur,  85  millimetres.  — Par  rapport  a la  longueur:  largeur,  0,54;  epaisseur.  0,^7  ; 
longueur  du  col6  anal,  0,73;  angle  apicial,  126°. 

Rapports  el  differences.  Cette  espece,  assez  voisjne  par  sa  forme  du  P.  Dupiniana,  s’en  distingue  par 
sa  region  palleale  echancree,  ainsi  que  par  son  extremite  anale  plus  inclinee  vers  cette  region. 

Gis.  et  loc.  Elle  provient  de  la  memo  localite  et  a etc  trouvee  dans  les  memes  conditions  geologiques 
que  l’espece  precedente.  En  France  je  l’ai  recueillie  a Pizieux,  aux  environs  de  Mamers  (Sarthe) , aux 
Vaches-Noires (Calvados),  a Chaumont  (llautc-Marne),  dans  le  terrain  oxfordien  inferieur  ou  Kellowayrock 
des  Anglais. 

Explication  des  figures.  Pl.  XL,  fig.  6.  Moule  interieur  vu  de  cote. 

Fig.  7.  Le  meme  vu  sur  les  crochets. 

3.  PANOP jEA  LEPECHINIANA.  — {d’Orb.,  1845.) 

PL.  XL,  FIG.  8,  9. 

P.  testa  elongata,  compressd,  laivigata;  latere  buccali  brevi , angustalo;  latere  anali  elongato,  dila- 
tato,  rotundato;  latere  palleali  recto. 

Coquille  allongee,  peu  rcnllee,  lisse  ou  a peine  marquee  de  legeres  lignes  d’accroissement  concentriques. 
Cot6  buccal  court,  retreci  et  obtus;  cote  anal  long,  plus  large,  arrondi  a son  extremite.  Baillement  des 
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valves  assez  etroit.  Le  moule  est  lisse,  on  y distingue  neanmoins  un  sinus  palleal  assez  etroit,  court,  arrondi 
a son  extremity.  11  montre  parfaitement  l’empreinte  des  dents  cardinales. 

Dimensions.  Longueur,  51  millimetres. — Par  rapport  ala  longueur:  largeur,  0,48;  epaisseur,  0,40: 
longueur  du  cote  anal,  0,65 ; angle  apicial,  136°. 

Rapports  ei  differences.  Celte  espece,  voisine  de  la  P.  Qualemana  par  sa  forme  allongec,  s en  distingue 
par  son  cote  buccal  bien  plus  long  el  beaucoup  plus  etroit,  ainsi  que  par  son  cote  anal  plus  large. 

Gis.  et  loc.  Elle  provient  des  memos  lieux  et  des  meines  couches  geologiques  que  l’espece  precedente. 
MM.  Murchison  et  de  Verneuil  l’ont  egalement  rencontree  4 Yelatma,  sur  les  bords  de  l’Oka  (Russie). 
Explication  des  figures.  PL.  XL,  fig.  8.  Coquille  de  grandeur  naiurelle  vuc  de  cote. 

Fig.  9.  La  meme  vue  sur  les  crochets. 


4.  PANOPiEA  PEREGRINA.  — (d’Orb.,  4845.) 

PL.  XL,  FIG.  10-12. 

p.  testa  tenui,  oblonga,  radiatim  lenuiter  striata ; latere  buccali  brevi , truncato;  latere  anah  elongato, 
rotundato. 

Coquille  oblongue,  mince,  peu  renflee,  pourvue  de  quelques  legeres  stries  d’accroissement  concentriques 
peu  marquees,  et  de  petites  stries  rayonnantes  visibles  seulement  avec  une  loupe.  Cote  buccal  court,  tron- 
qu6 ; cote  anal  long,  arrondi.  Le  baillement  des  valves  est  peu  grand;  la  valve  gauche  parait  etre  toujours 
un  peu  plus  elevee  que  l’autre.  Le  moule  est  lisse,  sans  empreintes  de  muscles  ni  de  sinus. 

Dimensions.  Longueur,  38  millimetres.  — Par  rapport  i>  la  longueur  : largeur,  0,60 ; Epaisseur,  0,49 ; 
longueur  du  cote  anal,  0,62  ; angle  apicial,  140°. 

Rapports  et  differences.  Par  sa  forme,  ses  dimensions,  ses  valves  inegales,  ses  stries  meme,  cette  espece 
se  rapproche  du  P.  incequivalvis;  mais  elle  s’en  distingue  neanmoins  facilcment  par  son  cote  anal  bien  plus 
large,  son  angle  apicial  plus  ouvert,  et  par  ses  crochets  plus  saillanls. 

Gis.  et  loc.  Elle  a 6te  rencontree  par  M.  Frears  dans  les  gres  noiratres  de  l’etage  oxfordien  de  Koroshovo, 
prfes  de  Moscou  (Russie).  En  France  je  l’ai  recueillie  dans  les  couches  de  l’etage  oxfordien  moyen  de  Tron- 
ville  (Calvados). 

Explication  des  figures.  Pl.  XL,  fig.  10.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  11.  La  meme  vue  sur  les  crochets. 

Fig.  12.  Un  morceau  grossi  pour  montrer  les  stries. 


PHOLADOMYA.  — ( Sowerby .) 

1.  PHOLADOMYA  URALENSIS.  — (d’Orb.,  4845.) 

PL.  XL,  FIG.  13,  14. 

P.  testa  rotundato- trigond , inf  aid,  Imvigatd  vel  concentrice  rugosd;  latere  buccali  brevi,  sub-bicos- 
tatd ; latere  anali  elongato,  rotundato ; umbonibus  contortis. 

Coquille  mince,  ronde,  un  peu  trigone,  tres  renflee,  lisse,  seulement  marquee  de  quelques  lignes  d ac- 
croissement  peu  regulieres.  Cote  buccal  tres  court,  excave  sous  les  crochets,  comme  bianguleux  par  suite 
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d’lm  sillon  transverse  qui  part  de  la  partie  inferieure  des  crochets.  De  la  region  buccale  la  coquille  s’avance 
et  forme  un  large  ventre  sur  la  region  palleale.  Le  cote  anal  est  tres  long,  arrondi. 

Dimensions.  Longueur,  60. millimetres.  - Par  rapport  a la  longueur : largeur,  0,96;  epaisseur,  0,76  ; 

longueur  du  c6td  anal,  0,85;  angle  apicial,  99°. 

Rapports  et  differences.  Au  premier  aspect  cetle  espece  se  rapproche  de  toutes  les  Pholadomyes  hsses  et 
renfldes ; mais  elle  s’en  distingue  facilement  par  1 'indice  des  deux  parties  anguleuses  desa  region  anale. 

Gis.  et  loc.  Elle  a ete  recueillie  lors  de  1’expCdition  du  major  Strajeski  au  nord  de  1 Oural , pres  du 
6Ae  degre  de  latitude,  dans  un  gres  micace  noiratre  de  l’etage  oxfordien. 

Explication  des  figures.  PL.  XL,  fig.  13.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  14.  La  memc  vue  sur  les  crochets. 


2.  PHOLADOMYA  RUSSIENSIS.  — ( d’Orb .,  4845.) 

Cette  espece,  que  je  ne  possede  pas  assez  complete  pour  la  figurer  ni  la  decrire,  ressemble  beaucoup  par 
sa  forme  et  son  ensemble  a une  espece  du  coral-rag,  mais  elle  s’en  distingue  par  ses  cotes  infimment  plus 

nombreuses,  surtout  sur  la  region  anale.  ^ 

Gis.  et  loc.  MM.  de  Verneuil  et  de  Keyserling  l’ont  reucontree  dans  les  gres  noiratres  de  1 etage  ox- 
fordien de  Goroditche,  pres  de  Voskresensk,  vingt-cinq  verstes  au  nord  de  Simbirsk. 


;J.  PHOLADOMYA  DUBOIS.  — (d’Orb.,  184 5.) 
PL.  XL,  fig.  15,  16. 


Goniomya  Dubois,  Agassiz,  1842,  Myes,  p.  12,  pi.  1,  a,  fig.  2-12. 

proboscidea,  id.,  ibid.,  p.  17,  pi.  1,  c,  fig.  1-9- 

— scripta,  id.,  ibid.,  p.  18,  pi.  1,  b,  fig.  17-19  (non  Sow.). 

_ Uller ata,  id.,  ibid.,  p.  20,  pi.  1,  b,  fig.  13-16  (non  Sow.). 

- scripta,  von  Buch,  1842,  Karst.  Arch.,  p.  139  (non  Sow.) 


P.  testa  oblongo-elongata,  inflatd,  radiatim  punctata ; latere  buccali  brevi,  oblique  plicato;  latere 
amli  elongato,  truncato,  tronsverslm  plicato. 

Coquille  mince,  allongee,  droite,  tres  renilee,  ornee  sur  les  crochets  de  trois  series  de  plis  formant  deux 
angles.  La  premiere  sur  la  region  palleale  droite  longitudinale,  la  seconde  transversale  sur  la  region  anale, 
la  troisiOme  oblique  sur  la  region  buccale.  Des  trois  series  de  cotes,  celle  du  milieu  va  en  croissant  de  lon- 
gueur iusqu’a  la  largeur  de  5 a 7 millimetres,  puis  elle  diminue  et  disparait  tout-a-fait  pour  ne  la.sser  que 
les  deux  laterales  qui  finissent  par  s’unir'et  representer  unsautoir.  Cote  buccal  court ; cote  anal  long,  obtus 

Dmemvm.  Long»e»r,  35  millimetre, ; angle  apicial,  121;  divergence  de,  p1„,  pr«.  de  la  , eg, on  pal- 

leale,  60°  environ.  . ..  , ..  ..  f 

Rapports  et  differences.  Cette  espece,  voisine  par  les  pl.s  de  la  P.  Agassizn,  s en  distingue  par  sa  forme 

plus  allongce  el  par  les  cotes  qui  se  reunissent  et  ferment  un  triangle  chezles  individus  adulles.  M.  Agass.z 
me  parait  l’avoir  figuree  sous  quatre  noms  differents,  parmi  lesquels  les  Goniomya  scripta  et  lit  ter  at  a diffe- 
rent par  les  cdles  des  deux  especcs  figurdes  par  Sowerby. 


i~ 0 TERRAIN  SECONDAIRE.  SYSTEME  JURASSIQUE. 

Gis.  et  loc.  Elle  a ete  recueillie  dans  les  gres  rougeatrcs  de  l’etage  oxfordien  a Yclatma,  sur  l’Oka 
(Russie).  En  France  je  l’ai  rencontree  dans  l’etage  inferieur  des  marnes  oxfordiennes,  a Chaumont 
(Haute-Marne). 

Explication  des  figures.  Pl.  XL,  fig.  15.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  16.  La  mfime  vue  sur  les  crochets. 


LYON  SI  A.  — ( Turton ,) 

L\onsia,7?m^o«,1  822;Magdala.  Brown  ,\&£1 ; 0sxEODESMA,/)esA«y.,1 850: 
Ceromya,  Gresslya,  Agassiz,  1844. 

LYONSIA  ALDOU1NI.  — [d’Orb.) 

PI..  XU,  FIG.  1-4. 

Donax  Aldouini,  Fisch.,  1830,  Oryct.  da  gouv.  de  Moscou,  pl.  lx 6,  fig.  3 (non  Brongu.). 

Lutraria  donacina,  RiSmer,  1835,  Die  Verst.,  etc.,  pl.  9,  fig.  14. 

Amphidesma  recurvum,  vonBuch,  1840,  tleitr.  zur  Geb.  Russl.,  p.  101  (non  Phill.). 

Gresslya  truncata,  Agas.,  1842,  Myes,  etc.,pl.  12,  b , fig.  416?? 

Amphidesma  donaciforme,  Fischer,  1843,  Hull,  de  la  Soc.  de  Moscou,  vol.  xvi,  p.  35  (non  Phill.). 

L.  testa  ovalo-oblonyd , inflata,  Icevigala,  subcequivalvi , incequilaterd ; latere  buccali  brevi,  lato;  latere 
amili  elongato , angustato ,-  umbonibus  contortis. 

Coquille  ovale,  oblongue,  renflee,  lisse,  ou  a peine  marquee  de  quelques  lignes  concentriques  d’accrois- 
sement,  inequivale;  le  labre  gauche  born  be.  Cote  buccal  court,  elargi;  cote  anal  tres  long,  retreci  et 
presque  acumine.  Les  crochets  sont  contournes  et  pourvus  en  dessous  d’une  partie  concave.  Le  tnoule  est 
lisse;  la  valve  gauche  montre  le  sillon  de  la  lamedu  ligament,  et  offrede  plus  des  impressions  musculaires 
prononc^es  et  un  profond  sinus  palleal  triangulaire  etroit. 

Dimensions.  Longueur,  50  millimetres.-Par  rapport  a la  longueur  : largeur,  0,70  ; epaisseur,  0,56 ; 
longueur  du  cote  anal,  0,81 ; angle  apicial,  12°. 

Rapports  et  differences.  Tres  voisine  par  sa  forme  du  Lyonsia  de  1’oolite  inferieure  , cede  espece  s’en 
distingue  par  son  ensemble  plus  triangulaire  et  moins  arrondi  sur  la  region  cardinale.  Je  lui  ai  conserve 
le  nom  (V Aldouini,  que  M.  Fischer  lui  a donne  en  la  rapportant  a tort  a 1’espece  de  M.  Brongniart. 

Gis  et  loc.  Elle  a ete  recueillie  dans  les  gres  noiratres  de  1’etage  oxfordien  de  Koroshovo,  aux  environs 
de  Moscou.  Elle  a egalement  ete  rapportee  du  nord  de  l’Oural  par  l’expeditiou  du  major  Strajeski. 

En  France  je  1 ai  rencontree  dans  les  couches  inferieures  et  movennesde  l’etage  oxfordien,  a Chaumont 
(Haute-Marne) , it  Ecomoy  (Sarthe) , a Salins  (Jura),  a Villers  (Calvados) , a Launoy  (Ardennes). 
Explication  des  figures.  Pr„  XLI,  fig.  1.  Coquille  de  grandeur  naturelle  vue  de  c6te. 

Fig.  2.  La  meme  vue  sur  les  crochets. 

Fig.  3.  Moule  intFrieur  vue  de  cote. 

Fig.  4.  Le  meme  vu  sur  les  crochets  pour  montrer  le  sillon  interne. 
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THRACIA.  — (Leach.) 

THRACIA  FREARSIANA.  — id’ Orb.,  1845.) 

PL.  XL,  FIG.  17,  18. 

I 

T.  testa  ovato-compressa,  Icevigatd,  incequivalvi ; valvuld  sinistra  convexa;  latere  buccali  elongate, 
angustato,  truncato ; latere  anali  brevi,  truncato,  longitudinaliter  subsulcato. 

Coquille  ovale,  comprimee,  lisseou  seulement  marquee  dc  lignes  concentriques  d’accroissemeni,  inequi- 
vaive  ,■  la  valve  gauche  la  plus  bombee.  Cote  buccal  le  plus  long,  Ires  retreci  et  tronque;  cote  anal  egale- 
ment  tronque,  orne  d’un  sillon  divergent  a peine  indiqu6.  Crochets  tres  petits.  Le  moule  montre  de  chaque 
cote  le  sillon  correspondant  It  l’epaississement  interne  des  valves  sur  les  nymphes. 

Dimensions.  Longueur,  34  millimetres.  —Par  rapport  it  la  longueur : largeur,  0,70;  £paisseur,  0,44; 
longueur  du  cot6  anal,  0,40 ; angle  apicial,  126  . 

Rapports  et  differences.  Cette  espece  est  tres  voisine  par  sa  forme  et  ses  details  de  la  T.  Chauviniana: 
mais  elle  est  toujours  plus  etroite  dans  son  ensemble  et  moins  large  du  c6te  buccal. 

Gis.  et  loc.  Elle  a dte  recueillie  dans  les  gres  noiratres  de  l’etage  oxfordien  de  Koroshovo,  pres  de  Mos- 
cou  (Russie). 

Explication  des  figures.  Pl.  XL,  fig.  17.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  18.  La  meme  vue  sur  les  crochets. 

FISTULANA.  — ( Bruguiere .)  — Gastroch^ina,  Speng/er. 

FISTELANA  OXFORDIANA.  — ( d’Orb .,  1825.) 

PL.  XL,  FIG.  19-22. 

F.  testa  ovato-oblonga,  sublccvigatd ; latere  buccali  brevi,  dilatato,  obluso;  latere  anali  elongate,  acu- 
minato ; apertura  angustata. 

Coquille  ovale,  oblongue,  peu  comprimee,  lisse.  Crochets  presque  teiminaux.  Cote  buccal  tres  couit, 
glargi ; cote  anal  tres  allonge,  retreci.  Le  cote  palleal  est  ouvert  seulement  sur  son  huitieme  inferieur.  Son 
tube  est  piriforme. 

Dimensions.  Longueur,  9 millimetres.  — Par  rapport  a la  longueur:  largeur,  0,55;  epaisseur,  0,50; 
longueur  du  cdte  anal,  0,88. 

Rapports  el  differences.  Cette  espece  est,  par  son  extremite  buccale  courte,  tres  voisine  de  la  F.  dilatata; 
mais  elle  s’en  distingue  par  cette  partie  encore  plus  courte,  moins  ouverte. 

Gis.  et  loc.  M.  de  Verneuil  et  le  major  Blode  1’ont  rencontre  dans  les  calcaires  oolitiques  de  l’etage 

oxfordien  superieur  de  Kaminka,  sur  le  Donetz  (Russie). 

Explication  des  figures.  PL.  XL,  fig.  19.  Coquille  grossie  vuede  cote. 

Fig.  20.  La  meme  vue  sur  les  crochets. 

Fig.  21.  La  meme  vue  sur  la  region  palleale. 

Fig.  22.  Grandeur  naturelle. 
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CORBULA.  — (Bruguiere .) 

CORBULA  BOREALIS.  — f d’Orb.,  4845.) 

PL.  XLI,  FIG.  5-7. 

C.  testa,  rotundata,  subcequivalvi,  inflald,  triangular  i,  concenlrice  striata ; latere  buccali  brevi;  latere 
anali  externe  carinato. 

Coquille  tres  courte,  tres  renflee,  presque  equivalve,  ornee  de  stries  concentriques  tres  regulieres.  Cote 
buccal  court ; cote  anal  long,  tronque  & son  extremite,  fortement  carene  sur  les  cotes.  Les  crochets  sont  tres 
saillants,  excaves  en  dessous. 

Dimensions.  Longueur,  5 millimetres. 

Rapports  el  differences.  Cette  espece,  par  sa  forme  courte  tres  bombee  et  pourtant  carenee  a la  region 
anale  , se  distingue  de  loutes  les  autres. 

Gis.  et  loc.  Elle  a ete  recueillie  par  MM.  de  Keyserling  et  de  Verneuil  dans  les  gres  ferrugineux  de 
l’etage  oxfordien  de  Saragula,  et  sur  les  bords  de  l’Oka  (Russie). 

Explication  des  figures.  Pl.  XLI,  fig.  5.  Goquille  grossie  vue  de  cote. 

Fig.  6.  La  memo  vue  sur  les  crochets. 

Fig.  7.  Grandeur  naturelle. 

AYICULA.  — (Lamarck.) 

1.  AVICULA  FISCHERIANA.  — (d’Orb.,  4845.) 

* 

PL.  XLI,  FIG.  8-10. 

Mytilus,  Fisch.,1830,  Oryct.  du  gouv.  de  Moscou , pl.  19,  fig.  5- 
Inoceramus,  id.,  ibid. , pl.  20,  fig.  1-3. 

Inoceramus  rugosus,  id.,  ibid. , pl.  /i(i,  fig.  2. 

— dubius,  id.,  1843,  Bull,  de  la  Soc.  des  Nat.  de  Moscou,  vol.  xvi,  p.  33  (non  Sow. ). 

A.  testa  oblongd,  concentrice  plicata , incequivalvi;  valvula  dextra  convexa ; umbone  elevato,  acuminato, 
contorto ; latere  buccalibrevi,  lato;  latere  anali  elongalo,  angustato,  rostrato. 

Coquille  oblongue,  comprimee,  ornee  de  plis  concentriques  d’accroissement  plus  ou  moins  irreguliers. 
Valve  droite  bien  plus  bombee  que  l’autre ; son  crochet  s’allonge  en  bee  et  se  contourne ; la  valve  gauche 
est  peu  convexe,  4 sommet  non  saillant,  pourvue  inferieurement  d’une  tres  petite  oreille  arrondie  et  obtuse. 
Point  d’aile  du  cote  anal. 

Dimensions.  Longueur,  50  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,60  ; epaisseur,  0,40; 
angle  apicial,  65  a 75”. 

Rapports  et  differences.  Au  premier  aspect  on  prendrait  cette  espece  pour  un  Inoceramus,  et,  en  eflet, 
sa  forme  est  analogue  a celle  de  1’ Inoceramus  concentricus ; mais  la  presence  de  l’oreillette  et  le  manque 
de  fossettes  a la  charniere  en  font  une  veritable  Avicule,  comme  M.  de  Buch  l’a  reconnu  le  premier. 

Gis.  et  loc.  Elle  caracterise  l’etage  oxfordien  de  la  Russie  septentrionale.  Elle  a ete  recueillie  a|Koroshovo, 
pr6s  de  Moscou,  4 Voskresensk,  pr&s  de  Simbirsk,  et  a Saragula,  pres  d’Orenbourg. 


MOLLUSQUES.  * 1 ° 

M.  Fischer  a decrit  cette  espece  sous  le  nom  de  rugosa  en  la  rapportant  au  genre  Inoceramus.  Mamtenant, 
en  la  placant  dans  le  genre  Avicula,  je  ne  puis  lui  conserver  ce  nom,  M.  de  Munster  ayant  dejh  decrit  une 
Avicule  sous  cette  denomination. 

Explication  des  figures.  PL.  XLI,  fig.  8.  Coquille  de  grandeur  naturelle  vue  sur  la  petite  valve. 

Fig.  9.  La  meme  vue  sur  la  charniere. 

Fig.  10.  La  meme  vue  de  profil. 


2.  AVICULA  CUNEIFORMS.  — ( d’Orb .,  4845.) 

PL.  XLI,  FIG.  11,  12. 

A testa  subquadrata,  compressd,  concentric*  late  rugosa;  valvula  dextra  convex*;  latere  buccal, 
brevi,  oblique  trmcato,  excavate, angulato;  latere  buccali  rotunda, o,  elongate. 

Coquille  presque  carr.ee,  comprimfc,  marquee  de  plis  concentnques,  inegaux  et  rare.  Valve  droite  la 
plus  bombee  a crochets  assez  contournes.  Cote  buccal  tres  court,  tronque,  excave  sous  les  crochets,  angu- 
L du  cote  palieal ; cote  anal  tres  large,  arrondi  k son  extremile.  C6te  du  hgament  droit  sans  aile. 

Dimensions.  Longueur,  67  millimetres.  - Par  rapport  a la  longueur  : largeur,  0,85;  epa.sseur  0,59, 

Rapports  et  differences.  Cette  coquille  a encore  lout  le  facies  d’un  Inoceramus ; mais  je  ne  lui  ai 
pas  vu  les  fossettes  de  la  charniere,  et  je  pense  qu’clle  appartient,  ainsi  que  la  precedente,  au  genre 

AZta'et  loc.  File  a ete  recueillie  dans  les  gres  de  l’etage  oxfordien  de  Koroshovo,  aux  environs  de 

Explication  des  figures.  PL.  XLI,  fig.  11.  Coquille  de  grandeur  naturelle  vue  de  cote. 

FIG.  12.  La  meme  vue  sur  les  crochets. 


3.  AVICULA  VOLGENSIS.  — (d’Orb.,  4845.) 

PL.  XLI,  FIG.  13. 

V 

A.  testa  rotundat  o-compressa,  radiatim  tenuiter  cost  aid;  latere  buccali  brevi,  angustalo;  latere  anah 
elongato,  rotundato,  oblique  truncaio;  aid  brevissima. 

Coauille  arrondie,  tres  comprimfe,  ornee  de  tr<\s  petites  cotes  rayonnantes,  inegales ; ces  cotes  disparais- 
sent  sur  l’aile  et  sont  remplacecs  par  des  sides  d’accroissement  regulieres.  Cote  buccal  court,  retreci;  cote 
anal  long,  prolong^,  arrondi  5 son  extremite,  coupe  obliquement  sur  l’aile,  qui  est  courte. 

Dimensions.  Largeur,  30  millimetres.  — Par  rapport  a la  largeur  : longueur,  t ,00 ; epaisseur,  0,10. 
Ranvorts  et  differences.  Cette  charmante  espece,  qu’il  serait  facile  de  confondre  avec  les  Pecten,  rappelle 
tom-1 fail  certaines  Avicules  des  terrains  carboniferes,  le  Pecten  papyraceus  Sow.  par  exemple. 

Gis.  el  loc.  File  a ete  recueillie  par  M.  Murchison  dans  les  schistes  femlletes  de  Kmeshma,  sur  les 

herds  du  Volga  (Russie).  Elley  est  tres  commune. 

Explication  de  la  figure.  PL.  XLI,  FIG.  IS.  Empre.ntede  grandeur  naturelle  vue  de  cote. 
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4.  AVICULA  SEMIRADIATA.  — (Fischer.) 

PL.  LXII,  FIG.  35,  36. 

Avicula  semiradiata , Fischer,  Bull,  de  la  Soc.  des  Nat.  de  Moscou,  vol.  xvi,  p.  34. 

A.  testa  subrotundata,  convexa,  radiatlm  costata;  costis  incequalibus , elevatis,  distantibus ; latere  buc- 
calibrevi;  latere anali rotundato ; alabrevi,  acuta,  Icevigata. 

Coquille  arrondie,  assez  renflee,  ornee  d’environ  quinze  cotes  rayonnantes  inegales,  alternativement  une 
grande  et  une  petite ; cote  buccal  court;  c6te  anal  long. 

Dimensions.  Longueur,  7 millimetres. 

Rapports  et  differences.  Voisine  par  son  ensemble  de  l’A.  Volgensis , cette  espece  a ses  c6tes  infini- 
ment  plus  espacees  et  plus  grosses. 

Gis.  et  loc.  Elle  a ete  recueillie  dans  les  gres  ferrugineux  de  1’etage  oxfordien  de  Koroshovo,  pres  de 
Moscou. 

Explication  des  figures,  pl.  XLII,  fig.  25.  Coquille  grossie  vue  de  cote. 

Fig.  36.  La  merne  vue  sur  les  crochets. 


P E R N A.  — (Lamar k.) 

PERNA  QUADRATA.  — (Sowerby.) 

Perna  quadrata,  Sow.,  1825,  Min.  conch.,  vo).  v,  p.  149,  pl.  492. 

— — Von  Bucli,  lieitr.  zur  Geb.  Russl.,  p.  106. 

le  ue  connais  de  cette  espece  que  le  moule  interieur,  rapporte  du  nord  de  l’Oural  par  le  major  Strajeski.  Sa 
forme  est  tout-a-fait  carree,  son  angle  apicial  de  98° ; e’est  probablement  le  Perna  quadrata  de  Sowerby . 
mais  je  n’en  ai  pas  la  certitude,  il  s’est  rencontre  dans  une  couche  de  gres  gris  de  l’etage  oxfordien.  En  France 
cette  espSce  est  propre  aux  parties  inferieures  des  couches  oxfordiennes  des  Vaches-Noires  (Calvados) . 

GERVILLI A.  - — (Defrance .) 

GERVILIA  A VICE  LO  IDES.  — (Sowerby .) 

PL.  XLI,  FIG.  14,  15. 

Gervillia  amculoides,  Sow.,  1826,  Min.  conch.,  vol.  vi,  p.  16,  p).  511. 

G.  testa  elongato-lanceolatd,  obhquA,  xnflata,  concentrice  subphcatd ; latere  buccali  acuto;  latere  anali 
elongato,  obtuse  acuminato. 

Coquille  tr£s  allongde,  Ianceolee,  oblique,  assez  renflee,  ornee  de  lignes  d’accroissement,  formant  de 
petites  cotes  chez  les  individus  tres  frais ; cote  buccal  tres  court,  prolonge  en  pointe  bien  au  dela  des  crochets  ; 
cote  anal  tres  long,  formant  un  rostre  obtus  a son  extremite ; region  cardinale  droitc,  pourvue  de  fossettes 
rares,  tr6s  inegalement  espacees,  dont  deux  pres  des  crochets.  Dans  le  jeune  age  cette  espece  a des  rides 
tres  prononcees. 

Dimensions.  Longueur,  60  millimetres.  — Par  rapport  a la  longueur:  largeur,  0,28;  epaisseur,  0,16: 
angle  de  l’cxtremite  buccale,  33°. 


/net 

MOLLUSQUES. 

Rapports  et  differences.  Cette  espece  se  distingue  de  la  Gervillia  solenoides  par  sa  forme  plus  droite  et 

M.  de  Verneuil  l’a  recueillie  dans  les  calcaires  blancs  de  l’etage  oxfordien  de  Isioum,  sur  le 
Donetz  (Russie).  En  France  elle  est  propre  aux  couches  moyennes  et  superieures  du  meme  etag%:  on  la 
rencontre  a Trouville,  & Villers  (Calvados),  aLaunoy  (Ardennes),  a La  Rochelle  (Charente-lnferieure) , etc. 
Explication  des  figures.  Pl.  XLI,  fig.  14.  Coquille  de  grandeur  uaturelle  vuede  cote. 

Fig.  15.  La  meme  vuc  sur  la  charniere.  (Des  Vaches-Noires.) 

PECTEN.  — ( Linne .) 

1.  PECTEN  DEMISSUS.  — [Bean.) 

PL.  XLI,  fig.  16-19. 

Pecten  demissus,  Bean.,  Phillips,  1829,  Yorks.,  pl.  6,  fig.  5. 

ream  discites,  Fischer,  1843,  Bull,  de  la  Soc.  des  Nat.  deMoscou,  vol.  xvi,  p.  39  (non  Schlot.). 

P.  testa  ovato-orbiculari,  plano-convexd,  cequivalvi , striis  concentricis  or  noth;  auriculis  incequalibus. 

Coquille  plus  large  que  longue,  tres  comprimee,  a peine  convexe,  equivalve,  ornee  de  tres  fines  stries 
concentriquesd’accroissement,  visibles  avec  une  loupe.  L’erapreinte  est  enticement  lisse.  Les  orei  es 

paraissent  tres  petites.  „ . . „ 

Dimensions.  Largeur,  32  millimetres.  — Par  rapport  h lalargeur : longueur,  0,86;  epaisseur,  0,20, 

angle  apicial,  sans  les  oreilles,  88°.  ,.  . „„„ 

Rapports  et  differences.  Cette  espece  par  sa  forme  ressemble  au  P.  lens,  dont  elle  sc  i g P 
stries  concentriques  simples  et  tres  fines.  Son  empreinte  pourrait  etre  confondue  avec  lemprein 
P.  nummularis;  mais  son  angle  apicial,  bien  moins  ouvert,  1’cn  distingue.  , 

Gis.  et  loc.  Elle  a <5t«§  recueillie  dans  les  gres  micacC  de  l’etage  oxfordien  de  Goroditche,  presde  S m 

birsk  et  h Koroshovo,  pres  de  Moscou  (Russie). 

M.  Fischera  rapport! cette  espece  au  P.  discites  du  Muschelkalk;  mais  elle  en  differe  par  sa  forme  et 

sgs  stries  , * , 

Explication  des  figures.  Pl.  XLT,  fig.  16.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  17.  Profil. 

Fig.  18.  Un  morceau  grossi. 

Fig.  19.  Le  meme  vu  de  profil. 

2.  PECTEN  NUMMULARIS.  — (Phillips.) 

PL.  XLI,  FIG.  20-23. 

Pecten  nummularis,  Phill.,  1829,  Yorks.,  pl.  5,  fig.  11?  „„  k f , 

_ mmmulm  Fisclr,  1813,  Bull,  it  In  Soc.  Us  Nat.  is  Moscou,  vol.  svt,  38,  p.  5,  lig.  U. 

P.  „s,i  orbiculatd,  compress*,  plam-cmes,*,  «,t»«K  sulcis  slriwpie  amceulrici,  onuui, 
culis  brevis,  triangularibus. 

coquille  aussi  l.tge  que  lougue,  tres  comprimee,  it  peine  convene,  equivalve,  ornee  de  *■»«“  ~' 
triques  rtguliereroent  e»pac6»,  outre  lesquels  sent  encore  de  tre.  legeres  str.es  d accrotssement  vistbles  sen 
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lenient  a la  loupe.  Les  oreillettes  sont  triangulaires,  petites,  et  sont  plus  elevees  que  le  crochet.  L’empreinte 
est  lisse,  ainsi  que  la  seconde  couche  du  test. 

Dimensions.  Largeur,  40  millimetres. —Par  rapport  a la  largeur : longueur,  1,00;  epaisseur,  0,25; 
angle  apicial,  100°. 

Rapports  et  differences.  Cette  charmante  espece,  voisine  du  P.  demissus  par  sa  forme,  sou  ensemble, 
s en  distingue  par  ses  sillons  concentriques  et  surtout  par  son  angle  apicial  de  douze  degres  plus  ouveri. 
Elle  pourrait  aussi  elre  confondue  avec  le  P.  orbicularis  de  la  craie  chloritee ; neanmoins,  elle  endiffere  es- 
sentiellement  par  des  sillons  concentriques  au  lieu  de  lames  imbriquees. 

Gis.  et  loc.  Elle  est  tres  abondautc  dans  les  gres  noiratrcs  de  l’etage  oxfordien  de  Koroshovo,  pres  de 
iMoscou  (Russie).  Elle  a etc  egalement  rccueillie  par  le  major  Slrajeski  dans  les  gres  noiratres  de  la  meme 
6poque,  a trois  cents  verstes  4u  nord  de  Bogoslofsk  (Oural).  En  France  je  1’ai  rencontre  dans  l’etage 
oxfordien  superieur  dc  Marans  (Charente-Inferieurc). 

Explication  des  figures.  Pr„  XLI,  fig.  20.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  21.  La  meme  vue  sur  le  cote. 

Fig.  22.  Un  morceau  grossi. 

Fig.  23.  Le  m&ne  vu  deprofil. 

3.  PECTEN  LENS.  — (Sow.) 

PL.  XLII , FIG.  1,  2. 

Peclen  lens.  Sow.,  1821,  Min.  conch.,  vol.  hi,  pi.  205,  fig.  2,  3. 

— — Goldf. , 1844,  Pclref.  Germ.,  vol.  n,  p.  49,  n“  30,  pi.  91,  fig.  3. 

— — Lamarck,  2«  6dit.,  1836,  vol.  vu,  p.  173,  n”  57. 

P.  testa  orbiculata,  compressa,  ccquivalvi,  striis  punctatis , confertis,  concentricis  et  racliantibus  ar- 
cuaitm  divergenlibus  reticulatd ; auriculis  inceqmlibm  reliculatis. 

Coquille  oblique,  aussi  large  que  longue,  arrondie,  tres  comprimee,  peu  convexe  de  chaquecote,  equi- 
valve,  ornee  de  stries  rapprocliees  ou  de  cotes  espacees  concentriques,  avec  lesquelles  viennent  se  croiser, 
en  formant  des  angles,  des  stries  tres  prononcees,  divcrgentes,  arquees,  qui  vont  obliquement  du  milieu  vers 
le  bord ; le  point  de  croisemcnt  de  ccs  deux  series  forme  de  petits  points  eleves.  Les  oreilles  sont  tres  ine- 
gales;  1 une,  buccale,  tres  grande,  l’aulre  petite ; toutes  deux  treillessees  comme  le  reste  de  la  coquille. 

Dimensions.  Largeur,  20  millimetres.  — Par  rapport  a la  longueur:  largeur,  1,00;  epaisseur,  0,20: 
angle  apicial,  98°. 

Rapports  et  differences.  Par  ses  stries  divergentes  et  ses  stries  concentriques  croisees  regulierement, 
cette  espece  se  distingue  facilement  du  P.  lamina,  qui  n’a  que  les  premieres,  et  dont  la  forme  est 
plus  etroite. 

Gis.  et  loc.  Elle  a ete  recueillie  dans  les  gres  ferriferes  de  Koroshovo,  aux  environs  de  Moscou.  En 
France  on  la  rencontre  dans  le  terrain  oxfordien  des  Vaches-Noires  (Calvados). 

Explication  des  figures.  Pl.  XLIL  fig.  1.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  2.  La  mfime  vue  sur  le  cote. 

4.  PECTEN  FIBROSUS.  — ( Soccer  by .) 

PL.  XLII,  FIG.  3,  4. 

Pecten  ftbrosus,  Sow.,  1816,  Min.  conch.,  vol.  ir,  p.  83,  pl.  136,  fig.  2. 

- — Phil!.,  1829,  Geol.  of  Yorks.,  pl.  6,  fig.  3. 
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MOLLUSQUES. 

Peclen  fibrosus,  Goldf.,  1844,  Petref.  Germ.,  vol.  n , p.  46,  n"  19,  pi.  90,  fig.  6. 

_ _ Deshayes,  1831,  Coq.  caract.,  p.  82,  pi.  8,  fig.  5. 

_ — Id.,  1836,  2e  idit.  de  Lamarck,  vol.  vn,  p.  171,  n'J  53. 

P.  testa  ovato-orbiculatd,  compressd,  subcequimlvi ; valvida  inferiori  contend , costis  (12)  lads  rotun- 
dads  transverslm  striads;  valvuldsuperiori,  costis  (11)  lads,  convents,  transversim  costads  ; sulciscon- 
formibus  ; auriculis  subcequalibus. 

Coquille  ovale  orbiculaire,  comprimec,  inequivalve;  la  valve  inferieure  plus  bombee,  ornee  de  douze 
cotes  rayo.mantes,  convexes,  arrondies,  egales  aux  sillons  qui  les  separent,  el  marquee  aussi  de  Ires  fines 
s tries  concentriques  d’accroissement.  La  valve  supirieure  a onze  cotes  moins  ilevees,  eten  outre  de  petites 
cotes  concentriques  etroites,  regulierement  espacees.  Les  oreilles  sont  inegales ; l’oreille  buccale  beaucoup 

^Dimensions.  Largeur,  40  millimetres.  - Par  rapport  a la  longueur:  largeur,  0,95;  epaisseur,  0,36; 

angle  apicial,  103°.  . , 

Rapports  et  differences.  Cette  espece  est  tres  reconnaissable  par  ses  deux  cutis  inegaux  quant  aux 

cotes  concentriques  settlement. 

Gis  et  loc.  M.  de  Verneuil  et  le  major  Blode  l’ont  rencontree  dans  le  calcaire  oolitique  de  1 etage  ox- 
fordien  superieur  ou  coral-rag  d’lzioum,  sur  le  Donetz.  En  France  elle  est  propre  aux  couches  inferieures 
et  moyennes  de  l’itage oxfordien  aLifol  (Vosges),  it  Chaumont  (Haute-Marne),  4 Villers  (Calvados),  a Lau- 

noy  (Ardennes). 

Explication  des  figures.  Pl.  XLII,  fig.  3.  Coquille  de  grandeur  naturelle  vue  en  dessus. 

Fig.  4.  La  mfime  vue  en  dessous. 


LIMA.  — (Lamarck.) 

1.  LIMA  CONSOBRINA.  — ( d’Orb .,  48A5.) 

PL.  XLII,  FIG.  5,  6,  7. 

Plagiostoma  inter stinctum,  Fischer,  1843,  Bull,  de  la  Soc.  des  Nat.  de  Moscou,  vol.  xvi , p.  38  (non  Phil).). 

L.  testa  ovatd,  obliqua,  inflata,  radiadm  1 6-cost atd;  costis  elevads,  angustads  ; sulcis  non  conformibus, 
lads;  latere  buccali  brevi,  angustato ; latere  anali  lato,  rotundato. 

Coquille  ovale,  transverse,  oblique,  tres  renflee,  ornee  de  seize  cotes  rayonnantes,  elevees,  etroites,  arron- 
dies, ayant  a la  moitie  de  leur  largeur  des  sillons  qui  les  separent.  Cote  buccal  court,  retreci ; c6te  anal  ar- 
rondi,  tris  long;  les  oreillettes  sont  lisseset  anguleuses. 

Dimensions.  Largeur,  16  millimetres.  — Par  rapport  4 la  largeur  : longueur,  0,68;  epaisseur,  0,71. 
Rapports  el  differences.  Cette  espece,  Ires  voisine  par  son  ensemble  et  ses  cotes  de  la  L.  gibbosa  del  oo- 
lite inferieure,  s'en  distingue  par  sa  forme  plus  oblique  et  par  ses  c6tes  occupant  une  bien  plus  grande 

surface  Elle  differe  de  Vinter  stinctum  par  ses  cotes  simples. 

Gis  et  loc  Elle  a ete  rencontrie  dans  le  gres  noiratre  de  1’etage  oxfordien  de  Koroshovo.  pres  de  Mos- 
cou (Russie) .le  Fai  recueillie  en  France  dans  l’itage  moycn  a Trouville  (Calvados). 

Explication  des  figures.  PL.  XLII,  fig.  5.  Coquille  grossie  vue  de  cote. 

Fig.  6.  La  meme  vue  sur  le  cote  buccal. 

Fig.  7.  Grandeur  naturelle. 
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2.  LIMA  RUDIS.  — {Sowerby .) 

Lima  rudis,  Sow.,  1821,  Min.  conch.,  vol.  in,  p.  25,  pi.  214  fig  1? 

- proboscidea,  Fischer,  1843,  Bull,  de  la  Soc.  des  Nat.  de  Moscou,  vol.  xvr,  p.  37  (non  Sow.). 

„ “ P'f  «» ■»»>*  pe»  couplet  recoeilli  per  M.  de  Verneuil 

de  hL^ll  7 * ‘ 7e>  ‘ mi"S  d'a|>r&i  “ m0“'e  “ PC'U  iu8Cr  b “I"®'-  «•  "«™c 

Plus  coZim  „ , r.  “ “ ",  **  «""•  °Sles'  *'en  «***  *»mm  Pt  sa  forme  pins  male, 

e , , .ZT;  r par“  f * q”  !ep'  °”  “ «•  «**<**,  au  lieo  de  doure.  Eh 

a t op  mauvars  4tat  poor  etre  ftguree.  C'est  le  Lima  rudis  do  Sowerby.  Je  Pal  rencontre  en  France 
dans  1 etage  oxford.en  supeneur  de  Loix,  ile  de  Re  (Gharente-Infericure) . 

3.  LIMA  PHILLIPSII.  - (d’Orb.,  18 AS.) 

PL.  XLII,  FIG.  8. 

Plagiostoma,  Phillips,  1829,  Forks.,  pi.  5,  fig.  10. 

L.  testa  ovato-trigona,  obliqua,  compressa,  radiatim  temiter  striata;  slriis  punctatis;  latere  buccah 
nevi,  angustato;  latere  anali  elongato,  oblique  truncato. 

Coquille ovale,  oblongne,  u„  pen  trigone,  oblique,  comprimee,  erode  de  stries  rayonnantes  «.  lines, 
eguberes,  formees  sin  lout  i la  rSg.on  buccale  par  one  suite  de  petits  points  en  creui.  Co. 4 buccal  court 
ties  retreci ; cote  anal  long,  cotipfi  obliquement  sur  la  region  cardinale  etarrondi  h son  extr6mite 
Dimensions.  Longueur,  62  millimetres.  -Par  rapport  5 la  longueur  : largeur,  0,76;  epaisseur  0 u. 

Rapports  et  differences.  Voisine  par  sa  forme  du  Lima  subcircularis  Gold. , cette  espece  s’en  distingue 
par  ses  stries  lnfimraent  plus  fines.  1 migue 

Gis  et  loc  .Elk i a eterencontrfie  dans  le  gres  noiratre  de  l’etage  oxfordien  de  Kineshma  (Russie) . En  France 
je  1 ai  recueillie  dans  les  couches  inKrieures  de  Villers  (Calvados). 

Explication  de  la  figure.  Pl.  XLII,  FIG.  8.  Coquille  de  grandeur  naturelle  vue  de  cote. 


GRYPHiEA.  — {Lamarck.) 


GRYPFLEA  DILATATA.  — (Sowerby.) 

Gryphasa  dilatata.  Sow.,  1818,  Min.  conch.,  vol.  2,  p.  113,  pi.  i/^  plg  2 

— bulla  la,  Sow.,  1823,  vol.  4,  p.  93,  pl.  368. 

— dilatata,  Phill.,  1829,  Yorks.,  pl.  6,  fig.  1. 

— bullata,  id.,  ibid.,  pl.  4,  fig.  36. 

Ostrea  dilatata,  Dcshayes,  1830,  Encycl.  mith.,  vol.  n,  p.  303,  n“  43. 

Gryphma  — id.,  1831,  Cog.  caract.,  p.  92,  n°  3,  pl.  8,  fig.  7. 

— — id.,  1836,  T idit.  de  Lamarck,  vol.  7,  p.  213,  n“  32. 

— cymbium,  Fischer,  1837,  Oryct.,  p.  174,  pl.  17,  fig.  7. 

G.  testa  ovato-rotundata,  oblongd,  dilatata , convexd  vel  compressa;  valva  inferiore  convexa,  crassa 
supertore  operculiformi,  concava,  subradiatd;  ambone  magno,  recurvo. 

Coquille  ronde,  ovale  ou  oblongue,  deprimie  ou  convexe,  plus  ou  moins  dilatee  suivant  le  corps  sur 
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lequel  elle  s’est  fixee  dans  la  jeunesse.  Aussi  montre-t-elle  quelquefois  un  crochet  tres  saillant  recourtfe, 
tandis  que  dans  d'autres  circonstances  ce  crochet  est  a peine  marque.  Bien  que  les  valves  aient  des  lames 
concentriques  d’accroissement,  on  remarque  de  plus  chez  les  individus  bien  conserves,  sur  la  valve  supe- 
rieure,  toujours  concave,  des  indices  de  rayons  irreguliers.  La  valve  inferieure  a du  cote  anal  une  Iegere 

d6pression  rayonnante. 

Dimensions.  Tres  variables,  ainsi  que  ses  proportions  relatives. 

Rapports  el  differences.  Cette  cspece  a beaucoup  de  rapports  avec  la  Gryphcea  cymbium  .■  mais  il  est 
toujours  facile  de  la  reconnaitre  h sa  forme  moins  oblongue,  au  manque  de  stries  concentriques  regulieres, 
el  a la  presence  de  rayons  irreguliers  a la  valve  supfirieure.  Elle  a aussi  ses  impressions  musculaires  plus 
saillantes.  Enfin,  chacune  appartient  a un  etage  particulier;  celle-ci  a l’etage  oxfordien,  la  G.  cymbium 

5 l’oolite  inferieure.  . , . . , , „ 

Gis  et  loc  M de  Verneuil  l’a  recueillie  dans  l’etage  oxfordien,  a Kaminka,  sur  le  bord  du  Donetz  ; a 

Saragula,  pres  d’Orenbourg;  a Jelatma,  sur  l’Oka.  Elle  a ete  rapportee  aussi  de  la  riviere  Emba,  au  nord 
de  l’Ust-Urt.  Enfin,  elle  m’a  etc  envoySe  par  l’Ecole  des  mines  de  Saint-Petersbourg  comme  s’etant  trouvee 
sur  la  rivibre  Unja!  gouverneinent  de  Tambov.  En  France  elle  caracferise  l’etage  oxfordien  de  Trouville, 
de  Villers  (Calvados),  de  Launoy  (Ardennes),  de  Voiron,  pres  de  Tliouars  (Deux-Sevres),  de  Beaumont 
(Sarthe),  de  Chaumont  (Haute-Marne),  de  Lifol  (Vosges),  etc.,  etc.;  en  Angleterre,  a Oxford. 

EXOGYRA  RENIFORMIS.  — ( Goldfuss .) 

PL.  xlii  , 9,  10. 

Exogyra  reniformis , Goldf.,  1836,  Pctref.,  vol.  ii,  p.  3i,  n U,  pi.  86,  fig.  6. 

E.  testa  subreniformi,  Icevi;  valva  superior e plana , margine  postico  incrassato,  inferiore  af  jixh , 
postice  elalh;  umbone  obtecto. 

Coquille  rfiniforme,  irreguliere,  fixe;  valve  inferieure  contournee,  large  d’un  cote,  etroitc  de  Pautre, 
presque  lisse,  son  impression  musculaire  tres  saillante.  Valve  superieure  plane,  rugueuse  chez  les  vieux 

individus. 

Dimensions.  Longueur,  50  millimetres.  — Par  rapport  a la  longueur  : largeur,  0,75. 

Rapports  et  differences.  Voisine  par  son  aspect  de  YE.  spiralis,  cette  espfece  a le  bord  de  la  valve  supe- 
rieure moins  epais  et  moins  slri6  obliquement. 

Gis.  et  loc.  M.  de  Keyserling  l’a  rcncontree  dans  Pelage  oxfordien  superieur,  a Saragula,  pres  d’Oren- 
bourg. 

Explication  des  figures.  Pi.  XLII,  fig.  9.  Coquille  de  grandeur  naturelle.  Valve  superieure. 

Fig.  10.  Une  valve  inferieure  egalement  de  grandeur  naturelle. 

TEREBRATULA.  — (B  ruguiere.) 

1.  TEREBRATULA  OXYOPTYCHA.  — [Fischer.) 

PL.  XLII,  FIG.  11-13. 


Terebr alula  borealis,  Fischer,  Onjct.,  p.  147,  pi.  23,  fig.  k (non  Schlot.). 
— decorgta,  var.,  de  Buch.,  1842,  Rarst.  Arch.,  p.  534. 
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Terebratula  oxyoptycha,  Fischer,  1843,  Bull,  de  Moscou 


> vol.  xvi , p.  21,  pi.  4,  fig.  10,  11. 


T.  testa  rotundald,  inflata, 
bone  recurvo. 


mbgibbosa,  profwide  sinuosa  costata  ; costis  angulatis  subcequalibus  ; urn- 


Coquille  arrondie,  un  peu  trigone,  renfiee,  pourvue  d’un  lobe  median  a peine  distinct  chez  lesjeunes  in- 
dividus,  tres  releve  chez  les  adultes,  pourvu  decinq  cotes  anguleuses,  6gales  entre  elles  et  egales  aux  coles 
ateia  es.  Cellcs-ci,  au  nombre  de  six  de  cliaque  cote.  Valve  superieure  legerement  depriraee  au  milieu, 
relevee  de  chaqne  cote;  valve  inferieure  mediocrement  bombee,  formant  un  cercle  irregulier,  peu  con- 
vexe.  Elle  est  costufee  4 tous  les  ages. 

Dimensions.  Longueur  transversale,  28  millimetres.  - Par  rapport  4 la  longueur : largeur  0 80  • 
epaisseur,  0,69;  angle  apicial,  105  4 110°. 

Rapports  et  differences.  Cette  espece  est  voisine  a la  fois  des  Terebratula  decorata  et  concinna  ■ mais 
elle  se  distingue  de  la  premiere  par  ses  cotes  plus  nombreuses,  plus  4gales,  par  sa  valve  inferieure  moins 
bombee,  et  par  plus  de  cotes  laterales.  Elle  se  distingue  au  contraire  du  T.  concinna  par  ses  cotes  moins 

nombreuses  au  milieu  et  sur  les  cotes  et  par  son  sommet  bien  plus  obtus.  Les  echantillonsd’Orenbourg  sont 
moins  renfles. 

Gis.  et  loc.  Elle  est  abondante  4 Koroshovo,  pres  de  Moscou,  dans  les  gres  noiratres  de  l’etage  oxfor- 
dien.  Elle  se  rencontre  encore  a Saragula,  pr6s  d'Orenbourg,  ct  sur  les  bords  du  Donetz,  a Izioum.  En 
Fi  ance  cette  espece  est  caracteristique  des  couches  inferieures.  Je  l’ai  recueillie  a Chaumont  (Haute-Marne). 

M.  de  Buch  a consider  cette  espece  comme  une  variety  de  la  T.  decorata;  mais  je  pense  que  les  diffe- 
rences qui  la  distinguent  sont  de  nature  4 la  separer  comme  espece,  avec  d’autant  plus  de  raison  que  la 
T.  decorata  appartient  a un  etage  different,  savoir  41’oolite  inferieure. 

Explication  des  figures.  Pl.  XLII,  fig.  11.  Coquille  vue  sur  la  valve  superieure. 

Fig.  1 2.  Sur  la  valve  inferieure. 

Fig.  13.  Vue  de  cote. 


2.  TEREBRATULA  VARIANS.  — ( Sch.loth.eim .) 
PL.  XLII,  FIG.  14-17. 


Encycl.  mith.,  pl.  241,  fig.  5. 

Terebratulites  varians,  Schlot.,  1820,  Die  Petref.,  p.  267,  n°  27. 

Terebratula  obtrita,  Defrance,  1828,  Diet,  des  Sc.  nat.,  vol.  liii,  p.  161. 

— socialis,  Phill.,  1829,  Yorks.,  pl.  6,  fig.  8. 

— varians,  von  Buch,  1834,  Mm.  sur  les  Ter.,  p.  36,  n”  4,  pl.  1,  fig.  19. 

Riimer,  1835,  Die  Verst,  des  Oolilhen  geb.,  pl.  2,  fig.  12. 

— — Deshayes,  1836,  2°  Edit,  de  Lamarck,  vol.  vn,  p.  352,  n°  66. 

— — Pusch,  1837,  l’otens  PaleonL,  pl.  3,  fig.  3. 

— Von  Buch,  1838,  M&m.  de  laSoc.  giol.  de  France,  vol.  m,p.  135,  pl.  14,  fig.  5. 

T.  testa  subtriangulan,  tnlobata,  longitudinaliter  sulcata;  sulcis  subangulalis,  simplicibus,  valvis  in 
medio  sinuosis,  3-4  sulcatis ; lateribus  10  sulcatis. 

Coquille  variable,  unpeu  triangulaire,  trilobee,  sinueuse  au  milieu.  Lelobe  moyen,  toujours  plus  saillant 
que  le  reste,  est  souvent  tres  eleve,  marque  de  trois  4 quatre  c6tes  quelquefois  inegales;  les  lobes  laleraux 
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se  relevent  beaucoup  et  sont  ornes  de  dix  a douze  cotes  de  chaque  cote ; la  partie  laterale  du  lobe  median 
est  lisse.  Crochet  saillant,  petit,  pointu,  presque  droit;  area  pourvue  d’une  arete  du  cote  du  dos. 

Dimensions.  Longueur,  7 millimetres.  — Par  rapport  & la  longueur  : largeur,  1,00;  epaisseur,  0,76; 
angle  apicial,  88°;  angle  lateral  moyen,  75°. 

Rapports  et  differences.  Cette  espece,  tri:s  voisine  du  T.  Livonica,  s’en  distingue  principalement  par  ses 
lobes  bien  differents  et  par  la  partie  lisse  laterale  du  lobe  median. 

Gis.  et  loc.  Elle  a ete  recueillie  it  Jelatma,  sur  les  bords  de  l’Oka.  Elle  y forme  des  bancs  considerables 
dans  les  gres  blanchatres  de  1’etage  oxfordien. 

Explication  des  figures.  Pl.  XLII,  fig.  14-  Coquille  grossie  vue  sur  la  valve  inferieure. 

Fig.  15.  La  meme  vuede  cote. 

Fig.  16.  La  meme  du  cote  palleal. 

Fig.  17.  Grandeur  naturelle. 

3.  TEREBRATULA  PERSON  AT  A.  — (de  Bach.) 

PL.  XLII,  FIG.  18-21. 

Terebratula  personata,  von  Buch,  1840,  lleilr.  zur  geh.  Russl.,  p.  88. 

T.  testa,  ovato-transversa,  elevata,  {junior)  Icevigata,  ( adulta ) longitudinaliter  sulcata ; sulcis  angu- 
latis  simplicibus,  valvis  in  medio  sinuosis,  3-4-plicatis,  lateribus  5-plicatis. 

Coquille  plus  large  que  longue,  ovale,  un  peu  trigone,  trilob6e,  entierement  lisse  dans  le  jeune  age, 
sinueuse  au  milieu.  Le  lobe  moyen,  moins  saillant  que  le  reste,  se  creuse  plus  ou  moins  chez  les  adultes, 
et  recoit  de  trois  a quatre  cotes  aigues,  souvent  inegales;  les  lobes  lateraux  oflrent  cinq  cOtes  d’autant 
moins  marquees  qu’elles  approchent  de  la  charuiere;  de  la  derniere  c6te  une  surface -lisse,  peu  sinueuse, 
se  continue  jusqu’au  crochet.  Les  cotes  du  lobe  median  sont  lisses.  Crochet  petit,  courbe  brusquement  a 
sa  pointe. 

Dimensions.  Largeur,  15  millimetres. — Par  rapport  4 la  largeur:  longueur,  1,00;  epaisseur,  1,00; 
angle  apicial,  110";  angle  lateral  moyen,  55°. 

Rapports  et  differences.  Voisine  par  sa  taille,  ses  habitudes  sociales  et  sa  forme  du  T.  varians,  cette 
espece  s’en  distingue  facilement  par  son  jeune  age  lisse  jusqu’a  6 millimetres,  par  ses  cotes  moins  nom- 
breuses,  etc. 

Gis.  et  loc.  M.  Murchison  1’a  recueillie  4 Jelatma,  sur  l’Oka,  dans  un  gresgrisatre  de  l'ftage  oxfordien. 
M.  de  Verneuil  en  a rencontre  de  plus  gros  individus  4 Makarief,  sur  la  riviere  Unja,  dans  un  schiste  de  la 
meme  epoque.  C’est  probablement  la  meme  espece  que  le  major  Strajeski  a trouvee  sur  les  rivieres  Tchol 
et  Tolya,  au  nord  de  l’Oural  et  pres  du  64°  degre  de  latitude.  En  France  elle  se  rencontre  dans  l’etage  ox- 
fordien inferieur,  aux  environs  de  Nantua  (Ain),  4 Chaumont  (Haute-Marne). 

Explication  des  figures . Pl.  XLII,  fig.  18.  Coquille  grossie  vue  sur  la  valve  inferieure. 

Fig.  19.  La  meme  vue  sur  le  cote. 

Fig.  20.  La  meme  vue  sur  la  region  palleale. 

Fig.  21.  Grandeur  naturelle. 
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4.  TEREBRATULA  APTYCHA.  — (Fischer.) 

PL.  NLII,  FIG.  22-20. 

1 ere.br alula  variabilis,  Fischer,  1837,  Oryct.  de  Moscou,  p.  147,  pi.  22,  fig.  8 (nonSchlot ) 
acutus,  von  Bucli,  1842.  Karst.  Arch.,  p.  536  (non  Sow.,  non  Phill.). 

— lischer,  1843,  Bull,  des  nat.  deMoscou,  vol.  xvi,  p.  40  (non  Sow.,  non  Phill.). 
— aptycha,  id.,  ibid.,  p.  27,  pi.  4,  fig.  7,  8, 9 (Jeune). 


T.  tesla  trigond  elevates,  radiatim  temiter  striata , trilobata,  sursum  resupinatd;  valvis  profunde  sinuo- 
sis,  sum  tngono,  latenbus  convexis,  apice  acute  obtuso,  marginibus  integris ; lateraliter  trisinuosis. 

Coquille  tres  variable,  plus  large  que  longue,  aussi  haute  quo  large,  ornee  de  stries  rayonnantes,  a bords 
arrondis  dans  la  jeunesse;  adulte,  elle  est  transverse,  triangulaire,  triloMe,  fortement  sinueuse  an  milieu 
Le  lobe  moyen  rentre  est  acumine,  long,  obtus  a son  exlremite,  forme  d’une  seule  cote.  Le  plus  souvent 
les  cates  sent  convexes  en  dehors;  les  lobes  Iat6raux  montrent  trois  cotes  et  trois  plis  sur  le  bord ; cos 

- m,s“- Du  dernier  * - - — «-• 

Dimmon.  Largeur,  16  minimi.  - Par  rapport  i 1,  la^oor ; 0,75;  dpafcur,  m, 

angle  apicial  horizontal,  109°;  angle  apicial  vertical,  60  a 80°. 

Rapports  et  differences.  Cette  espece  a les  plus  grands  rapports  avec  la  T.  acuta  de  Sowerby  ; mais  elle 
s en  distingue  par  le  lobe  median  plus  fortement  sillonne  sur  la  region  palleale,  plus  obtus  a son  extremite 
et  a cotes  g6neraleme.it  convexes  en  dehors;  elle  s’en  distingue surtout  tres  nettement  par  sa  surface  pa/ 
tout  stri6e  chez  les  individus  bien  conserves.  La  T.  acuta  est  d'ailleurs  propre  au  lias  moyen  avec  la ' Gru- 
phcea  cymbium . 

“•  r«*  m*m  dan,  le,  pH  iioyatres  de  l'toge  orfordie,,.  » Bo- 

roshovo,  presde  Moscou  (Russie). 

D abord  prise  pour  la  Terebratula  variabilis  de  Schlotheim  en  1837  par  M.  Fischer,  ce  savant  d’apres 
M.  de  Buch,  la  rapporta  1 la  T.  acuta  de  Sow.,  tout  en  figurant  le  jeune  age  sous  le  nom  d 'aptycha. 
Comme  le  nom  d acuta  ne  peut  Iui  rester  d6s  I’instant  qu’elle  differe  de  cette  espece,  jai  du  lui  conserve,- 
la  dermere  denomination  imposee  par  M.  Fischer. 

Explication  des  figures.  Pl.  XLII,  fig.  22.  Coquille  grossie  vue  du  cote  inferieur. 

Fig.  23.  La  meme  vue  sur  le  col6. 

Fig.  24.  line  vari6te  plus  adulte. 

Fig.  25.  La  meme  vue  de  trois  quarts. 

Fig.  25’.  La  meme  vue  sur  la  region  palleale. 

Fig.  26.  Grandeur  naturelle. 


5.  TEREBRATULA  FISCHERIANA.  — (d’Orb.,  48A5.) 
PL.  XLII,  fig.  27-30. 

Terebratula  digona,  Zieten,  1830,  Wurt.,  pl.  39,  fig.  8,  p.  53  (non  Sow.). 

— Fischer,  1837,  Oryct.  de  Moscou,  pl.  23,  fig.  7 (non  Sow.). 


MOLLUSQUES.  483 

Terebratula  indentata,  Fischer,  1843,  Bull,  de  Moscou,  vol.  xvj,  p.  24,  pi.  4,  fig.  3,  4 (non  Sow.). 

— nucleala,  id.,  ibid.,  p.  25,  pi.  4,  fig-  5,  6 (non  Zieten). 

T.  testa  ovato-truncata,  elongata , lavigald , punctata;  latere  apicali  acute  obtuso,  latere  palleah 
sinuato,  bi-angulato ; angulis  obtusis;  valvis  incequalibus , valva  supenore  convexa. 

Coquille  peu  variable,  ovale,  oblongue,  plus  longue  que  large,  plus  large  qu’epaisse,  lisse  a la  vue  sim- 
ple : regards  4 la  loupe,  sa  surface  est  fiuenient  et  regulierement  chagrinee  pardes  lignes  de  points  qui  se 
croisent  obliquement.  Jeune,  elle  est  presque  ronde,  les  bords  sont  entiers;  adulte,  le  bord  palleal  estpro- 
fondement  echancre  au  milieu  sans  se  relever,  et  forme  de  chaque  cot6  un  angle  obtus  arrondi ; la  region 
apiciale  est  convexe  partout,  ainsique  les  deux  valves,  dont  la  superieure  est  plus  bombee.  Le  sinus,  vu  en 
avant,  forme  une  ligne  horizontale.  Le  crochet  est  tres  obtus,  large,  profondement  recourbe  en  cercle.  L’area 
est  distincte,  marquee  en  dehors  d’un  petit  sillon  etd’une  carene  externepres  de  son  extu'mite. 

Dimensions.  Longueur,  18  millimetres.  — Par  rapport  4 la  longueur : largeur,  0,72;  epaisseur,  0,69; 
angle  apicial  moyen,  80°. 

Rapports  et  differences.  Voisine  par  sa  forme  de  la  T.  digona,  cette  espece  s’en  distingue  par  sa  region 
palldale  profondement  echancree  a cotes  obtus,  ainsi  que  par  son  crochet  bien  plus  retourne. 

Gis.  et  loc.  Elle  abonde  dans  les  gres  oxfordiens  de  Koroshovo,  pres  de  Moscou. 

Explication  des  figures.  Pl.  XLII,  fig.  27.  Coquille  grossievuedu  cote  inferieur. 

Fig.  28.  La  meme  vue  de  cote. 

Fig.  29.  La  meme  vue  sur  la  region  palleale. 

Fig.  30.  Grandeur  naturellc. 


6.  TEREBRATULA  STROGONOFII.  — (d’Orb.) 

PL.  XLII,  FIG.  31,  32. 

T.  testa  ovata,  apice  attenuate,  compressa,  Icevigatd,  incequivalvi,  valva  superiore  convexa,  umbone 
recurvo,  brevi. 

Coquille  ovale,  plus  longue  que  large,  plus  large  que  haute,  lisse  ou  seulement  marquee  de  lignes  d’ae- 
croisscment.  Arrondie  et  comprimee  dans  la  jeunesse,  elle  devient  ovale,  et  1 extremitede  son  bord  prend  a 
la  fin  une  forme  obtuse  presque  tronquee,  sans  cesser  d etre  horizontale ; region  apiciale  acuminee,  le 
sommet  recourbe  fortement.  La  valve  superieure  est  la  plus  bombee,  son  moule  montre  l’empreinte  de 
deux  apophyses  a la  valve  inferieure. 

Dimensions.  Longueur,  58  millimetres.  — Par  rapport  4 la  longueur : largeur,  0,67 ; epaisseur,  0,54 ; 
angle  apicial  moyen,  72°. 

Rapports  et  differences.  Cette  espece,  voisine  de  la  T.  ovoides,  s’en  distingue  par  une  forme  plus  large,  une 
area  marquee  et  un  trouplus  grand  et  tout  differemment  place.  L’espece  quejedecris  ici  differe  tres  peu 
de  la  T.  ornithocephala. 

Gis.  et  loc.  Elle  a 6te  rapportee  par  M.  le  major  Strajeski  du  nord  de  l’Oural,  ou  elle  a ete  recueillie 
dans  un  gres  rougeatre  de  l’etage  oxfordien. 

Explication  des  figures.  Pt.  XLII,  FIG.  31.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  32.  La  meme  vue  sur  le  cote. 


TERRAIN  SECONDAIRE. 


SYSTEME  JURASSIQUE. 


7.  TEREBRATULA  ROYERIANA.  — (d’Orb.) 

PL.  XLII,  FIG.  33,  34. 

Terebratula  vulgaris , Fischer,  1843,  Bull,  des  Nat.  de  Moscou,  vol.  xvi,  p.  26  (non  Schlot.). 
ornithocephala,  id.,  ibid.,  p.  27,  pi.  4,  fig.  1,  2 (non  Sow.). 

T.  testa  ovata,  inflatd,  Icevigata , concentrice  rugosa,  imequivalvi ; valvd  superior e convexd ; umbone 
incrassato,  brevi,  recurvo;  latere  palleali  obtuse  truncalo. 

Coquille  ovale,  plus  longue  que  large,  aussi  large  que  haute,  lisse  ou  marquee,  surtout  pres  du  bord, 
de  bon  nombre  de  rides  d’accroissement ; arrondie  et  comprimde  dans  la  jeunesse,  ovale  dans  1’age  adulte, 
elle  se  tronque  a 1 extremite  palleale  dans  la  vieillesse.  Region  apiciale  obtuse;  sommct  recourbe,  elargi, 
et  carene  exterieurement.  Vu  a la  loupe,  son  test  est  forme  de  points  en  quiuconce. 

Dimensions.  Longueur,  35  millimetres.  — Par  rapport  a la  longueur : largeur,  0,73 ; epaisseur,  0,73 ; 
angle  apicial,  80». 

Rapports  et  differences.  Cette  espece  est  voisine  a la  fois  des  T.  Strogonofii  et  ornithocephala ; mais 
elle  se  distingue  de  la  premiere  par  sa  taille,  son  ensemble  plus  bombe;  de  la  seconde  par  ces  derniers 
caracteres,  ainsi  que  par  son  angle  apicial  de  80“  au  lieu  de  67.  Ce  sout  Cvidemment  des  types  rapproches, 
mais  distincts. 

Gis.  et  loc.  M.  de  Verneuil  l’a  recueillie  a Korosbovo,  pres  de  Moscou,  et  a Saragula,  pres  d’Orenbourg, 
dans  les  grhs  de  1’etage  oxfordien.  En  France  je  l’ai  rencontree  en  tres  grande  abondance  h Chaumont 
(Haute-Marne),  h Pizieux,  pres  de  Mamers  (Sartbe),  dans  les  couches  inferieures  de  l'etage  oxfordien. 

Explication  des  figures.  Pl.  XLII,  fig.  33.  Coquille  grossie  vue  sur  le  cote  inKrieur 

Fig.  34.  La  meme  vue  sur  le  cote. 


ORBICULA  M/EOTIS.  — ( Eichwald. ) 

Orbicula  mwotis,  Eichw.,  1840,  Die  Urvelt  Russl.,  p.  98,  p).  4,  fig.  5,  6. 

— concentrica,  Fischer,  1843,  Bull,  de  la  Soc.  des  Nat.  de  Moscou,  vol.  xvi,  p.  19. 

— Humphreisiana,  id.,  1843,  ibid. 

0.  testa  orbiculata,  depressa,  concentrice  plicata. 

Coquille  d6primee,  sub-orbiculaire,  ornee  partout  de  rides  ou  de  plis  concentriques  d’accroissement. 
Des  empremtes  ecrasees  de  cette  espece  ont  et6  recueillies  par  M.  de  Keyserling  dans  les  schistes  bitu- 
mineux  de  l’etage  oxfordien  de  Gorodiche,  prhs  de  Simbirsk  (Russie). 

Dimensions.  Longueur,  15  millimetres.  — Par  rapport  5 la  longueur  : largeur,  0,78, 


MOLLUSQliES. 


485 


TABLEAU  DES  COQUILLES  FOSSILES  DU  TERRAIN  JURASSIQUE  DE  RUSSIE. 


CLASSES,  GENRES 
ET  ESPfcCES. 


9 

10 

11 

12 

15 

14 

15 

16 

17 

18 

19 


CEPHALOPODES. 
Belemnites  Volgensis.. . 


borealis.. . 
• absolutus. 


— Russiensis 

— Kirghisensis 

— Panderianus 

— magnifieus 

Ammonites  virgatus. 

— Pallasianus 


• Meyendorfli . . 

Uralensis 

Panderi 


Kirghisensis. 
Brightii 


— cordatus. 


snbcordatus. . 
catenulatus. . . 
Okensis. . . . . . 

Konigii 

Leaclii 

Tcheffkini . . . 
coronalus. . . , 


Fischerianus. 

Jason 

Frearsi 


— biplex  

GASTEROPODES. 

Chemnitz.ia  Fiscberiana.. 
Ncrinea  Eichwaldiana. . . 
Acteon  Frearsiana 

— Peroskiaua 

Turbo  Puschianus 

— Meyendorfii 

— Jasikolianus 

Pleurolomaria  Ruchiana. 

— RlOdeana 

— Worlhiana 

Buccinum  incerlum 

Ceritliium  Russiense.  . . 

Dentaliura  moreanum  . . . 

acEpiiales. 


Cardium  concinnum . 
Astarte  Duboisiana . . 

— Mosquensis 

— Veneris 

— Ruchiana 


AUTEURS  ET  CITATIONS. 


D’Orb.  v. II,  p 419,  pi.  xxviii, 
fig.  1-14. 

Id.  ibid.  p.  420,  id.  fig.  15,  22. 
Flsch.  id.  p.  421,  pi.  xxix, 
fig.  1-9. 

D’Orb.  id.  p.  422,  id.  f.  10-IG. 
Id.  ib.  p.  425,  id.  fig.  17-21. 
Id.  ibid.  pi.  xxx,  fig.  1-15. 
Id.  ib.  p.  425,  pi.  xxxi,  f.  1-5. 
Buell,  id.  p.  426,  id.  fig.  6-12. 
D’Orb.  id.  p.  427,  pi.  xxxn , 
fig.  1-3. 

Id.  ibid.  p.  428,  id.  fig.  4-3. 
Id.  ibid,  p.429,  id.  fig.  6-10. 
Eichw.  id.  p.430,  pi.  xxxm, 
fig.  1-5. 

D'Orb.  id.  p.451,  id.  fig.  6-8. 
Pratt,  id.  ibid.  fig.  9-13 

Sow.  id.  p.  432,  pi.  xxxiv, 
fig.  1-5. 

D’Orb.  id.  p.  454,  id.  fig.  6,  7. 
FiSCh.  id.  p.  455,  id.  fig.  8-12. 
D'Orb.  id.  p.436,  id.  f.  15-17. 
Sow.  id.  ibid.  pi.  xxxv,  f,  l-G. 
id.  ibid.  p.  438,  id.  fig.  7-9. 
D’Orb.  id.  p.  459,  id.  f.  10-15. 
Drug.  id.  p.  440,  pi.  xxxvi, 
fig.  1-3. 

D’Orb.  id.  p.441,  id.  fig.  4-8. 
Zieten,  id.  p.  442,  id.  f.  9-15. 
D’Orb.  id.  p.  444,  pl.xxxvu, 
fig.  1-2. 

Sow.  id.  p.  443,  id.  fig.  5-4. 


D’Orb.  id.  p.  448,  id.  fig.  6 
Id.  ibid.  p.  448,  id.  fig.  7.. 
Id.  ibid.  p.  449,  id.  f.  8-1 1. 
Id.  ibid.  p.  449,  id.  f.  12-14. 
Id.  ibid,  p 450,  id.  f.  15-16. 
Id.  ibid.  p.  470,  id.  f.  17-18. 
Id.  ibid.  p.  431,  id.  f.  19-20. 
Id.  ibid.  p.  431,  pi.  xxxtiii, 
fig.  1-2. 

Id.  ibid.  p.  452,  id.  fig.  3... 
Id.  ibid.  p.  452,  id.  fig.  4,  5 
Id.  ibid.  p.  433,  id.  fig.  6-8. 
Id.  ibid.  p.  455,  id.  lig.  9.. 

Id.  ibid.  p.  454,  id.  fig.  10. . . 


Id.  ibid.  p.  434,  id.  f.  11-13. 
Id.  ibid.  p.  435,  id.  f.  14-17. 
Id.  ibid.  p.  435,  id,  f.  18-20. 
Eichw.  id. p.  456,  id.  f.21-22. 
D’Orb.  id.  p.  4.56,  id.  f.  23-25. 


LOCALITES  RUSSES. 


Kostroma  (Volga) . 

Kostroma  (Volga) . 
Koroshovo  


Gorodilcbe,  prfes  de  Simbirsk. 
Saragula,  pres  d'Orenhourg. 
Kostroma,  Koroshovo. 

Kostroma,  Goroditehe,  Saragula. 
Environs  de  Moseou. 

Moscou,  Simbirsb. 

Saratof. 

Au  nord  de  TOural,  vers  le  64°. 
Koroshovo,  prfes  de  Moscou,  Makarief. 

Saragula,  prfes  d’Orenbourg. 
Koroshovo 


Makarief,  Kineshma,  Saratof,  Moskwa, 
Popilani. 

Kineshma,  prfes  de  Moscou. 

Koroshovo. 

Jelalma,  sur  1’Oka. 

Koroshovo 

Koroshovo,  riviere  Gnja 

Jelalma,  sur  I’Oka. 

Jelatma,  sur  l’Oka 

Koroshovo,  Jelatma. 

Koroshovo,  Jelatma 

Koroshovo. 

Saragula,  Kineshma,  Simbirsk 


Kaminka,  Donelz. 

Kaminka,  Simbirsk. 
Makarief. 

Makarief. 

Orcnbourg. 

Koroshovo. 

Koroshovo 

Makarief. 

Koroshovo,  Orcnbourg. 
Kineshma,  sur  le  Volga. 
Saragula,  pres  d’Orenbourg 
Kaminka,  sur  le  Donetz 

Kaminka 


LOCALITIES  feTRAN’GfeRES. 


Vaches-Noires,  ox.  inf. 


Lifol  (Vosges);  Cliaumonl  (II. -Marne) 
T aise  (D.  -Sfev. );  Vaches-Noires  (Calv. ) 
Nevers;  Mont-du-Cbat  (Savoie),  ox.  m 
Launoy  (Ardennes);Trouville  (Calvad.) 
Ecomoy  (Sarthe),  ox.  moy. 


Angleterre,  ox.  inf. 

Vaches-Noires  ( Calvados  ) ; Marolles 
(Sarthe),  ox.  inf. 

Vaches-Noires  (Calv.);  Voulte  (Ard.); 
Lifol  (Vosges);  Chaumont(H. -Marne); 
Marolles  (Sarthe),  ox.  inf. 

Lifol  (Vosges) ; Chaumont  (Haute- 
Marne),  ox.  inf. 

Trouville  (Calvados);  Beauvoir  (Deux- 
Sfevres) ; La  Rochelle  ( Cbarente- 
Inferieure);  Neuvisi  (Ardennes) , ox.,s. 


Kaminka,  Koroskovo. 

Koroshovo 

Koroshovo. 

Nord  de  l’Oural. 
Koroshovo. 


Villers  (Calvados) ; Launoy  (Ardennes), 
oxf.  moy. 


Launoy  (Ardennes) ; Trouville  (Cal- 
vados), ox.  moy. 

Launoy  (Ardennes),  ox.  moy. 


Launoy  (Ardennes);  Ecomoy  (Sarthe), 
ox  moy. 


i8(i 


TERRAIN  SECONDAIRE. 


SYSTEME  JURASSIQUE, 


Nos 


CLASSES  , GENRES 
ET  ESPtXES. 


Cyprina  Cancriniana. 
— Helmerseniana. . 
Lucina  Fischeriana.  . 
— Phillipsiana 


— corbisoides. . . . 

— inscqualis 

— heteroclita.... 
Trigonia  clavellata. 


D’Orb.  ib.  p.  437,  id.  f.  26-27. 
Id.  ibid.  p.  457,  id.  f.  28-50 
Id.  ibid.  p.  4,58,  id.  f.  51-52. 
Id.  ibid.  p.  438,  pi.  xxxix, 
fig- 1-3. 

Id.  ibid.  p.  459,  id.  f.  4-5. . 
Id.  ibid.  p.  439,  id.  f.  6-8. . . 
Id.  ibid.  p.  460,  id.  f.  9-10 
Parkinson  id.  p.  460 


— elongata 

Area  Saraiofensis 

— Siberica 

— concinna 

Pinna  Russiensis 

Myoconcba  Helmerseniana. . 
Mytilus  Strajeskianus 

— Uralensis 

— Fiscberianus 

— vicinalis 

Lithodomus  Ermanianus. . . 

Pholas  Waldheimii 

Panopica  antiqua 

— Qualeniana 

— Lepechiniaaa 

— peregrina 

Pholadomya  Uralensis 

— Russiensis 

— Dubois 

Lyonsia  Aldouini 

Tbracia  Frearsiana 


AUTEURS  ET  CITATIONS. 


LOCALITIES  RUSSES. 


Fistulana  Oxfordiana. 
Corbula  borealis 


Avicula  Fischeriana. . . 

— cuneiforrnis 

— Volgensis 

— seiniradiata 

Perna  quadra ta 

Gervillia  aviculoides. . 
Pecten  demissus 

— nummularis 

— lens....;. 

— fibrosus 


Lima  consobrina 

— rndis 

— Phillipsii 

Gryphiea  dilatata 

Exogyra  reniformis 

Terebratula  oxyoptyeba. 


— varians. 


— personata. . . 

— Fischeriana. 
— Strogonofii.. 
— Royeriana. . . 
Orbicula  mreotis. 


Sow.  id.  p.  461 

D’Orb.  id.  p.  461,  id. f.  11-15 
Id.  ibid.  p.  462,  id.  f.  14-16. 
Id.  ibid,  p 462,  id.  f.  17-18. 

Id.  ibid.  p.  465 

Id.  ibid.  p.  465,  id.  f.  19-21. 
Id.  ibid.  p.  465,  id.  f.  22-23. 
Id.  ibid.  p.  464,  id.  f.  24-23. . 
Id.  ibid.  p.  464,  id.  f.  26-28. 
Id.  ibid.  p.  465,  id.  f.  29-50. 
Id.  ibid.  p.  465,  id.  f.  31-35. 
Id.  ibid.  p.  466,  pi.  XL,  f.  1-5. 
Id.  ibid.  p.  466,  id.  fig.  4-5. 
Id.  ibid.  p.  467,  id.  fig.  6-7. 
Id.  ibid.  p.  467,  id.  fig.  8,  9. 
Id.  ibid.  p.  468,  id.  lig.  10-12. 
Id.  ibid.  p.  468,  id.  fig.  13,14, 

Id.  ibid.  p.  469 

Id.  ibid.  p.  469,  id.  f.  13-16 
Id. ibid.  p. 470,  pi.  XI.I,  f.  1-4 
Id.  ibid.  p.  471  , pi.  xi., 
fig.  17-18. 

Id.  ibid.  p.  471 , id.  f.  19-22, 
Id.  ibid.  p.  472,  pi.  xli  , 
fig  3,  7. 

Id.  ibid.  p.  472,  id.  f.  8-10. 
id.  ibid.  p.  473,  id,  f.  11,42. 
Id.  ibid.  p.  473,  id.  fig.  15. 
Fiscll.  id.  pi.  XUI,  f.  55-30. . 

Sow.  id.  p.  474 

Id.  ibid.  pi.  xi.i,  f.  14-15... 
Bean.  id.  p.  47”,  id.  f.  16-19. 
Pllill.  id.  p.  475,  id.  f.  20-25. 
Sow.  id.  p.  476,  pl.XLii,  1-2. 
Id.  ibid.  p.  476,  id.  fig.  f.  5 4. 


D’Orb.  id.  p.  477,  id.  f.  5-7 

Sow.  id.  p.  478 

D’Orb.  id.  p.  478,  id.  f.  8.. . . 

Sow.  id.  p.  478 

Goldf.  id.  p.  479,  id.  fig. 9-10, 
Fisch.  id.  p.  479,  id,  f.  11-13, 
Schlolh.  id.  p.  480,  id. 
fig.  14-17. 

Buch,  id.  p.  481,  id.  f.  18-21. 
Fiscll.  id.  p.  482,  ill.  1”  22-20. 
D’Orb.  id.  p.  482,  id.  f.  27-30. 
Sow.?  id.  p.  485,  id.  f.  31-32. 
D’Orb.  Id.  p.  484,  id.  f.  35-34. 
Eichw.  id.  p.484 


Oural;  Saragula. 

Saragula 

Saragula 

Saragula;  Makarief 

Saragula;  Simbirsk. 

Saragula. 

Roroshovo. 

Jelatma;  Kaminka;  Roroshovo. 


Saragula 

Saratof. 

Nord  de  l’Oural. 

Saragula. 

Nord  de  l’Oural 

Saragula 

Nord  de  I'Oural. 

Nord  de  I'Oural. 

Roroshovo. 

Roroshovo. 

Kaminka. 

Roroshovo. 

Nord  de  I’Oural. 

Nord  de  I'Oural 

Nord  de  I’Oural;  Jelatma. 

Roroshovo 

Nord  de  I’Oural. 

Gorodltche,  pres  de  Simliirsk. 

Jelatma 

Roroshovo,  nord  de  I’Oural 

Roroshovo. 

Kaminka. 

Saragula. 

Roroshovo;  Simbirsk;  Saragula. 
Roroshovo. 

Kineshma,  sur  te  Volga. 
Roroshovo. 

Nord  de  I’Oural 

Izioum , sur  le  Donetz 

Roroshovo;  Simbirsk 

Roroshovo;  Oural 

Roroshovo 

Donelz ' 


Roroshovo 

Saragula 

Kineshma 

Kaminka;  Saragula;  Jelatma. 
Saragula. 

Roroshovo ; Izioum ; Saraeula. 
Saratof. 


LOCALITIES  ETRAXGfeRES. 


Trouville  (Calvados) ; Launoy  (Arden- 
nes), ox.  moy. 

Vaches-Noires  (Calvados) ; Launoy,  (Ar- 
dennes),- Marolles  (Sarthe),  ox.  infer 
et  moyen. 

Marolles  (Sarthe),  ox.  inf. 


Marolles  (Sarthe) ; Vaches-Noires  (Cal 
vados),  ox.  inf. 

Trouville  (Calvados) , ox.  moy. 

Chaumont  (Haute-Marne),  ox.  inf. 
Chaumont  (Haute-MarneJ;  Salins  (Ju- 
ra) ; Villers  (Calvados),  ox.  inf. 


Jelatma;  Makarief;  nord  de  I'Oural.. 
Roroshovo. 

Roroshovo. 

Nord  de  I'Oural. 

Roroshovo ; Saragula 

Goroditche,  pres  de  Simbirsk. 


Vaches-Noires  (Calvados) , ox.  inf 
Vaches-Noires  (Calvados),  ox.  moy. 
Angleterre;  ox.  inf. 

Marans  (Charente-inferieure),  ox.  moy- 
Vaches-Noires  (Calvados),  ox.  inf. 

Lifol  (Vosges);  Launoy  (Ardennes)! 
Vaches-Noires  (Calvados),  ox.  inter,  et 
moyen. 

Trouville  (Calvados),  ox.  moy. 
Ile-de-Re  (Charente-interieureb  ox.  s 
Vaches-Noires,  ox.  inf. 

Vaches  - Noires  ; Launoy  : Thouars 
(Deux-Sfevres) , ox.  inf.  et  mov. 
Chaumont,  ox.  inf. 


Chaumont,  ox.  inf. 


Chaumont,  ox.  inf.;  Marolles  (Sarthe) 
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Resume.  — Sur  quatre-vingt-dix-huit  especes  de  Mollusques  da  systeme  jurassique  de  Russie  que 
j’ai  pu  etudier  et  comparer,  trente-deux  se  rencontrent  simultanement  en  France  et  en  Angleterre,  et 
soixante-six  sont  au  moins  jusqu'a  present  spdciales  a la  Russie. 

Si  pour  les  cspeces  de  Russie  communes  & la  France  ct  a I’Angleterre  je  cherche  a quel  age  geologique 
elles  appartiennent,  je  trouve  par  exemple : 

1°  Que  les  vingt  espdces  suivantes  se  sont  toujours  rencontrees  dans  les  couches  inferieures  de  1’etage 
oxfordien  ou  dans  le  Kelloway's  rock  des  Anglais,  qui  pour  moi  est  V etage  oxfordien  inferieur  que  j’ai 
reconnu  partout  en  France  etre  tres  tranche  : Belemnites  absohuus  Fischer,  Ammonites  Brightii  Pratt, 
A.  Kcenigii  Sow. , A.  Leaclii  id.,  A.  coronatus  Bruguiere,  A.  Jason  Zieten,  Trigonia  elongata  Sow. , 
Myoconcha  Helmerseniana  d’Orb.,  Panopcea  Qualeniana  id.,  Pholadomya  Dubois  id.,  Lyonsia 
Aldouini  id.,  Pcrua  quadrat  a Sow. . Pecten  dcmissus  Bean. , P.  lens  Sow.,  P.  [ibrosus  id.  , Lima  Phil- 
lipsii d’Orb.  , Gryphcca  dilatala  Sow.  , Terebranda  oxyoptycha  Fischer,  T.  personata  Buch,  T.  Roye- 
riana  d’Orb. 

Les  couches  qui  composcnt  mon  etage  oxfordien  inferieur  et  qui  renferment  les  cspeces  qui  precedent 
avec  un  grand  nombre  d’autres,  se  trouvent  representees  en  France  St  la  partie  inferieure  des  couches  de 
Dive,  aux  Vaches-Noires  (Calvados),  a Crue  (Meuse),  & Marolles,  a Pizieux  (Sarlhe),  et  en  Angleterre 
par  des  argiles  grises  ou  noires;  & Lifol,  pres  de  Neufchatcau  ^Vosges),  aux  environs  deChaumont  (Haute- 
Marne),  au  Mont-du-Chat  (Savoie),  it  la  Voulte  ( A r decile)  par  des  argiles  ou  des  calcaires  marneux.  ex- 
ploits pour  la  grande  quantite  de  fer  oolitique  ou  a l’etat  d’oxide  qui  s’y  trouve ; it  Beaumont  (Sarthe),  & 
Pas-de-Jeux,  a Ouaron,  it  Niort,  a Saint-Maixant  (Deux-Sevres) , a Mansigny  (Vendee) , aux  environs  de 
Severs  (Nievre),  it  Launoy  (Ardennes),  et  dansle  departement  du  Cher  par  des  calcaires  compacts  et  des 
calcaires  marneux. 

2°  Que  les  douze  cspeces  suivantes  sont  plus  speciales  en  France  aux  couches  moyennes  de  l’etage 
oxfordien  ( Oxford  clay  des  Anglais),  ou  h mon  etage  oxfordien  moyen,  reposant  toujours  sur  1’etagO 
oxfordien  inferieur,  et  contenaut  beaucoup  d’espdces  propres  : Ammonites  cordatus  Sow. , Pleurotomaria 
Buchiana  d’Orb. , Cerithium  Russiense  id. , Dentalium  moreanum  d’Orbigny,  Astarte  Duboisiana  id.  , 
Trigonia  clavellata  id.  , Panopcca  peregrina  id. , Gervillia  aviculoides  Sow.  , Pecten  numnmlaris  Phill. , 
P.  fibrosus  Sow. ; Lima  consobrina  d’Orb. , Grypluca  dilatala  Sow. 

Les  couches  qui  en  France  composenl  cet  etage  oxfordien  moyen  et  qui  renferment  les  especes  qui 
precedent,  en  meme  temps  que  beaucoup  d’autres,  se  trouvent  representdes  aux  Vachcs-Noires,  a Villers, 
h Trouville  (Calvados),  a Ecomoy  (Sarthe),  aux  environs  de  Salins  (Jura),  a Besancon  (Doubs),  a Gigondas 
(Vaucluse),  iil’ile  d’Elle,  (Vendee),  aNiort,  it  Saint-Maixant  (Deux-Sevres),  et  dans  une  multitude  d’autres 
points,  par  des  couches  argileuses,  grises  ou  noiratres,  ou  par  un  calcaire  oolitique  noir ; a Launoy  (Ar- 
dennes), entre  Crue  et  Saint-Mihiel  (Meuse),  a Is-sur-Tille  (Cote-d’Or),  et  sur  beaucoup  d’autres 
points  des  departements  de  l’Yonne,  sous  la  forme  d’argiles,  de  calcaires  oolitiques  remplies  de  grains  de 
fer  hydrate-apoite; 

3°  Les  deux  especes  suivantes  sont  en  France  plus  speciales  aux  couches  superieures  de  l’t'tage  oxfor- 
dien , Coral-rag  ct  coralline  oolite  des  Anglais,  ou  a mon  etage  oxfordien  superieur,  qui  en  France 
couvre  d’immenses  surfaces,  ct  forme  des  assises  d’uue  puissance  immense : Ammonites  biplex,  Sowerby. 
Lima  rudis,  id. 

En  effet,  l’etagc  oxfordien  superieur,  qui  renferme  ces  deux  especes  et  pres  de  trois  cents  autres  que 
je  possede  dans  ma  collection,  sc  montre  a Trouville  (Calvados),  aupres  de  Chinon  (Loir-et-Cher),  a Beau- 
voir (Deux-Sevres),  >i  Marans,  a La  Rochelle,  & Angouleme  (Charente-inferieure),  a Crue,  a Saint-Mihiel 
(Meuse),  a Launoy  (Ardennes),  'a  Cirey-le- Chateau  (Haute-Marne),  a Chatel-Censoy  (Yonnc),  a Nantua 
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(Ain),  etc.,  etc.,  sous  la  forme  de  calcaires  compacts,  de  calcaires  marneux,  d’argiles  meme,  de  calcaires 
sableux  ou  oolitiques  d’une  grande  puissance. 

Les  trois  series  de  couches  ou  les  trois  etages  se  trouvent  en  place  les  uns  sur  les  autres  en  plusieurs 
endroits,  ou  ils  s y distinguent  presque  toujours,  independamment  des  especcs  de  coquilles  qui  les  carac- 
teiisent  chacun  en  particulier,  par  une  composition  mineralogique  differente.  Dans  le  departement  du 
Calvados,  en  allant  de  Dive  i»  Trouville,  on  voit  en  effet  l’etage  oxfordien  inferieur  represente  par  des 
aigiles,  1 Etage  moycn  par  un  calcaire  noiralre  oolitique,  et  1’etage  superieur  par  des  calcaires  et  des  gres 
blancs  et  gris.  Dans  le  departement  des  Deux-Sevres,  en  partant  de  Niort  et  marchant  vers  Sainl-Jean- 
d Angely,  on  trouve  successivement  les  couches  inferieures  composees  d’un  calcaire  blanc  compact,  les 
couches  moyennes  formces  d’argile  grise  ou  bleualre,  et  les  couches  superieures  de  calcaires  marneux 
blancs.  La  meme  chose  se  remarque  en  marchant  du  departement  de  la  Vendee  vers  la  Rochelle.  A Lau- 
noy  (Ardennes)  on  trouve  l’etage  inferieur  represente  par  des  calcaires  gris  et  bleuatres,  Pelage  moyen 
par  des  argiles  remplies  de  fer  hydrate  oolitique,  et  l’etage  superieur  par  des  calcaires  blancs  oolitiques  com- 
pacts. Aux  environs  de  Saint-Mihiel  et  de  Crue  (Meuse),  les  trois  couches  subissent  apeu  pres  les  memes 
changemcnts,  et  presque  partout,  /pie  les  trois  Stages  existent  ou  qu’il  ne  s’en  montre  que  deux,  ils  diffe- 
rent toujours  mineralogiquement,  tandis  que  les  faunes  zoologiques  qu’ils  renferment  montrent  tres  peu 
d’espEces- communes,  raais  au  contraire  un  tres  grand  nombre  d’especes  distinctes. 

J’ai  voulu  etablir  ces  comparaisons  afin  de  prouver  d’abord  que  toutesles  espEcesde  coquilles  deRussie 
communes  aux  autres  parties  de  1 Europe  dependent  bien  certainement  des  etages  oxfordiens,  mais  qu’en- 
core  lorsqu  on  etudiera  ces  couches  avec  plus  de  soin  en  Russie,  on  pourra  peut-elre  retrouver  les  equi- 
valanls  des  trois  zones  distinctes  si  caracterisees  en  France,  et  qui  forment  des  horizons  tres  Etendus. 
D’apres  ce  que  j’ai  pu  entrevoir  sur  la  repartition  des  coquilles  fossiles  de  Russie  et  des  roches  qui  les 
renferment,  j’ose  croire  que  les  couches  inferieures  reprEsentEes  par  des  gres  noiralres  a Koroshovo, 
pres  de  Moscou;  par  les  argiles  noiralres  a Jelatma,  sur  l’Oka;  par  des  gres  au  nord  de  l’Oural,  it  Kos- 
troma, a Saratof,  ii  la  riviere  Unja,  etc.  sont  des  Equivalents  de  mon  etage  oxfordien  inferieur  de  France. 

Je  suis  poi  t6  Spenser  de  plus  que  les  argiles  moyennes  ou  superieures  de  Kineshma,  de  Popilani,  et  les 
couches  de  Kaminka  et  d Izioum,  sur  le  Donetz,  representees  par  des  calcaires  blancs  ou  des  calcaires 
oolitiques,  sont  1 equivalent  des  couches  moyennes  de  France.  Du  moins,  sous  le  rapport  mineralogique, 
elles  sont  bien  distinctes  des  couches  inferieures. 

II  serait  ei  core  possible  que,  sur  le  Donetz,  on  trouvat  des  couches  correspondent  ii  notre  etage  oxfordien 
superieur.  Sil  en  Etait  ainsi,  la  Russie  montrerait  dans  cette  partie  des  terrains  jurassiques  les  memes 
allures  qu’en  France,  mais  toutes  les  couches  jurassiques  du  lias,  de  l’oolite  inferieure,  de  la  grande  oolite, 
de  l’etage  oxfordien,  kimmeridien  et  portlandien  se  rEduiraient  en  Russie,  seulement  aux  trois  series  de 
couches  de  l’etage  oxfordien.  Des  lors  tous  les  autres  manqueraient  et  il  n’y  aurait  aucun  intermediaire 
au  dessous  jusqu’au  terrain  permien  et  carbonifere,  ni  en  dessus  jusqu’ii  la  craie  blanche  ou  Etage  sEno- 
nien.  C est  1 un  des  plus  beaux  faits  connus  qui  prouve  l’insuffisance  de  la  superposition  seule  sur  la  de- 
termination de  1 age  d un  terrain  et,  au  contraire,  1’importance  des  caractEres  paleontologiques  dans  cette 
dEtermination , puisqu’il  manque  qualre  Etages  au  dessous  de  l’Etage  oxfordien  et  cinq  au-dessus , jusqu’a 
la  craie  blanche,  et  que  des  lors  la  superposition  seule  entrainerait  dans  les  erreurs  de  dEtermination  les 
plus  singuliEres. 
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MOLLUSQUES  CtPHALOPODES. 

famille  DES  BELEMNITIDiE.  — BELEMNITELLA.  - (d’Orh.) 

BELEMNITELLA  MUCRONATA.  — ( d’Orbigny .) 

PL.  XLIII,  FIG.  1-4. 


Belemniles,  Breynius,  1732,  Dissert,  phys.  depolyt.,  p.  A5,  fig.  1,  2, 3,  It,  5,  6 & 14. 

Faujas,  1799,  Hist,  de  la  mont.  Sl-Pierre  deMaest.,  p.  127,  pi.  32,  fig.  3. 

— Parkinson,  1811,  Organic  remains,  vol.  hi,  p.  9,  fig.  1. 

— mucronatus,  Schlot.,  1820,  Pelref.,  p.  47,  n”  4. 

_ — Man  tell,  1822,  The  fossils  of  the  south  Doivns,  etc.,  pi.  16,  fig.  1. 

_ — Brong.  et  Cuvier,  1822,  Dose.  giol.  de  Paris,  pi.  3,  fig.  1,  a,  h. 

_ eleclrinus,  Miller,  1823,  Observations  on  Belemniles,  p.  61,  n"  9,  pi.  8,  fig.  2. 

_ mucronatus,  Blainv.,  1827,  Mini,  sur  les  Belemniles,  n“  7,  pi.  1,  fig.  12 ; Did.  des  Sc.  nat. 

_ _ Nilson,  1827,  Pelref.  suec.,  p.  9,  pi-  2,  fig.  1. 

_ _ Sow.,  1828,  Min.  conch.,  pi.  600,  fig.  1,2,  4 et  9. 

_ — Deshay.,  1836,  Encycl.  mUh.,  p.  125,  n°  5. 

_ — Rcgn.  anim.,  pi.  2,  fig.  3. 

Belemnitella  mucronata,  d’Orb.,  1840,  PaUont.  franc. , terr.  cril. , vol.  i,  p.  6,  pi.  7. 

Belemnites  mucronatus,  Romer,  1840,  fiord.  Kreid. , p.  84. 

B.  testa  elongata.,  subconica,  rugosd,  antice  cylin dried,  fissurata,  postice  acuminata,  mucronata,  apei  - 
turd  rotundaid. 

Rostre  allongA,  quelquefois  un  peu  comprimd,  cylindrique  sur  sa  moitie  ant6rieure,  de  14  acuminc  jus- 
qu’a  l’extremite  tres  obtuse,  au  milieu  dclaquelle  est  une  pointe  souvent  assez  allongee;  les  deux  impres- 
sions dorsales  sent  tres  marques,  larges,  et  il  en  part  de  petite  sillons  ramifies  et  reticules  qui  viennent 
joindre  la  partie  iuKrieurc.  Scissure  longue,  occupant  les  deux  cinquiemes  de  la  longueur  de  la  coquille 
pourvue  en  dessus  d’un  sillon  creux  longitudinal;  alveole  avee  des  cloisons  separees,  dont  les  traces 
se  montrent  encore  dans  la  cavity  Jeune,  sa  forme  est  plus  conique  et  legerement  comprimee. 

Dimensions.  D’un  grand  individu:  longueur,  126  millimetres;  diametre,  18. 
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Rapports  et differences.  Analogue  pour  la  forme  au  Belemnitella  quadrata,  le  mucronata  s’en  distingue 
par  son  ouverture  ronde  et  non  anguleuse,  par  sa  surface  non  granulee. 

Cu.  et  loc.  Cette  espece  caractcrise  en  France  la  craie  blanche  ou  etage  senonien  de  tout  le  bassin  de 
Pans,  it  Meud&n,  Sens,  etc.;  en  Angleterre,  it  Norfolk,  dans  le  Sussex,  le  Yorkshire;  elle  est  moins 
commune  ans  a crate  du  Cotcntin,  it  Orglande,  ou  elle  a ete  observee  par  MM.  de  Gerville  et  Desnovers; 
elle  se  rencontre  encore  en  Suede,  en  Prusse  et  a Maastricht.  En  Russie  on  la  trouve  dans  le  pays  du 
Donetz  et  dans  le  gouvernement  de  Simbirsk. 


C’est  h tort  que  M.  Sowerby  y a rapports  les  B.  quadrants  et  mamiUata 
Explication  des  figures.  Pl.  XLIII,  fig.  1.  VariSte  renflee  vue  de  cote. 
Fig.  2.  Variete  fusiforme  vue  en  dessous. 

Fig.  3.  La  meme  vue  de  c6tS. 

Fig.  4.  La  variete  renflee  vue  sur  l’alveole. 


MOLLUSQUES  LAMELLIBRANCHES  OU  ACEPHA1ES. 

AYICULA.  — (Lamarck.) 

AVICULA  TENUICOSTATA.  — (Romer.) 

PE.  XLIII,  FIG.  5-7. 


Avicula  tenuicostata,  Romer,  1841,  Die  Verst.,  pl.  8,  fig.  15. 

A.  testa  ovato-compressd , costis  incequalibus,  simplicibm,  radians  ornata,  cauda  auricul&que  bran. 

Coquille  ovale  comprimee.ornde  d’une  t, entente  de  cotes  rayonnantes,  quelquefois  inhales  qui  s’eten 
dent  jusque  sur  I ore, He  mais  qui  manquent  toul-k-fait  sur  l’expansion  anale.  L’oreille  est  courte,  anguleuse 
non  distmcte  sur  la  valve  droite;  fade  courte  et  sans  prolongement  est  seulement  un  peu  saillante8 

0,47T“l:ileOn0828ir’  ^ ~ raPP°rt  * ,a  l0ngUeUr  : IarSeur’  °’80 ; ,onSueur  de  l aile. 

Rapports  et  differences.  Cette  espece  est  assez  voisine  de  l’ A.  Cornueliam,  mais  s’en  distingue  par  son 
bien  plus  grand  nombre  de  cotes. 

Gis.  et  loc.  Elle  a StS  recueillie  par  M.  Jasikof  dans  la  craie  blanche  du  gouvernement  de  Simbirsk 
ou  elle  est  assez  rare. 


PECTEN.  — ( Linne .) 

PECTEN  UNDULATUS.  — (Nilson.) 

PL.  XLIII,  fig.  8-10. 

Pecten  undulatus,  Nilsson,  1827,  Petref.  suec.,  p.  21,  pl.  10,  fig.  lo. 

— curvatus,  Gein.,  1843,  Nachtr.  xur  Sachs.  Krcide,  p.  16,  pl.  3,  fig.  13, 

P.  testd.  ovato-oblonga,  transversd , costis  numerosis,  radian's,  incequalibus , crenulatis  ornata  ■ aun- 
cuhs  incequalibus  reticulatis. 

Coquille  plus  large  que  longue,  trfes  deprimee,  ornee  de  cotes  rayonnantes  trfes  inegales  au  sommet.  ou 
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de  distance  en  distance  elles  sont  bien  plus  elevees,  mais  lorsqu’on  approche  du  bord  elles  s’igalisent, 
sont  trfes  serrees,  tout  en  etant  alternativement  l’une  grosse  et  l’autre  petite.  Toutes  sont  couvertes  de 
pointes  qui  les  rendent  comme  crdneldes.  Les  oreilles  sont  inegales,  et  la  valve  gauche  a son  oreille 
buccale  fortement  echancree  pour  le  passage  du  byssus. 

Dimensions.  Largeur  du  sommet  au  bord,  Vx  millimetres.  — Par  rapport  a la  largeur : longueur, 
0,85;  angle  apicial,  87°. 

Gis.  et  loc.  M.  Jasikof  l’a  rencontree  dans  la  craie  blanche  du  gouvernement  de  Simbirsk. 

Ex-plication  des  figures.  Pl.  XLIII , FIG.  8.  Coquille  de  grandeur  naturelle  vue  de  c6te.  (Par  erreur 
le  peintre  a oublie  de  la  retourner,  de  sorte  que  l’oreille  buccale  se  trouve  du  cote  oppose  a celui  ou  elle 
devrait  etre. ) 

Fig.  9.  f.a  meme  vue  de  profil. 

Fig.  10.  Un  morceau  grossi  pour  montrer  les  cotes. 

PECTEN  SIMBIRSKENSIS.  — ( d’Orb .,  4845.) 

PL.  XLIII,  fig.  11-14. 

P.  testa,  ineequivalvi,  trigona;  valva  superiore  plana,  altera,  convexd,  incurvato-arciiata,  costis  inaqua- 
libus,  transversirn  radiatis. 

Coquille  fortement  inequivalve,  tres  renflee  sur  la  valve  inferieure,  plane  sur  la  valve  sup6rieure,  un 
peu  triangulaire,  etroite,  ornee  de  six  cotes  rayonnantes  plus  filevees  que  les  autres,  entre  lesquelles  sont 
cinq  grosses  cotes  inegales,  dont  les  deux  medianes  sont  les  plus  larges,  toutes  arrondies,  convexes.  Fntre 
ces  dernieres,  dans  le  sillon  qui  les  separe,  on  rcmarque  un  petit  filet  elevfi  parallele,  et  de  distance  eii 
distance  d’autres  petites  cOtes  transverses  espacees. 

Dimensions.  Longueur,  23  millimetres.— Par  rapport  a la  largeur,  longueur,  0,7 h;  angle  apicial,  65“. 

Rapports  et  differences.  Cette  cspOce,  voisine  de  tous  les  Pecten  qu’on  a confondus  sous  le  nom  de 
Pecten  quinque-costatus,  s’en  distingue  neanmoins  par  Palternance  remarquable  de  ses  cotes  intermediai  res 
rayonnantes,  et  par  ses  petites  cotes  transverses. 

Gis.  et  loc.  M.  Jasikof  l’a  recueillie  dans  la  craie  blanche  ou  elage  senonien  de -Simbirsk  (Russie). 

Explication  des  figures.  Pl.  XLIII,  fig.  11.  Grande  valve  vue  du  cote  du  dos. 

Fig.  1 2.  La  meme  vue  du  cote. 

Fig.  1 3.  Grossissement  d’une  partie  du  test. 

Fig.  lfi.  Profil  du  meme  grossi. 

OSTREA.  — ( Linne .) 

OSTREA  VESICULARIS.  — (Lamarck.) 


Faujas,  1799,  St.  Pier,  de  Maestr.,  pl.  22,  fig.  U ; pl.  25,  fig.  5 ; pl.  27,  fig.  1. 
Ustrea  vesicularis,  Lamarck,  Ann.  du  Ulus.,  vol.  vm , p.  160,  n°  5;  vol.  xiv,  pl.  22,  fig.  3. 

— delloidea,  id. 

— vesicularis,  id.,  1819,  Anim.  sans  vert.,  vol.  vi,  p.  219,  n°  28. 

— — Brong.,  1822,  Giol.  de  Paris,  pl.  3,  fig.  5. 
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1‘ycnodonta  radiata , Fischer,  1843,  Bull,  de  laSoc.  de  Moscou,  vol.  vm,  p.  1. 

Gryphcea  globulosa,  Sow.,  1823,  Min.  conch.,  vol.  iv,  p.  127,  pi.  392. 

Oslrea  hippopodium,  Nilsson,  1827,  Pelrcf.  suec.,  pi.  7,  fig.  1. 

— vesicularis,  id.,  ibid.,  p.  29,  n°  2,  pi.  7,  fig.  3,  5 ; pi.  8,  fig.  5-6. 

— — Dcsli. , Encycl.  mith.,  vol.  ir,  p.  291,  n°  10. 

— pseudo-chama,  id.,  ibid.,  p.  192,  a"  13. 

— vesicularis,  Goldf.,  1834,  Pelrcf.  Germ.,  vol.  n,  p.  23,  n°61,  pi.  81,  fig.,  2,  a,  o. 

— Desh.,  1836,  26  idit.  de  Lam.,  vol.  vn,  p.  246,  n°  28. 

Gryphcea  — Romer  1841,  Nord.  Kreide,  p.  46. 

O.  testa  semi-globosa,  Icevigata,  valva  inferiore  oentricosa ; superior e piano- concava , operculiformi, 
subradiata. 

Coquille  tres  variable  suivanl  le  corps  ou  elle  s’est  fixee  dans  sa  jeunesse.  Si,  en  effet,  elle  tro  ive  a 

s etendie  sur  ce  corps,  elle  reste  entitlement  plane;  si,  au  contraire,  elle  se  fixe  dans  sa  jeunesse  sur  un 

corps  peu  large,  elle  devient  convexe,  et  represente  tout-a-fait  alors  une  Gryphcea. 

Gis.  et  loc.  Elle  a ete  rencontre  par  MM.  Keyserling  et  de  Verneuil  dans  Ie  gouverneraent  de  Simbirsk 
et  dans  le  Donetz.  Elle  y appartient  4 la  craie  blanche  ou  etagc  senonien.  En  France  elle  est  commune 
partout,  a Meudon,  4 Sens,  a Rouen,  etc.,  etc. 

C est  4 toit  (]ue  M.  Goldfussy  i eunit  1 Ostrea  bisauriculata,  qui  non  seulement  en  differe  specifiquement . 
mais  qui  se  trouve  beaucoup  plus  bas  dans  les  couches  cretacees. 
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r ERE  BR  ATUL  A.  — (Bruguiere . ) 

1.  TEREBR/VTULA  OCTOPLICATA.  — (Sower by.) 

PL.  XL1II,  FIG.  15-17. 

Ter ebr alula  octoplicala,  Sow.,  1816,  Min.  conch.,  vol.  a,  p.  37,  pi.  118,  fig.  2. 

— — Brong.,  1822,  Desc.  yiol.  de  Paris,  pi.  4,  fig.  8. 

— Gibbsiana,  Sow.,  1826,  Min.  conch.,  vol.  vi , p.  72,  pi.  537,  fig.  4. 

— octoplicala,  Desh.,  1830,  Encycl.  mith.,  vol.  m,  p.  1026,  n°  11. 

— — Id.,  1831,  Cog.  car  act.,  p.  114,  n"  1,  pi.  9,  fig.  3. 

— — Von  Buch,  Mini,  sur  les  Tdrdb.,  p.  47,  n°  18. 

— — Desh.,  1836,  2"  idit.  de  Lamarck,  vol.  vn,  p.  356. 

— — Bronn,  1837,  Leth.  geogn.,  pi.  30,  fig.  9. 

— — Romer,  1841,  Aon/.  Kreide,  p.  38,  n°  11. 

— Gibbsiana,  id.,  ibid  , p.  27,  n°  3. 

T.  testa  ovata,  dilatata,  subtrigona,  valvula  inferiore  convexa,  gibberula  (Jun.),  radiatim  sulcata 
(i adulla ) , marginibus  in  medio  valde  sinuosis,  in  sinu  octoplicala. 

Coquille  plus  longue  que  large,  triangulaire,  ornee,  lorsqu’elle  est  jcune  et  qu’elle  n’a  pas  encore  de 
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sinus  profond,  d’un  grand  nombre  de  sillons  rayonnants  (t),  qui,  lorsqu’elle  prend  le  sinus  median,  se 
reunissent  deux  par  deux  pour  former  des  cotes.  Alors  elle  devient  gibbeuse,  la  valve  inferieure'est  plus 
bombee  et  son  bord  se  couvre  de  plis  qui  formcnt  autant  de  dents.  Ces  plis  sent  au  nombre  de  huit  dans 
le  sinus,  et  de  six  4 huit  de  chaque  cote  Le  trou  est  tres  petit,  place  a l’extremite  d’un  bee  aigu. 

M.  de  Buch  a reuni  avec  raison  le  T.  Gibbsiana  de  Sowerby  it  cette  espece  comme  une  simple  variety 
d’age;  mais  pour  le  T.  pisum  du  meme  auteur,. e’est  bien  une  espece  distincte  propre  a des  couches 
geologiques  bien  differentes,  et  toujours  beaucoup  plus  inferieurcs. 

Dimensions.  Longueur,  19  millimetres.  - Par  rapport  a la  longueur  : largcur,  0,73;  epaisseur,  0,50; 

angle  apicial,  103  a 113°. 

Gis  et  lac.  Cette  espece  est  propre  en  France  it  la  craie  blanche  ou  6tage  senomen,  it  Meudon,  a 
Sens,  etc.,  etc.  En  Russie  elle  a ete  recueillie  par  M.  Jasikof  dans  la  meme  craie  du  gouvernement  de 

Simbirsk. 

. Explication  des  figures.  PL.  XLIII , fig.  15.  Coquille  vue  en  dessous. 

Fig.  16.  La  meme  vue  sur  le  cote  palleal. 

Fig.  17.  La  meme  vue  de  profil. 

2.  TEREBRATULA  STRIATULA.  — {Sow.) 

PL.  XLIII,  FIG.  18-20. 


Ter ebr alula  striatula , Mantell,  1822,  Sussex,  pi.  25,  fig.  7,  p.  131  (non  Schlot.,  1820). 

_ _ sow.,  1829,  Min.  conch.,  yol.  vi,  p.  69,  pi.  536.  fig.  3,  It,  5.  ■ 

_ — Zicten,  1830,  Wurl.,  p.  59,  pi.  44,  fig.  2. 

_ — Phillips,  1835,  Yorksh.,  p.  94,  pi.  2,  fig.  28. 

_ Von  Buch,  A Ion.  des  Tirib.,  p.  61,n°  7. 

_ — Desh.,  1836,  2s  Edit,  de  Lamarck,  vol.  vn,  p.  360,  n°  82. 

_ — BOrner,  1841,  Nord.  Kreid.,  p.  39,  n°  20. 

— Munsteri,  Schlot.,  Cat.,  p.  64,  n°50? 

T.  testa  oblotiga,  sub-trigona,  apice  attenuata,  depressa,  radiatim  striata;  strns  dichotomis,  sub- 
echinatis;  valvula  inferiore  convexa;  umbone  brevi,  for  amine  mediocri  perforato. 

Coquille  plus  longue  que  large,  allongee,  triangulaire,  deprimee,  ornee  partout  de  petites  cotes  rayon- 
n antes,  bifurqu6es,  inegales,  chargees  d’asperltes  presque  epineuses.  Les  valves  sont  pen  inegales,  mats 
n6anmoins  la  valve  infericurc  est  la  plus  bombee,  le  cole  oppose  est  tres  legerement  sinueux  sut  la  region 
palleale.  Le  sommet  est  long,  assez  etroit,  perce  d’un  trou  tres  petit,  complete  par  deux  petites  pieces 
triangulaires. 

Dimensions.  Longueur,  8 millimetres.  — Par  rapport  a la  longueur  : largeur,  0,75 ; epaisseur,  0,40  : 
angle  apicial,  73°. 

Rapports  et  differences.  Par  sa  forme,  ses  cotes  bifurquecs  et  chargees  d’asperites,  cette  espece  se 
distingue  facilemcnt  des  autres. 

Gis.  et  loc.  En  France  elle  est  propre  a la  craie  blanche;  en  Russie  M.  Jasikof  l’a  recueillie  dans  les 
meuies  couches,  dans  le  gouvernement  de  Simbirsk. 

(i)  M.  Dcshayes,  Edition  de  l.amarck,  p.  356,  s’est  tron.pC  lorsqu’il  dit  que  cette  cspfcce  est  lisse  dans  le  jeune  age.  Elle 
ne  I’est  jamais. 
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Explication  des  figures.  Pt.  XLIII.fig.  18.  Coquille  grossie  vue  de  cote  (I’ouverture  a eternal  placee 
par  Ie  peintre). 

Fig.  19.  La  metne  vue  de  cote.  * 

Fig.  20.  Grandeur  naturelle. 

3.  TEREBRATULA  SUBROTUNDA.  — {Sow.) 

lerebratula  subrotunda.  Sow.,  1813,  Min.  conch.,  vol.  i,  p.  45,  p].  15,  flg.  2. 

T.  testa  oblongo-ovatd,  apice  obtusd,  Icevigatd;  valvdsuperiore  convexd;  umbone  brevi  recurvo,  fora- 
mine  lalo  perforato. 

Coquille  ovale,  unpeu  renflfie,  lisse,  marquee  seulement  pres  du  bord  de  quelquesplis  d’accroissement. 
La  valve  superieure  est  la  plus  bombee,  elle  devient  tegerement  tronquee  et  droite  a son  extremite  palleale ; 
sur  le  sommet  elle  se  recourbe  fortement  et  montre  un  trou  tres  grand  qui  cn  occupe  tout  le  sommet. 

Dimensions.  Longueur,  30  millimetres  — Par  rapport  4 la  longueur  : largeur,  0,84;  epaisseur,  0,56; 
angle  apicial,  98°. 

Rapports  et  differences.  Cette  espece,  voisine  de  la  T.  carnea,  s’en  distingue  par  sa  largeur  beaucoup 
moindre  et  par  son  ouverture  cardinale  infiniment  plus  large. 

Gis.  ct  loc.  Elle  a el6  recueilhe  dans  la  craie  blanche  ou  etage  senonien  du  gouvernement  de  Simbirsk, 
Russie. 


TEREBRATULA  CARNEA.  — (Sow.) 

PL.  XLIII,  FIG.  21-23. 

7 erebratula  carnea,  Sow.,  1813,  Min.  conch.,  vol.  1 , p.  4 7,  pi.  15,  flg.  55  g. 

— — Lamarck,  1819,  Anim.  sans  vert.,  vol.  vi,  p.  248,  n°  14. 

— Brong.,  1822,  GCol.  de  Paris,  pi.  4,  fig.  9. 

— — Desh.,  1830,  EncycL  milh.,  vol.  hi,  p.  1028,  n°  20. 

— — Von  Buch,  Mon.  des  Ter 6b.,  p.  94,  n"  2. 

Desh.,  1836,  Edit,  de  Lamarck,  vol.  vii,  p.  334,  n“  14 . 

Pusch,  1837,  Polens  Palwontol.,  p.  18,  pi.  3,  fig.  2. 

T.  testa  subrotunda,  depressd,  Icevigatd,  striis  concentricis  lenuibus  ornatd;  umbone  obtuso,  foramine 
minimo . ' 

Coquille  presque  ronde,  souvent  deprimee,  lisse  ou  seulement  marquee  de  tres  legeres  lignes  d'accrois- 
sement  concentriques.  La  valve  superieure  est  la  plus  bombee,  elle  a son  sommet  recourbe,  large,  obtus, 
et  perce  d’un  tres  petit  trou.  Entre  le  trou  et  le  bord  de  la  valve  inferieure  il  y a une  area  tres  marquee, 

sSparee  du  reste  par  un  sillon  profond.  Sa  forme  est  un  angle  tres  ouvert.  Cette  espece  devient  quelquefois 
tres  bombee. 

Dimensions.  Longueur,  25  millimetres.  — Par  rapport  a la  longueur : largeur,  0,94 ; epaisseur,  0 45  ■ 
angle  apicial,  1 1 7°. 

Rappoi  fs  et  differences.  Cette  espece  se  distingue  facilement  par  sa  forme  presque  ronde,  son  manque 
de  plis  palleal  et  par  son  trou  tres  petit. 

Gis.  et  loc.  Elle  a etc  recueilhe  dans  la  craie  blanche  ou  etage  senonien  du  gouvernement  de  Simbirsk 
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(Russie).  Elle  se  trouve  aussi  dans  le  pays  du  Donetz.  En  France  elle  se  rencontre  dans  les  memes  couches, 
a Meudon,  a Sens,  etc. 

M.  Pusch  rapporte  4 tort  4 cette  espece  la  T.  subrotunda  de  Sowerby. 

Explication  des  figures.  Pl.  XLIII , fig.  21.  Coquille  de  grandeur  naturelle  vue  en  dessous. 

Fig.  22.  La  mfime  vue  sur  le  cote. 

Fig.  23,  Un  autre  echantilion  plus  bomb<5. 


5.  TEREBRATULA  GRACILIS.  — (Schlot.) 

PL.  XLIII,  FIG.  24-26. 

Terebr alula  gracilis , Schlot.,  Min.  Tasch.,  vol.  vii,  pl.  3,  fig.  3. 

— — 1820,  Petref.,  p.  270,  n°  35. 

— rigida,  Sow.,  Min.  conch.,  vol.  vi,  pl.  536,  fig.  2. 

— gracilis,  von  Buch,  Ter 6b.,  pl.  2,  fig.  35. 

— — lliimer,  1841,  Nord.  Kreid.,  p.  40,  n"  27. 

T.  testa  rotundato-depressa,  radialim  costata ; costis  dichotomis  incequalibus  rugosis ; valvidd  supe- 
riore  convexd,  altera  plana;  umbone  brevi-recurvo,  for  amine  mediocri  perjorato. 

Coquille  un  peu  plus  longue  que  large,  arrondie,  tres  inequivalve,  la  valve  superieure  tres  bombee. 
l’autre  plane,  toutes  les  deux  ornees  de  cotes  rayonnantes,  arrondies,  irregulieres,  qui  se  bifurquent  d’au- 
tant  plus  et  deviennent  d’autant  plus  petites  que  la  coquille  avance  en  age.  Sa  region  palleale  est  tronquee, 
et  la  valve  superieure  y offre  un  indice  de  sinus. 

Dimensions.  Longueur,  9 millimetres.  — Par  rapport  a la  longueur:  largeur,  0,90;  epaisseur,  0,50; 
angle  apicial,  90°. 

Rapports  et  differences.  Un  peu  voisine  par  ses  cotes  bifurquees  du  T.  striatula  Sow. , cette  espece 
s’en  distingue  bien  nettement  par  ses  valves  inegalcs  et  par  la  grosseur  de  ses  c6tes. 

Gis.  et  loc.  Elle  a etc  recueillie  dans  le  gouvernementde  Simbirsk  (Russie)  au  milieu  de  lacraie  blanche  ou 
etage  senonien.  En  France  elle  se  monlre  dans  les  memes  conditions  gfiologiques,  4 Meudon,  a Fecamp,  etc. 
Explication  des  figures.  Pl.  XLIII,  fig.  24.  Coquille  grossie  vue  en  dessous. 

Fig.  25.  La  me  me  vue  de  profil. 

Fig.  26.  Grandeur  naturelle. 

MAGAS.  — (Sow.) 

MAGAS  PUM1LUS.  — (Sow.) 
pl.  xliii,  fig.  27-30. 

Magas  pumilus.  Sow.,  Min.  conch.,  vol.  ii,  p.  40,  pl.  119  (non  Terebr  alula  pumila  Lam.). 

Terebratula  concava,  Lam.,  1819,  Anini.  sans  vert.,  vol.  vi,  p.  251,  n°26. 

Magas  pumilus,  Brong.,  1822,  Giol.  de  Paris,  pl.  4,  fig.  9. 

— — Blainv.,  1826,  Malac.,  pl.  54,  fig.  1. 

Terebratula  concava,  Desh.,  1835,  Ed.  de  Lam.,  vol.  vii,  p.  337,  n°  26. 

Magas  pumilus,  Bronn,  1837,  Lelh.  geogn.,  pl.  30,  fig.  1. 
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Terebralula  pumila,  Romer,  1841,  Nord.  Kreid.,  p.  45,  n“  53. 

M.  testa  rolundato-transversd,  incequivalvis,  lineis  punctulatis  obliquis,  quincuncialibus  ornatci;  valva 
stipe riore  convexci,  incurvd,  valva  inferiore  complanatd. 

Coquille  arrondie,  aussi  large  que  longue,  ornee  partoul,  inclependamment  de  quelques  stries  cl’accrois- 
sement , de  points  en  creux  tres  prononces  qui  forment  des  lignes  obliques  se  croisant  en  quinconce ; 
valves  inegales,  la  valve  inferieure  plane,  1’autre  convexe,  recourbee  fortement  au  sommet,  munie  d’une 
area  et  perc6e  d’une  ouverture  triangulaire  qui  descend  du  sommet  au  bold  de  la  valve  inferieure. 

Dimensions.  Longueur,  11  millimetres.  — Par  rapport  a la  longueur  : largeur,  1,00;  epaisseur,  0,51 : 
angle  apicial,  110°. 

Gis.  et  loc.  Elle  se  trouve  dans  la  craie  blanche  du  gouvernement  de  Simbirsk  (Russie).  En  France,  en 
Angleterre  et  en  Allemagne  elle  est  propre  aux  memes  couches. 

Cette  espece  a servi  en  1816  5 l’6tablissement  du  genre  Magas,  qui  peut-etre  devra  Ctre  reuni  au  genre 
Orthis.  Je  ne  partage  pas  l’opinion  des  auteurs  qui,  dans  cette  espece,  n’ont  pas  attache  d’importauce  a 
1’ouverture  apiciale  et  en  ont  fait  une  Terebratule.  Ce  caractere,  rfellement  organique,  doit  passer  certai- 
nement  avant  ceux  des  formes  extdrieures. 

Explication  des  figures.  PL.  XLIII,  fig.  27.  Coquille  grossie  vue  en  dessous. 

Fig.  28.  La  inerne  vue  de  profil. 

Fig.  29.  Un  morceau  plus  grossi. 

Fig.  30.  Grandeur  naturelle. 

CAP  RINA.  — (d’Orb.) 

Ce  genre  etabli  des  1822  par  mon  pere  n’avait  pas  ete  bien  compris  par  lui.  J’en  ai  rectifie  les  carac- 
tferes  en  1839,  de  la  maniere  suivante,  en  donnant  la  description  de  sept  especes : 

Les  Caprines,  dont  on  a souvent  discute  la  place  zoologique,  sont  d’apres  mes  observations  de  veritables 
Rudistes,  dont  une  valve  est  fixe,  oblique  ou  conique,  et  l’autre  fibre,  enroulee  lateralement  en  spirale  ou 
seulement  convexe,  mais  ayant  toujours  le  sommet  sur  le  cote.  Elies  different  done  des  Radiolites  et  des 
Spherulites  en  ce  que  la  valve  supfirieure,  au  lieu  d’etre  symetrique,  est  spirale  et  oblique  et  que  son 
sommet  etant  toujours  lateral,  l’accroissement  a lieu  beaucoup  plus  d’un  cote  que  de  1’autre.  Les  Caprines 
se  distinguent  en  outre  en  ce  qu’ellesont  des  dents  ires  pfononcees  a la  charniere  et  une  cavite  interieure 
toujours  divisee  en  compartiments. 

Geologiquement  ces  coquilles  caracterisent  l’etage  cretace  inferieur  et  le  gres  vert  de  tout  l’Ouest  et  le 
Midi  de  la  France,  conjointement  avec  les  autres  genres  de  Rudistes. 

CAPRINA  RUSSIENSIS.  — (d’Orb.) 

PL.  XLIII,  FIG.  31-33. 

C.  testa,  convexa,  radiatim  costatd,  costis  lamellosis,  erectis,  crenulatis  ornata;  valva  inferiore  con- 
tor  la;  vulva  superior e operculari-convexa,  rotundaia,  apice  laterali. 

Coquille  tres  convexe,  ornee  sur  les  deux  valves  de  cotes  rayonnantes  elev6es  perpendiculairement  comme 
une  lame  mince  et  crenelee  sur  les  bords.  Valve  inferieure  tres  convexe,  fixe,  conlournee  sur  elle-meme 
comme  une  Exogyra.  Valve  superieure  operculaire,  ovale,  convexe,  son  sommet  est  lateral,  et  de  ce  point 
partent  les  cotes.  Les  echantillons  que  je  connais  ne  m’ont  donne  aucun  renseignement  sur  les  comparti- 
ments internes. 

Dimensions.  Diametrc,  30  millimetres. 
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Rapports  et  differences.  Voisine  par  ses  cotes  de  la  Caprina  elegans  de  l’etage  turonien  inferieur,  elle 
en  differe  par  ses  cotes  lamelleuses  plus  elevees  et  plus  minces. 

Gis.  et  loc.  Elle  se  trouvc  dans  la  craie  blanche  ou  etage  s4nonien  du  gouvernement  de  Simbirsk  (Rus- 
sie).  C’est  la  premiere  espece  de  Caprine  que  je  connaisse  dans  la  craie  blanche. 

Explication  des  figures.  Pl.  XLHI,  fig.  31.  Valve  infericure  vue  de  cote.  De  grandeur  naturelle. 

Fig.  32.  Valve  superieure  vue  en  dessus. 

Fig.  33.  Un  morceau  grossi  pour  montrer  que  les  lames  sont  verticales. 

TURBINOLIA  CENTRALIS.  — ( Mantell .) 

PL.  XLIII , FIG.  34. 

Turbinolia  centralis,  Mantell,  1822,  Geol.  of  Sussex,  pl.  16,  fig-  2. 

Cette  espfece,  commune  en  France  et  en  Angleterre  dans  la  craie  blanche,  se  retrouve  jusqu’en  Russie, 
dans  le  gouvernement  de  Simbirsk.  Elle  est  caracterisee  par  sa  forme  conique  plus  ou  moms  large,  par 
ses  cbtes  rayonnantes  externes,  inegales,  cntre  lcsquelles  sont  de  petits  points  en  relief  par  lignes. 
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Nos 

CLASSES,  GENRES 

AUTEURS  ET  CITATIONS. 

LOCALITIES  RUSSES. 

LOCALITIES  CtrangEres. 

ET  ESPfeCES. 

CfiPHALOPODES. 

1 

Belemnitella  mucronata.. 

D’Orb.  vol.  II,  p-  489, 

Donetz ; Simbirsk  . . . 

Meudon ; Paris,  craie  blanche. 

pl.  XLIII  , fig.  1-4- 

LAMELLIBRAA’CHIATA. 

Avicttla  tenuicostata 

Peclen  undulatus 

ROmer,  id.  p.  490,  id.  f.S-7. 
Nills.  id.  p.  490,  id.  f.  8-10. 
D'Orb.  id.  p.49 1 , id.  f.  1 1-14. 
Lamlt.  id.  p.  491. 

Allemagne,  cr.  bl. 
Su4de,  cr.  bl. 
Meudon ; Sens. 

l 

1 

Ibid 

Ibid 

2 

— Simbirskensis 

Ibid.;  Donetz. 

BRACHIOPODA 

Terebratula  octoplicata. . . 

Sow.  id.  p.492,  id-  f.  15-17. 

France;  Angleterre;  Allemagne, 
cr.  bl. 

1 

Id. ibid.  p.  495,  id.  f.  15-20. 
Id.  ibid.  p.  494. 

Ibid 

Ibid. 

France;  Angleterre,  cr.  bl. 

Ibid 

3 

Ibid 

France ; Angleterre ; Allemagne. 

Id.  ibid,  p.494,  id.  f.21-25. 
Schl.  id.  p.  495,  id.  f.  24-26. 
1 Sow.  id.  p.495,  id-  f.  27-50. 
1 D’Orb.  id.  p.496, id.  f.51-55. 
Mant.  id.  p.497,  id.  f.  54. 

ibid. ; Donetz 

Ibid. 

5 

I 

1 

— gracilis 

Magas  pumilus 

Caprina  Russiensis 

Turbinolia  centralis 

Ibid 

ibid 

Ibid. 

Ibid.,  cr.  bl. 

Ibid.,  cr.  bl. 

France,  cr.  bl. 

! 

1 

(i)  M d'Orblgny  n’a  eu  4 sa  disposilion  que  le  petit  nombre  d’dchanlillons  que  nous  possSdons  ici.  D’autres  espfeces  de 
la  craie  sont  cities  dans  les  ecrits  de  MM.  Dubois  et  Huot,  dans  la  liste  publide  par  M.  Jasikof  (archie  von  Rutland,  rSSS), 
et  enfin  dans  le  tableau  qui  accompagne  notrc  carte  geologique  de  Russie. 
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TERRAIN  TERTIAIRE. 


11  resulte  du  depouillement  du  tableau  precedent  que,  sur  treize  especes  qui  se  sont  rencontrees  en  Russie 
dans  un  terrain  dont  1 aspect  mineralogique  est  identique  a celui  de  la  craie  blanche  de  France,  dix,  ou  la 
presque  totalite,  appai  tiennent  geologiquement  ii  la  craie  blanche  ou  a mon  dtage  senonien  de  France, 
d Anglelene,  d A lleniagne  et  de  Suede.  Ainsi,  sans  aucun  doute,  les  couches  blanches  craveuses  de  la 
Russie  sont  contemporaines  des  memes  couches  observccs  dans  le  reste  de  l’Europe.  , 

Ce  fait  est  d autant  plus  curieux  que  les  couches  cretacees  reposent  en  Russie  sans  intermediaire  sur 
l’etage  oxfordien,  et  que  des  lors  il  manque  les  etages  Kimmeridgien , Portlandien,  Ncocomien,  Aptien, 
Albien  ou  Gault,  et  Turonien  ou  craie  chloritee,  qui  se  trouvent  ordinairement  la  ou  la  seric  est  com- 
plete. 


TERRAIN  TERTIAIRE. 


BUCCINUM.  — (Linne.) 

BUCCINUM  DISSITUM.  — ( Eichw .) 

PL.  XLIII , FIG.  35-37. 

Buccinum  dissitum,  Eichw.,  1830,  Naturh.  Skizze  von  Lith.  Volhyn.  undPodol.,  p.  222  (non  Dubois). 

— — Von  Buch,  1830,  Karst.  Arch.,  vol.  ii,  p.  131, 

B.  testa  ovato-oblongd,  longitudinaliler  coslata,  transversim  nodulis  rotundis  biserialis  ornata;  aper- 
tura  ovali,  labro  simplici. 

Coquille  ovale,  allongce,  lisse,  ornee  par  tour  d’environ  neuf  coles  longitudinales,  arrondies,  peu  sail- 
lantes,  teiminees  chacune  pres  de  la  suture  par  deux  tubercules.  Ce  tubercules  represented  par  leur 
ensemble  deux  lignes  transverses.  Bouche  ovale,  sinueuse  en  arriere,  a labre  simple.  Bord  collumellaire 
marque  d'une  cote  saillante.  Echancrure  anterieure  mediocre. 

Dimensions.  Longueur  totale,  20  millimetres;  angle  apicial,  57«;  longueur  de  la  bouche,  0,50;  angle 
sutural,  135°. 

Rapports  el  differences.  Cette  espece  se  distingue  facilement  par  sa  forme  et  ses  ornements. 

M.  Dubois  a donne  sous  ce  nom  une  espece  bien  plus  large. 

Gis.  et  loc.  Parmi  les  fossiles  du  terrain  tertiaire  (1)  de  Taganrog,  nous  n’avons  figure  que  trois  des 
especes  les  plus  caracleristiques.  Celle-ci  est  une  des  plus  abondantes.  File  est  egalement  commune  en  Vol- 
hynie  et  en  Podolie. 

Explication  des  figures.  Pl.  XLIII,  fig.  35.  Coquille  grossie  vue  du  cote  de  la  bouche. 

Fig.  36.  La  meme  vue  du  cote  oppose. 

Fig.  37 . Grandeur  naturelle. 

(i)  Four  rage  de  ce  terrain  voir  notre  premier  volume,  p. 


TERRAIN  TERCIAIRE. 
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CARDIUM  FITTONI.  — (d'Orb.,  4845.) 

PL.  XLIII , FIG-  38,  39. 

C.  testa  ovato-compressa,  Icevigata,  radialim  costata,  costis  angustatis  erectis,  echinatxs  ineequa- 
libus  ornata. 

Coquille  ovale,  comprimec,  indquilatdrale,  ornee  de  douze  cotes  rayonnantes,  elevees,  couvertes  d’ex- 
pansions  tuilees.  Ces  cotes  sont  assez  indgales;  trois  plus  petites  se  remarquent  sur  la  region  anale;  dies 
sont  suivies  de  quatre  tres  espacees,  et  de  plusieurs  autres  qui  se  rapprochent  de  plus  en  plus  vers  1 ex- 
tremitd  buccale.  Cote  anal  long,  retreci ; cote  buccal  egalement  etroit.  La  charniere  est  ordinaire  au  genre. 
Dimensions.  Longueur,  32  millimetres.  — Par  rapport  a la  longueur : largeur,  0,76;  epaisseur,  0,63; 

longueur  du  cote  anal,  0,64;  angle  apicial,  103°. 

Rapports  et  differences.  Parses  c6tcs  elevees  et  herissees  cette  espece  se  distingue  facilement  des  autres. 
Gis.  et  loc.  Elle  est  trds  commune  dans  le  terrain  tertiaire  de  Taganrog,  ou  Font  aussi  trouvee  MM.  Le- 
play  et  Hommaire  de  Hell. 

Explication  des  figures.  Pl.  XLIII , fig.  38.  Coquille  vue  de  c6te. 

Fig.  39.  La  meme  vue  sur  les  crochets. 

MACTRA  PONDEROSA.  — ( Eichw .) 

PL.  XLIII,  FIG.  40,  41. 

Mactra  ponderosa,  Eichw.,  1830,  Natur.  Shizze  Podol.,  p.  207. 

M.  testa  ovato-trigona,  cr asset,  ponderosa,  compressa,  concentrice  subplicata;  latere  buccali  brevi, 
rotundato,  latere  atiali  elongato,  angulato,  excavato,  externe  cartnato. 

Coquille  ovale,  epaisse,  pesante,  presque  trigone,  plus  longue  que  large,  ornee  partout  de  legeres  lignes 
d’accroissemcnt  assez  comprim6es.  CSt6  buccal  court,  arrondi;  cot6  anal  long,  r6treci,  anguleux,  creuse 
sur  le  c6t6  et  fortement  carend  en  dehors.  Charniere  tres  prononcee ; sinus  anal  tres  court;  les  impres- 
sions musculaires  trds  profondcs. 

Dimensions.  Longueur,  63  millimetres.  - Par  rapport  & la  longueur : largeur,  0,75 ; dpaisseur,  0,53; 
longueur  du  cote  anal,  0,70;  angle  apicial,  99  . 

Rapports  et  differences.  Cette  coquille,  voisine  par  sa  forme  anguleuse  de  beaucoup  d’especes  vivantes, 
s’en  distingue  par  1’dpaisseur  de  ses  valves  qui  la  rendent  tres  pesante. 

Si  M.  de  Verneuil  ne  m’avait  assurd  que  cette  coquille  est  la  Mactra  ponderosa  de  M.  Eichwald,  je  ne 
l’aurais  assurdment  pas  reconnue  d’apres  la  phrase  trop  courte  de  cet  auteur. 

Gis.  et  loc.  Elle  est,  comme  les  deux  especes  prdeddentes,  to«t-h-fait  caraetdristique  des  calcaires  ooli- 
tiques  tertiaires  de  Taganrog.  M.  Hommaire  l’a  trouvee  dans  un  terrain  analogue  pres  de  Kischenef  en 
Bessarabie  et  sur  les  bords  du  Dnieper. 

Explication  des  figures.  PL.  XLIII,  fig.  40.  Coquille  de  grandeur  naturelle  vue  de  cote. 

Fig.  41.  La  meme  vue  sur  les  crochets. 


ADDITIONS 


A LA  FLORE  FOSSILE  DE  LA  RUSSIE. 


Les  plantes  fossiles  du  svstfeme  jurassique  sont  tres  races  dans  toute  I’etendue  de  la  Russie,  et  lorsquc 
nous  visitames  ce  pays  en  1841,  on  n’en  connaissait  encore  que  des  empreintes  tres  imparfaites  decou- 
vertes  par  M.  Blode  k Kaminka,  pres  d’lzioum,  sur  le  Donetz.  Ces  plantes,  trouvees  dans  une  roche  ferru- 
gineuse  que  nous  considcrons  commc  faisant  panic  du  Coral  rag,  etaient  fort  imparfaitement  conserves. 
M.  Blode  dans  sa  Descrip.  geog.  dugotw.  de  Charkof  (Bull,  des  Natter,  de  Moscou,  1841 , p.  64)  les  rap- 
prochc  de  la  Flabellarta  raphi folia  Slernb. , en  remarquant  toutefois  qu’elles  ne  doivent  pas  etre  identi- 
ques  avec  cette  cspecc  qui  appartienl  au  terrain  tertiairc. 

Depuis  que  nous  avons  guittd  la  Russie,  l’attention  g6n£rale  s'elant  portee  vers  la  paleontologie, 
M.  Frears,  un  de  nos  amis  dont  le  zdle  egale  le  savoir,  a decouvert  dans  les  grfes  dc  Tatarova,  aux  envi- 
rons de  Moscou,  des  plantes  qui  oni  jete  un  jour  nouveau  sur  la  geologic  de  ce  gouvernement.  Nous  avons 
exprim<§  dans  notre  premier  volume,  p.  238,  les  doutes  qu’avait  laisses  dans  notre  esprit,  non  pas  la  posi- 
tion stratigraphique,  mais  l’age  relatif  des  gres  siliceux  qui  rccouvrent  les  plateaux  de  cette  contree;  en 
I absence  de  toute  espfice  de  fossiles,  et  en  ne  tenant  compte  que  des  caracteres  mingralogiques,  les  seuls 
que  nous  ayons  alors  a notre  disposition,  il  y avait  autant  de  raisons  pour  placer  ces  gres  dans  la  craie  ou 
dans  le  terrain  tertiairc  que  pour  les  associer  au  terrain  jurassique  sous-jacent.  M.  Frears,  en  y diteouvrant 
le  premier  des  vegetaux  fossiles,  lour  a assigne  leur  veritable  place.  II  nous  a adresse  de  ces  plantes  des 
dessins  exacts  que  nous  avons  sourais  k M.  Goppert  de  Breslau  et  k M.  Lindley  de  Londres,  qui,  avec  une 
complaisance  extreme,  nous  out  fait  connaitie  leur  opinion.  Qu'il  nous  soit  permis,  en  leur  adressant  nos 
remerciments  k cet  egard,  de  faire  observer  par  cet  exemple  combien,  lout  imparfaite  qu'elle  est  encore, 
la  science  de  la  botanique  fossilc  est  dejk  puissante  pour  la  determination  de  l’age  relatif  des  couches  ter- 
restres,  car  uepuis  que  ces  savants  professeurs  ont,  par  la  seule  inspection  des  dessins  que  nous  leurs  avons 
soumis,  fixe  la  position  geologique  des  gres  du  gouvernement  de  Moscou,  des  decouvertes  nouvelles 
sont  venues  confirmer  leur  jugement.  M.  Frears,  infatigable  dans  scs  rccherches,  a trouv6,  soit  k Tata- 
rova,  soit  a lioitskoi,  trois  verstes  plus  haut  sur  la  Moskwa,  dans  des  gres  semblables,  des  moules  de  Bi- 
valves, ainsi  qu  un  grand  nombre  d’Equisetacees,  associ<5s  a des  ecaillcs  de  Poissons  qui,  dil-on,  se  rappor- 
tent  au  terrain  jurassique.  Les  carapaces  de  Galionella,  Bacillaria,  Frogillaria  et  Cosconema,  que  M.  le 
professeur  Rouiller  a reconnues  dans  ces  gres  k l’aidc  du  microscope,  viendront  sans  doute  encore  corro- 
borer  ces  conclusions. 
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eettre  de  m.  le  professeur  goppert  a m.  MURCHISON. 


Breslau  , janvier  1844. 


Monsieur, 


Tc  vous  prie  de  m'excuser  si  je  ne  puis  quo  bien  incompliitement  rfcpondrc  h vos  espcrances  au  sujet 
des  , dantes  qui  ont  et6  rccemraent  dtouvertes  dans  le  grts  des  environs  de  Moscou,  les  dcssins  que  vons 
m’aiez  envoyes  ne  traduisant  pas  toujours  les  caracteres  essentials  qni  permetlent  d'arriver  J une  deter- 
minatiou  e*»c.  Cepcndau,  jc  ne  mSrtaai,  pas  vo.re  couliancc  ai  je  n'-Q*  * «m  « — 

Zt  Si  dans  la  suite  il  vous  es.  possible  de  me  laire  p.rveuir  le,  onginaux  (1).  1 espere  pouvo.r  vous 

flement  que  l’on  apercoit  est  une  veritable  articulation,  on  pourrait  y voir  one  Calamite  voisine  du  C. 
naceus  si  caractdristique  de  la  formation  du  Keuper.  Si  ce  bourrelet  apparent  nest  autre  diosequele 
resultat  d’unc  brisnre,  ce  qu’il  est  impossible  de  distinguer,  alors  on  ne  peut  nen  dire  de  precis.  Qu an 
au  „o  2 si  c’est  un  fragment  de  Calamite,  les  renflements  que  l*on  y apercoit  sont  des  cicatrices  auxquelles 
correspondaie.it  autrefois  des  racines.  Si  ce  n'est  pas  une  Calamite,  com  me  je  sms  tente  de  le  croire  ne 
remarquant  pas  de  stries  longitudinales  entre  les  Ovations  tuberculeuscs  ces  dermeres  b f" 

fitre  des  noeuds  ou  cicatrices  qui  rfsultc.it  de  la  chute  des  branches  ( ramulorwn  cicatrices)  comme  je 
vu  sur  des  troncs  de  bois  petrifie  de  la  formation  du  lias  de  Baireuth  et  de  Bamberg. 

No  3 pi  G fig  3 5,6  a.  Ceci  est  une  feuille  ou  fronde  de  Cycadee.  Si  dans  chaque  peute  foliole  il  n 5 
a qu’une seule’ nervure qui  se  perdau  milieu,  alors  cettc  feuille  appartient  au  genre  Cycadites  Ad.  Brong; 
mais  si,  comme  je  crois  1’apercevoir,  il  y a plusieurs  nervures,  alors  ce  serait  une  espSce  de  Plerophyllum 
que  dans  cette  supposition  je  caracteriscrais  de  la  mamere  suivante ; 

Plerophyllum  Brong Frondes  pinnatce,  pinnis  basi  iota  latitudine  inserns,  nervis  parallel is,  simph- 

PtCiMur2^nkmm  Gopp.  - Frondibus  pinnatis,  pinnis  lato-ovatis]  apicc  rotundaiis 

' approximate  contiguis;  inferioribus  patentibus,  superioribus  obliquis , nervo  medio  rehquis  sub-disli  c- 

Les  6chantilIons  represent  fig.  5 et  6 a,  doiventStre  regardes  comme  des  extremes  {summitat es)  de 

“ d6p rGmTge  ZTb.  Cette  feuille,  peu  determinable  > cause  du  manque  de  nervures,  apparent 
nrobablemeut  a une  espece  de  Cycadee  voisine  dela  prerfdente.  Il  y a aussi  des  Fougeres  de  cette  formm 
” pcnche  plutOt  a la  Liddrer  comm,  une  Cycadde,  m«me.  ,1  la  di.mbntton  d.a  n.r.uve, 
ZeS  aue  Je  le  cl.  comme  on  r.ee.pbyita  qui  pourrai,  dire  cacetiae  de  la  mante,  . « t 

armroximatis.  subimbricato-contigms,  omnibus  patentissnms . 

La  comparaison  avec  les  exemplaires  originaux  vous  fera  bien  voir  jusqu’a  quel  point  mes  conjectures 


(1)  Ces  originaux  sont  entre  les  mains  de  M. 
nous  envoyer. 

(a)  Les  dchantillons  compris  sous  les  n°»  i eta 


Frears  4 Moscou,  et  nous  ne  possddons  que  les  dessins  qu’il  a bien  voulu 
sout  si  incomplets  que  nous  n’avons  pasjugi  apropos  d’en  reproduire  le  dessin. 
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soni  fondees.  L’exemplaire  represent6  fig.  4,  b,  me  parait  etre  une  feuilie  de  la  meme  espece  dans  une 
posit, on  un  pen  oblique,  quoique  dans  le  dessin  les  folioles  on  pinna , ne  semblent  pas  aller  jusqu’au  rachis 
ce  qui  provient  sans  doute  de  la  faute  dn  dessinateur. 

N1  5,  pi-  G,  fig.  6,  b.  Cel  echanlillon,  indiqufi  dans  le  dessin  sous  le  non,  de  Scolopendritespectinaius, 
mente  en  diet  ce  nom  si  les  productions  qui  sorteutde  la  cote  mediane  ont  une  forme  pareille  a cellesdu 
Fihc  scolopendrioides  (Brong. , Hist,  des  veg.  foss.,  pi.  137,  fig.  2),  ce  qui  ne  ressort  pas  avec  certitude 
du  dessin.  Mais  maintenant  si  ces  productions  qui  paraissent  comme  d’epaisses  et  longues  cotes  sont,  en 
dTet,  dans  1’original  semblables  aux  paquets  de  graines  (son)  de  quclques  Fougeres,  je  vous  ferai  remar- 
quer  que  Sternberg  et  Presl  ont  supprime  le  genre  Scolopendrites  et  lui  ont  donne  le  nom  de  Reussia  en 
bonneur  du  celebre  geognostc  de  Boheme.  En  cela  jc  ne  puis  que  les  approuver,  car  les  especes  de  A’co- 
opendrmm  ne  sont  pas  les  seules  qui  possedent  de  pareils  son. ; on  les  observe  aussi  sur  d’autres  Fougeres. 
Gans  le  fait,  si  l’exemplaire  trouvfi  a Moscou  a veritablemenl  des  sort  comme  ceux  dont  nous  venous 
de  parler,  il  se  rapprochc  moins  d’un  Scolopendrium  que  des  Asplenies  a fronde  simple,  telles  que  les 
.4.  nidus  et  simplex  Bl.  Je  le  caracteriserais  de  la  maniere  suivante: 

Reussid  Sternb.  et  Presl.  — Frans  simplex  vel  pimiata,  soris  oblongis,  nereis  lateralibus  insenis  superne  ' 
Mens  (el  dehiscentibus?). 

R.  pectimta  Gbpp.  -Fronde  sirnplici?  integra,  soris  oblongis,  nervis  angulo  recto  e costa  media 
exeuntibus,  mserlis  pmnalim  dispositis. 


N*  6,  pi.  G,  fig.  7.  Cette  empreinte  peutetre  expliqu<5e  de  differcntes  mauieres  taut  qu’on  ne  connait  pas 
organisation  des  cicatrices  foliorum  placees  en  quinconce;  il  faudrait  savoir  si  elles  offrentdes  tubercules 
°U  piwcla  elevala’  comme,  a la  chute  des  feuilles,  en  laissent  les  faisceaux  vasculaires  (vasa plantarum).  II 
est  assez  vraisemblable  que  c’est  un  Conifere  de  la  divisiou  des  Cuprcssinees.  Je  vous  prie  de  vouloir  bien 
• a comparer  avec  une  tige  du  Juniperus  Virginiana  qu’on  cultive  tant.  M.  Brongniart  (Hist  des  veq 
foss.,  pi.  10,  fig.  5)  a decrit  une  plante  fossile  toute  pareille  sous  le  nom  de  Mus cites  squamatus  Mais 
tant  qu’on  ne  connait  pas  la  structure  anatomique,  il  est  impossible  de  ricn  dire  de  certain,  et  comme 
M.  Brongniart  n’a  pas  pu  la  distinguer  plus  que  nous  pouvons  le  faire  ici,  son  Musettes  squamatus  pourrait 
egalement  apparten.r  aux  Comferes.  Des  Mousses  a I’etat  fossile,  de  meme  que  des  especes  de  Thuya  et 
' ° uPressus  sur  'esquelles  on  peut  encore  reconnaitre  la  structure  anatomique,  seront  publics  pour  la 

premiere  fo.s  dans  I’ouvrage  que  j’imprime  en  ce  moment  sur  1’ambre,  et  que  j’espere  vous  envoyer  dans 
Je  courant  de  l annee. 


7,  pi.  G,  fig.  1.  Relativement  aux  feuilles  do  Dicotylcdones  dont  vous  m’avez  envoy6  le  dessin  je 
pense  que  1 une  d’elles  ressemble  beaucoup  a une  feuilie  que  M.  le  Dr.  Rossmassler  a figuree  pi  7 
fig.  35,  de  ses  Beitrage  zuv  Versleiner.  (Dresden  und  Leipzig  1840),  sous  le  nom  de  Phyllites  sub- 
mlcatus.  La  vdlre  se  distingue  par  le  bord  veritablement  dente,  et  non  pas  seulement,  comme  dans  celle 
t “ossrnasslcr>  dente-sinueux  (margins  dentata  nec  sinuato dentalA);  mais  la  distribution  des  nervures 
" presque  tout-a-fait  h mfime.  Je  compare  ces  deux  empreintes  i,  celles  que  laisseraient  les  feuilles  de 
f,1  ai"e!  CSP  CCS. de  che0CS’  teIles  (IU’on  lcs  trouve  surtoul  au  Mexique.  J’y  joins  pour  preuve  une  feuilie 

r::31":1:1  t neupcut  pas  comparer  au  v6tre  par  rapp°rt  ^ raPPort 

dents  du  bord  et  a la  distribution  des  nervures.  Jecaract6rise  dela  maniere  suivante  une  des  empreintes 
que  vous  m avez  envoyees  : * 

y ties  Kamischinensis  (PI.  G,  fig.  1).  Ovato-oblotigus,  subeequilaterus,  remote  et  incequaliter  den- 
nervo  primal  to  valido  excurrent e satis  exculpto,  nervis  secundaris  (lateralibus)  angulo  acuto 
juncp1  US'  SU^CWvai*s'  ^bceqmdistantibus , excurrenlibus,  ramulis  transversis  subparallelis,  con- 


ADDITIONS. 


503 


N°  8,  pi.  G,  fig.  2.  L’autre  feuille  (1),  assez  incomplfetement  conservee  en  ce  qui  regarde  les  uervures, 
ressemble  a certaines  especes  de  Magnolia  dont  les  nervures  lat6rales  se  divisent  de  la  meme  manifer'e 
avant  le  bord,  comme  vous  pouvez  le  voir  sur  la  feuille  du  Magnolia  obovata.  • 

J’ai  aussi  present  ces  feuilles,  comme  vous  l’avez  desire,  a M.  Giocker  qui  se  recommande  a vous  et  me 
prie  de  vous  dire  qu’il  n’a  vu  nulle  part  dans  la  Moravie  une  feuille  semblable  a celle  figuree  pi.  G, 
fig.  1.  Quant  a l’autre,  il  ne  peut  rien  dire  avec  certitude,  car  il  ne  possfede  d’analogue  qu’un  exemplaire 
incotnplet,  dont  il  vous  envoie  ci-joint  un  dessin.  Je  ne  crois  pas  cependant  que  cette  espfece  soit  iden- 
tique  avec  la  votre. 

M.  LE  PROFESSEUR  LINDLEY  A M.  MURCHISON. 

MON  CHER  MONSIEUR, 


Le  genre  Pterophyllumcn  general,  ct  les  especes  analogues  a ceUes  figures  pi.  G,  fig.  3 eU  en  parti- 
culier,  sent  si  caracteristiques  du  terrain  jurassique,  que  cette  circonstance  seule  serait  une  forte  presump- 
tion pour  rapporter  a cette  epoque  les  plantes  des  grfes  de  Moscou,  et  comme  les  autres  fossiles  ne  sont 
pas  contraircs  a cette  opinion  il  me  semble  que  vous  avez  toutc  raison  de  1 adopter.  Le  seul  doute  que  I on 
puisse  clever  serait  fourni  par  ces  impressions  qui  portent  les  n05  1 et  2 dans  les  dessins  qu'on  vous  a 
envoyes,  dont  l’un  a quelque  ressemblance  feloignee  avec  une  Calamite  el  1 autre  avec  les  Haloma  des  cou- 
ches carbonifferes.  D’un  autre  cote  rien  ne  prouve  quo  ce  soitbien  reellement  une  Calamite,  el  a en  juger 
par  les  dessins  on  croirait  plutot  y voir  une  tige  de  roseaux  auxquelle  elle  ressemble  davantage.  Ouant 
aux  Halonia,  e’est  un  typede  vegetation  encore  trop  peu  connu  pour  qu’on  en  puisse  tirer  quelque  induction 
positive,  et  d’ailleurs  1’impression  quiy  ressemble  peut  aussi  bien  etre  comparee  a un  mouled  une  portion 
de  quelque  Zarnia,  ce  qui  viendrait  ajouter  une  probability  de  plus  a l’opinion  que  vos  plantes  sont 
jurassiques. 

M.  AD.  BRON GNI ART  A M.  DE  VERNEUII.. 

9 mat  i843. 

MON  CHER  MONSIEUR  , 

Jeviens  d’examiner  le  beau  moule  en  platre  que  M.  Murchison  a rapporte  d’une  plante  trouvee  dans 
les  grfes  de  Kargala,  pres  d’Orenbourg,  et  jc  regrette  bien  de  n’avoir  sous  les  yeux,  au  lieu  de  l’objet  en 
nature,  qu’un  moule  dans  lequel  la  finesse  des  details  disparait.  Je  vais  vous  dire  ce  que  j en  puis  juger. 

G’est  evidemment  une  tige  de  Fougfere,  et  plutot  de  Fougfere  presque  herbacec  que  de  Fougfere  en  arbre, 
tres  analogue  a celle  de  quelques  especes  encore  existanles,  ct  surtout  en  plus  gros  a celle  de  noire 
Osmunda  regalis.  Ce  qu’on  apcrcoit  sur  ce  moule  iraparfait  de  la  forme  des  faisceaux  vasculaires  des 
pfetioles  ressemble  aussi  a ce  qu’on  observe  dans  les  Dicksonia,  soit  berbaefis,  soit  arborescents. 

Ouant  aux  rapports  geologiques,  cequeje  connais  de  plus  analogue  provient  de  la  serie  secondaire 
posterieure  au  terrain  houiller ; e’est,  1°  une  tige  du  gres  bigarre  figure  par  MM.  Schunper  er  Mou- 
geot  dans  leur  Monog.  des  plantes  fossiles  du  gres  bigarre,  livr.  3,  pi.  32,  sous  le  nom  de  Caulopteris 
Lesangeana;  2»  une  tige  provenant  du  gres  ferrugineux  inferieur  h la  craie  des  environs  de  Mez, feres ; mats 
l’une  et  l’autre  de  ces  liges  diffferent  cependant  specifiquement  du  fossile  de  Russie. 

(i)  Cette  feuille,  ainsi  que  la  pr&fedente,  provient  de  grte  quarzeux  qui  sont  trfes  developpes  aux  environs  de  Kan.islnn, 
et  que  nous  consid^rons  comme  tertiaircs. 
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Je  dois  ajouler  que  quelque  chose  d’analoguc  existe  aussi  dans  le  terrain  houiller.  Le  Lepidodendron 
punctatwn  do  M.  de  Sternberg,  ou  Caulopieris  punctatus  de  Goppert,  est  encore  une  lige  de  Fougerc  dc  ce 
memo  groupe  des  Dicksoniees,  quoique  beaucoup  plus  61oign6,  et  j’ai  des  environs  d’Autun  nn  fragment 
de  petioles  siliciffees  qui  senible  fort  analogue  & cenx  qui  couvrent  toute  la  lige  de  Russie.  Yous  voyez  done 
que  cette  forme  speciale  de  tiges  de  Fougeres  seinblable  a celle  des  Dicksoniees  et  Osmnndacees,  et  fort 
diflferentc  de  celle  desCyathfacees,  se  trouve  en  petit  nombre  dans  toute  la  seric  secondaire  depnis  le  terrain 
houiller  jusqu’h  la  craie.  Les  differences  nc  sont  que  specifiques,  et  dans  ce  cas  l’examen  de  l’echantillon 
lui-meme  serait  indispensable  pour  bien  apprecier  ces  differences.  11  faudrait  merne  probablement  pouvoir 
en  scier  des  parties,  car  sa  structure  interne  parait  conservee. 

J’ajouterai  que  le  Metnoire  publie  par  M.  Kutorga  et  la  figure  qu’il  donne  de  cette  plante  sous  le  nom 
de  Tubicaulis  rhomboidalis  confirment  encore  les  differences  que  je  remarquais  entre  ce  fossile  et  ceux  du 
grbs  bigarre.  Le  genre  Tubicaulis,  auquel  il  la  rapportc,  comprend  jusqu’a  present  des  fossiles  tres  diffe- 
rents  specifiquement,  mais  probablement  analogues  generiquement,  apparlenant  tous  au  gres  rouge  ou  aux 
parties  superieures  de  la  formation  houillere,  comme  les  Psaronius,  et  non  pas  au  gres  bigarre  ni  au  trias. 
Sa  figure  aussi  indique  une  analogic  tres  prononcee  entre  cette  espece  et  le  fragment  de  petiole  silicifie 
provenant  dc  la  formation  qui  contienl  a Autun  les  Psaronius  et  le  Sigillaria  elegans. 

Quant  aux  aulres  fossiles  decrits  et  figures  par  M.  Kutorga  dans  ce  nouveau  M6moire,  ils  ne  contredisent 
en  rien  les  conclusions  geologiques  auxquels  vous  etes  arrive,  car  ils  different  pins  de  ceux  dugres  bigarre 
ou  du  Keuper  que  de  ceux  du  terrain  houiller ; les  Fougeres  sont  les  memes  que  celles  que  vous  figurez 
da-ns  votre  ouvrage  ou  n’en  different  que  tr&s  legerement.  La  seule  plante  qui  paraitrait  au  premier  abord 
contredire  vos  opinions,  serait  le  Voltzia  brevifolia  imlique  par  lui  dans  ces  memes  couches;  mais  d’aprbs 
les  figures  de  petits  rameaux  assez  imparfaits  qu’il  en  publie,  cette  plante  me  paraitrait  plutot  analogue  a 
des  rameaux  de  Walchia,  genre  de  Conifercs  fossile  qui  se  trouve  dans  les  schistes  cuivreux  du  Mansfeld, 
dans  les  ardoisieres  de  Lodeve  et  dans  les  couches  superieures  du  terrain  houiller,  a Saint-Ftienne,  a Au- 
tun et  a Wettin.  II  est  au  moins  certain  que  ces  echantillons  sont  trop  imparfaits  pour  qu’on  puisse  affir- 
mer  qu’ils  doivent  se  placer  parmi  les  Voltzia. 

Les  plantes  que  JI.  Kutorga  designe  sous  le  nom  de  Lepidodendron  tesselatum  et  hastatum,  et  qui 
appartiennent  plutot,  je  pensc,  au  genre  Lepidofloijos,  confirment  encore  les  rapports  intimes  du  terrain 
permien  avec  le  terrain  houiller,  le  seul  dans  lequel  on  ait  trouve  jusqu’ii  present  soit  les  Lepidodendron, 
soit  les  Lepidofloyos. 
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Adsel  (Livonie),  81. 

Alatau  (Oural),  163. 

Alexine,  18-1,  258,  265,  267,  278. 

Alina,  village  prfes  de  la  riviere  Ai  (Oural),  96. 

Altai,  265,  357,  317. 

Andoma,  prfes  du  lac  Onega,  255. 

Andreiouski  (Oural),  146,  255. 

Arkangelskoi,  80,  255,  287,  355. 

Artinsk  (Oural),  355,  372,  373,  375,  376. 

Arzamas,  56,  275,  296,  317,  321,  556. 

Baltischporl,  292,  294,  553. 

Barnoukova,  517,  320. 

Berekowa  (gouv.  de  Toula),  255. 

Bielagorskaia  (Donetz),  268. 

Bielaia  (la)  (Oural),  116. 

Bielaia  (la)  (Valdai),  258. 

Bielaia  (la),  riv.  prfes  de  la  mer  Glaciate,  267. 

Bielebei,  2,  5,  4,  57,  68,  174. 

Bielef,  315. 

Bielebor  (Oural),  258. 

Bieloreskoi  (Oural),  116. 

Bogdo  (mont),  315,  523,  324,  367. 

Bogoslofsk  (Oural),  61,  62,  63,  86,  92,  95,  115,  118,  244, 
347. 

Borofsk,  337. 

Bouchtarma  (Alti),  77,  26a. 

Boudevitch,  81. 

Bouistraia  (la)  (Donetz),  265. 

Bronnilzi,  454. 

Buregi,  36,  58. 

Burkowa,  18. 

Bystriza  (la),  329. 

Carle  (vallee  de  la),  1,  3,  295. 

Chavli,  90,  97,  120. 

Cheractau,  103,  197 . 

Chidrova  ou  Schidrova,  84,  275,  326. 

Cbotim,  349. 

Cliutziski  ou  Kliutziski,  275,  310  , 317,  520, 336- 


Cosatchi-  Datchi,  65,  66,  73,  77,  78,  80,  103,  146,  166, 

168,  186,  261,  263,  276,  278  , 299,  500,  301,  o02,  aOa, 

504,  313,  314,  529  , 550,  331,  532,  335,  557,  359,  541, 

344,  359,  565,  564,  365,  566,  369,  370,  571,  j78. 

Dago  (lie),  88,  149,  201,  295.  362. 


Divjatina,  154,  138. 
Don,  154,  158,  234. 


Donetz,  168,  244,  490,  492,  494. 

Dorpat,  405 
Drogomilof,  269. 

Dvina  (la),  278. 

Dvitenskaya,  355. 

Emba  (la),  479. 

Endovistie,  318. 

Esthonie,  205. 

Filosofskaia,  16,  155. 

Gdof,  36. 

Gelesnaia  (Donetz),  16. 

Gerichof  (Altai),  65,  77,  338,  342. 
Goradofka  (Donetz),  16. 

Goroditclie,  423,  425,  459,  469,  475,  484 
Gorodok,  295. 

Gossoudareva  (Donetz),  193- 
Gourieva,  255. 

Grebeni,  195,  275,  317. 

Grobovo,  255. 

Grodno,  137,  166. 

Hapsal,  120. 


Jabrim,  511. 
Jfambourg,  292. 
Jelabuga,  275. 

Jelatma,  456,  440,  441, 
Jemangulova,  68, 


442,  444,  460,  468,  470,  479, 


Jewe,  379. 

Jlinsk,  279. 

Ilmen  (lac),  36,  92, 160,  196,  283,  284. 
Utchegulova,  275,  513,  317. 

Indiga  (la),  278. 
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•lolva,  92,  95,  164,  381. 

Is  ou  His  (la),  115,  343,  346- 
Isborsk,  81. 

Ischora  (la),  289,  292. 

Isset  (la),  146. 

Isvioska,  92,  115,  ns. 

Itscbalki,  68,  310,  317,  320,  330,  340. 

Jumalasari  ou  Yumaiasari,  138,  141,  199,  200,  205,  206, 
227,  229. 

Ivanof,  18. 

Izioum,  475,  477,  480. 

Kachkabacbe,  362,  374. 

Kacbira  ou  Kashirof,  163,  193,  261,  377. 

Kalcva  (la),  95. 

Kalapi-polist  ou  Kalissi  polist,  au  sud  de  Tchudowo,  401, 
405. 

Kalino,  163,  255. 

Kalouga,  197, 

Kamenka  (la),  238,  259,  263. 

Kamensk,  258. 

Kamenelz-Podolsk,  82. 

Kaminka,  448,  453,  434,  460,  466,471,479. 

Kamishin,  503. 

Karakouba,  146,  238. 

Kargopol,  278,  333. 

Kartmazof,  16. 

Kattentak,  120. 

Kazan,  322. 

Kicberma,  274,  281. 

Kielce,  92,  94. 

Kineshma,  244,  429,  434,  435,  446,  452,  473,  478. 

Kipet,  sur  i’Oka,  36,  70,  404. 

Kirekolm,  335. 

Kirilof,  56,  57,  69, 104,  169,  172,  175,  26.3,  281. 

Kischenef,  499. 

Klevelinc,  310. 

Kniaspavlova,  275,  295. 

KokenbuseD,  sur  la  Diina,  402,  404,  405,  410.. 

Kopatcheva,  18,  163,  197,  244,  264,  267. 

Koroshovo,  427,  428,  430,  432,  435,  437,  439,  442, 444  443 
4.30,  4.31,  452,  435,  456,  457,  460,  463,  465,  466,  m, 
470-478,  480,  482,  483,  484. 

Kosimof,  18,  262. 

Kostroma,  420,  421,  422,  424,  423. 

Kovsrha  (la),  244. 

Krasnoborsk,  281. 

Krasuoo-Celo,  289,  292. 

Krasnoglasova,  113, 116. 

Krjuto-Berochka,  87,  144. 

KumisU  ou  Kumuisb,  163,  244. 

Kusal,  353. 

Kyuosk  ou  Kinosk-Zavod,  92,  161,  184. 

Lai'a,  115. 


Laziha,  77,  265. 

Lichvin,  355. 

Lissitchi-Balka,  163,  197,  267,  307,  318,  319,  323,  577 
Livonie,  400,  404,  405,  406. 

Louehkii  ou  Lutsbki,  265. 

Loutchinskaia-Gorka,  235. 

Lukofka,  113. 

Lyswensk,  136. 

Makarief,  450,  434,  449,  451,  459,  481. 

Mala-Jaroslavetz,  520. 

Mantrika,  377. 

Marina,  410. 

Mecbkovilza,  192. 

Medine,  566. 

Megra  (la),  25  verstes  a I'O.  de  Vitegra,  400,  402,  404,  408. 
Meteftamak,  275,  356. 

Miatehkova,  16, 18,  80,  153,  163,  265,  269,  278,  333,  577. 
Moseotl,  244, 163,  263,  278,  284,  356,  435. 

Msta  (la),  273. 

Mustek  120. 

Narova  (la),  34. 

Narva,  292. 

Neuhausen  (Livonie),  405. 

Nieola-Gastounki,  98. 

Nilsefur  ou  Nikiforova,  68,  273,  281,  296,  317,  340. 
Nikolaieff,  263. 

Nijni-Tag'il,  113,339,  353. 

Nijni-Troi'sk,  1,  13,273,  295,  307. 

Nortsfer,  120. 

Novazilskaya,  315. 

Nucko,  293. 

Oberpaklen,  120. 

Oclrada,  82,  156,  285. 

Odinsholm,  26, 153,  192,  236,  292,  333,  345,  351,  361,  379 
OEsel  (ile),  92. 

Oka  (la),  238,  472. 

Ontoleva,  407,  409,  410. 

Orenbourg,  68,  417,  419,  430,  452. 

Ostasclikof,  238. 

Ostrof,  83. 

Oukbta  ou  Ouchta,  274. 

Dural  (nord),  462,  463,  464,  469,  470,  474,  476,  483. 

Oural  (versant  occidental),  261. 

Ouspenskoi,  163,  265. 

Ouslioug  Veliki,  73. 

Paggart,  155,  137,  223,  236. 

Pavlosk,  26,  30,  35,  til,  142,  199,  200,  203,  206,  211,  212. 

227,  229,  287,  294,  333,  3.30,  410,  411. 

Peredki,  60,  65,  80,  194,  238,  265,  273,  295,  512,  326,  328, 
536,  377. 

Peremuischl,  258. 

Perm,  13. 

Petrofskaya,  263. 
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Petl'opavlosk,  61,  97,  115,  339,  343 
Piana  (la),  317. 

Pietnatz,  267,  273. 

Pincga  (la),  260,  265,  278,  320 
Pjatina,  154,  158. 

Pies,  430. 

Podolsk,  18,  163,  197,  265.. 

Podtclier,  265. 

Pokroi',  116,  120,  160,  192,  236,  244. 

Popilani,  434. 

Popofka,  290. 

Prikeha  ou  Prikscha  (la),  255,  259,  271,  278,  342,  399,  405. 
Protva,  153. 

Prussino,  75,  82,  184,  322,  327,  400,  404 
Pskof,  36,  75,  358. 

Pulkova,  25,  203,  206,  220,  229,  333,  351. 

Reval,  26,58,  101,  133,  136,  137,  140,  192,  201,  203,  214, 
223,  228,  231,  233,  236,  244,  287,  290,  292,  293,  305, 
338,  351,  352,  354,  359,  360. 

Riga,  399,  404,  405,  406. 

Roop  (Livonie),  403. 

Roubejnoi,  258. 

Rydarsk  ou  Rydersk,  77,  265. 

Sakmara  (la),  68. 

Saint-Petersbourg,  31,  34,  101,  129,  130,  132,  133,  136, 
137,  138,  140,  189,  199,  200,  205,  206,  210,  211,  214,  227, 
231,  232,  233,  290,  292,  294,  534,  344,  352,  357,  380,  408, 
409,  411. 

Samara,  16,  194. 

Sandomir,  92. 

Santagulova,  1,  68,  275,  281,  296. 

Saragula,  423,  425,  431,  446,  453,  457  , 458,  459,  461,  462, 
463,  472,  478,  479,  480,  484. 

Sarana,  103,  169,  263. 

Saraniusk,  148 
Saratof,  428,  434,  461. 

Satkinsk-Pristan,  120. 

Schlusselbourg,  214. 

Seliger  (lac),  80. 

Serebrianka  (la),  54,  92,  106,  143,  170,  184,  221. 
Sergiesk,  273,  296,  317. 

Serpoukbof,  71,  146,  184,  267. 

Siaz  ou  Siass  (la),  292,  351,  404. 

Simbirsk,  446,  49d,  491,  492  , 493,  494,  495 
Sloboda,  265,  269,  273,  298. 

Smieinogorsk,  92. 

Sopljousa,  255. 

Soswa,  62,  96. 

Soulein,  265. 

Staritza,  18. 

Stechova,  267. 

Sterlitamak,  68,  69,  73,  80,  146,  148,  151,  261,  265,  377. 
Stila,  186,  258. 


Stolobenka,  255,  263. 

Stolobinskoi,  197,  298. 

Sutlep,  120. 

Sviask,  275,  312. 

Syskaia,  16,  163,  264. 

Taganrog,  498,  499. 

Tarousa,  258,  295,  298. 

Tambov,  479, 

Tatarova,  500. 

Tatia,  62, 164. 

Tcbagestrova,  317. 

Tcheketau,  270,  276. 

Tclielpan  (mont),  68,  517. 

Tchernoi-lstotschinsk,  115. 

Tcliismas,  161. 

Tchistopol,  275,  517. 

Tcbol  (la),  429,  456,  467,  468,  481 . 

Tcbudovo,  18,  56,  54,  82,  92,148,156,224,547,400,  404. 
Tcbusovaya  ou  Tchussavaia  a),  143. 

Timans  (monts),  265. 

Tioplova,  57. 

Tolya  (la),  429,  456,  467,  468,  481 
Tosna  (la),  189. 

Tzarkoe-Celo,  138,  205. 

Ukzenskaia,  163. 

Ulabue,  70,  175. 

Ulunda,  210. 

Unja,  163,  193, 197,  261,  439. 

Unja  (gouv.  de  Tambof),  479. 

Uslkataf,  122,  154,  255. 

Usllon,  296,  317,  321. 

Ust-Vaga,  281 . 

Vjuvara,  350,  352,  354. 

Valdai',  238,  284. 

Vel  (la),  274. 

Velikovo,  16. 

Vereia,  377. 

Vitckegda,  36- 
Vla$of,  261. 

Vloia  (la).  205,  231. 

Vilegra,  18,  163,  166,  270,  302,  320,  327  , 333. 

Voissec,  120. 

Volchanka  (la),  152. 

Volga  (le),  184,  502. 

volkof  (le),  56,  34,  156,  184,  187,  189,  214,  283,  284,  283, 
292,  322,  347. 

Volofskaia,  197. 

Voroncje,  58,  92,  94,  122,  184,  196,  224,  225,  234,  245, 
283,  284,  301,  312,  518,  535,  358. 

Voskreseusk  (district  de  Bielebei),  1. 

Voskresensk  (nord  de  Simbirsk),  469  , 472. 
Vosnesenskaya-Sloboda,  163. 

I Vuia  (la),  63,  343,  346. 
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Wilna,  354. 

Windau  (la),  97,  120. 

Zadonsk,  sur  Ie  Don,  54,  82,  136,  160,  283  , 284,  303, 
306,  324. 

Zakekina,  85. 


Zarai'sk,  72,  89,  165,  165,  263. 
Zirianof,  77,  263. 

Zmeeff,  77. 

Zmieinogorsk,  77,  80. 
Zvenigorod,  255,  278. 


' i -'niT  ~ i»i  1 i— ■ mi — 

TABLE  DES  ESPECES 

DECRITF.S  DANS  LE  SECOND  VOLUME. 


Pag 
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— catenulatus 435 
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— coronatus 440 

— Fischerianus 441 

— Frearsi 444 

— Jason 442 

— Kirghisensis 451 

— Koenigi 436 

— Leachi 438 

— Meyendorfi 428 

— Okensis 439 

— Pallasianus 427 

— Panderi 430 

— subcordatus 434 

— Tcheffkini 439 

— virgatus.. 426 

— Uralensis 429 

Amphidesma  pristina 300 

Area  arguta... 313 

— concinna 462 

— Kingiana 31 3 

— Lacordairiana 314 

— Oreliana 314 
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Area  Saratofensis 461 

— Siberica 462 

Astarte  Buchiana 643 

— Duboisiana 455 

— Mosquensis 455 

— Veneris 456 

Astcrolepis  Asmusii 417 

— granulaia 417 

— minor 417 

— ornata 417 

— spcciosa 417 

Avicula  Alberti 523 

— antiqua 319 

— cuneiformis 473 

— Dalailamae 321 

— eximia 324 

— Fiscberiana 472 

— Kazanensis 520 

— semiradiata 474 

— serieea 321 

— subpapyracea 323 

— tenuieostata 490 

— Volgensis 475 

Belemnitella  mucronata 489 

Belemnites  absolutus 421 

— borealis...,. 420 

— Kirghisensis 423 

— magnificus 425 

— Panderianus 423 
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Belemnites  Russiensis 422 

— Volgensis 419 

Bellerophon  hiulcus 343 

— Ingricus 343 

— megalostoma 344 

— Ouralicus 345 

Bothriolepis  favosa 417 

— ornata 417 

Buecinum  dissitum 498 

— incertum 455 

Bissacanthus  crenuiatus 409 

— laevis 409 

Calamites  aranaceus? 15 

— gigas 11 

— Suckovii II 

— trigonus 13 

CalymeneFi  cheri 379 

— Odini 378 

Caprina  Russiensis 496 

Capulus  Ermanii 531 

Cardiomorpha  sulcata 303 

Cardium  alaeforme 502 

— concinnum 454 

— Fittoni 499 

— Ouralicum 301 

— rostralum 302 

Cerithitim  Helmerseui 342 

— Russiense 433 

Cbelyopborus  pustulatus 413 
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Chelyophorus  Verneuili -*13 

Chelonichthys  Asmusii — 399.  405 

— minor WO.  405 

ChemnitziaFischeriana 448 

Chonetes  245 

— sarcinulata 212 

Cidaris  Rossicus 17 

Cladodus  simplex Al  l 

Olymenia  antiquissima 361 

Conularia  Sowerbii — 348 

C.orbula  borealis 472 

Crania  antiquissima 289 

Cricodus  incurvus WO,  -406 

Cryptocrinites  ltevis 34 

Ctenacantlius  serrulatus. . . . 404,410 
Ctenodus  Keyserlingii 410 

— marginalis 418 

— parvulus 418 

— Worth  ii 411 

Ctenoptycbius  crenatus  (Odonto- 

cantbus.) 404 

Cupressocrinites  pentaporus..  36 
Cypricardia  Deshayesiana 30S 

— rhombea 304 

Cyprina  Cancriniana 437 

— Helmerseniana 437 

Cyrtoceratites  Archiaci 359 

— novem-angulatus 358 

Dendrodus  latus 416 

— minor 416 

— sigmoides 416 

— strigalus 399,  405 

— tenuistrialus 416 

Dentalium  moreanum 434 

Diplopterus  macrocephalus. . 399,  405 

— rugulosus 405 

Echino-Encrinites  angulosus. . . 30 

— striatus 29 

Echinospbserites  aurantium 20 

— Baltieus 25 


— pomum 


29 


— tessellatus 381 

Edmondia  unioniformis 299 

Evomphalus  sequalis 335 

— Dionysii 335 

— Voronejensis  334 

— qualteriatus 335 

— Id.  var.  A 334 

Exogyra  reniformis 480 

Fistulana  oxfordiana 471 

Fusulina  cylindrica 4® 

Gervillia  aviculoides 474 


r»g. 

Glyptolepis  leptopterus 416 

Glyptosteus  favosus 399,  404 

— reticulatus 400,  404 

Gomphoceras  Eiehwaldi 357 

— sulcatulum 357 

Goniatites  Rarbotanus 369 

— Bogdoanus 

— cyclolobus 370 

— diadema 367 

— Joss® 371 

— Kingianus 374 

— Koninckianus 373 

— Marianus 369 

— Orbignyanus 375 

— Soboleskianus 372 

Gryplueadilatata 479 

H aplacanthus  marginalis 408 

Hemicosmites  piriformis 31 

Holoplycbius  Flemingii 416 

— nobilissimus 399,  105 

Horaacanthus  arcuatus. 408 

Isocardia  Tanais 302 

Janthina  Issedon 341 

— Imlet 

Lamnodus  biporcatus 400,  40.> 

— Panderi 399,  405 

Lepidodendron  (esp.  dout.)....  10 

— elongatum >0 

Leptaena  alternata 225 

— asella 224 

— convexa 232 

— deltoidea 222 

— depressa 254 

— Dutertrii 223 

— Fiscberi 233 

— Humboldti 226 

— imbrex 2,0 

oblonga 228 

ornata 220 

Ouralensis 220 

227 

231 


r»s- 


sericea.. . . - 
transversa. 


— Ind6t 

Lingula  longissima. 
— quad rata. 


Lueina  heteroclita 460 

— insequalis 459 

— Pliillipsiana 458 

Lyonsia  Aldouini 470 

Mactra  ponderosa 499 

Magas  pumilus 495 

Megalodon  suboblongus 305 

Murcbisonia  cingulata 339 

— subangulata 340 

Musciles  squamalus 502 

Myoconcba  Helmerseniana .....  463 
Mytilus  aviculoides 318 

— Beaumonti 315 

— Fisclierianus 464 

— Pallasi 316 

— Strajeskianus 463 

— Teplofi 318 

— Uralensis 464 

— vieinalis 465 

Narcodes  pustulifer 409 

Natica  Mari® 332 

I — Omaliana 352 

Naulas  suleatus 409 

342  Nautilus  bicarinalus 364 

— clilellarius 365 

— cyclostomus 365 

— Tcbeffkini... 365 

— tubereulatus ••  362 

Nerinma  Eiehwaldiana 448 

Ncvroplerisdichotoma 13 

— flexuosa '3 

— Grangeri 15 

— heteropbylla 15 

— macrophylla 13 

— rotundifolia 13 

— salicifolia 2,  5 

— tenuifolia 3,  6 

— Villiersi 13 

— Voltzii 13 

NOggeratbia  cuneifolia 1,9 

— expansa *>  9 

Nucula  cardiiformis 311 

— Kazanensis 312 

— lnddt 312 

Obolus  Apollinis 290 


237 

293 

292 


Lithodomus  Ermanianus 465  | Odontocanthus  crenatus 408 

— belerodon 408 

Odonlopteris  Fischeri 4,6 

— Permiensis 4,6 

— Strogonovii 4,  6 


Littorina  biserialis 340 

Lituites  cornuarietis 359 

— Odini 360 

Lueina  corbisoides 459 

_ Fischeriana 458  Onchus  beterogyrus 409 


— Griffithi 302  | 


— subl®vis 409 
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Orbicula  Bucbii 

— reversa 289 

Orthis  adscendens 203 

— anomala 202 

— arachnoidea ^gg 

— Asmusi lgl 

— calligramma 207 

— Id.  var.  orthambonites.. . 207 

— crenistria 193 

— eximia jg2 

— extensa 2 10 

— hemipronites 203 

— inflexa jgg 

— lunata 189 

— Michelini isg 

— moneta 209 

— obtusa 212 

— Id.  var.  eminens 213 

— Id.  var.  expansa 213 

— Olivieriana 193 

— opercularis i87 

— parva i8g 

— Id.  var.  avellana 188 


Pecten  Kokcharofi 

— lens 

— nummularis... 7 

— Sibericus 

— Simbirskensis 

— subGmbriatus 

— Valdai'cus 

— undulalus 

— lndet.. 

Pentamerus  Bashkiricus. . . 

— borealis 

— conch  id  iu  in 
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— Knightii 

— Vogulicus 

Perna  quadrata 

Phillipsia  Eichwaldi 

— Ouralica 

Pholadomya  Dubois 

— Russiensis 

— Uraiensis 

Pliolas  Waldheimi 

Phyllites  Kamischinensis. . . 
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473 
329 
491 
527 
328 
490 
327 
117 

119 
116 

120 
113 
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474 
376 
378 
469 
469 
468 
466 
302 


— plana.. 199 

— resupinata (83 

— Id.  var.  striatula 183 

— semicireularis 211 

Pinna  Ivaniskiana 519 

— Russiensis 483 

Placosteus  arenatus  (Psammos- 
teus)  401 

— Verneuili 201 

— Wangenheimi 194 

Orthoceratites  bacillus 355 

- calamiteus 553 

— duplex 351 

— mseandrinus  (id.) 404 

— undulatus  (id.) 404 

Platygnatus  Jamesoni. 4ig 

Pleurotomaria  Altalca 337 

— Frearsi 339 

— ovalis 554 

— BlOdeana 432 

— vaginatus 349 

— vermicularis 355 

Osteodesma  Ifutorgana  ....  297 

— Karspinkiana 358 

— Ouralica 336 

Osteolepis  major 405 

Oslrea  inatercula 330 

— Worthiana 4.32 

— vesicularis 491 

Panopma  antiqua 466 

— Lepeehiniana 457 

— peregrina 468 

Productus  Gancrini 273 

— carbonarius 271 

— Qualeniana 467 

Pecopteris  Gopperti 2 7 
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— Grandini? 13 

— Wangenheimi 2 8 

Pecten  Bouei 326 

— demissus 475 

— horrescens 280 

— Koninckianus 274 
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— Leplayi 267 

— Ingrim 32g 

— medusa 270 

523  Productus  membranaceus 283 
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- punctatus 276 

- pustulosus 276 
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Id.  var.  A 272 

- semireticnlatus 262 

Id.  var.  A 264 

■ Id.  var.  B 264 

slriatus 234 

subaculeatus 282 

tenuistriatus 260 
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Psammotepis  paradoxus  (Psam- 
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Psammosteus  arenatus 417 
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— major 414 
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Reussia  pectinata 502 

Sanguinolaria  ROmeri 300 

Schizodus  devonicus 510 

— Rossicus 509 

Serpula  ompbalotes 36 

Siphonetreta  verrucosa 287 

— unguiculata 286 

Solemya  Biarmica 294 

— primieva 295 
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— incerta... 1 4,  9 
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~ Id.  var.  aequalis 133 
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— Annossofi 155 
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— biforatus 135 

— Id.  var.  lynx 136 

— Id.  var.  dentatus 138 
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— Blasii nos 

— crassus jgg 

— curvirostris 172 

— disjunctus 157 

— glaber i44 

— Glinkanus 170 
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Terebratula  acuminata. 

— Alinensis 

— ambigua 
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....  150 

— Geinitziana. ....... 

83 

....  130 

— Helmersenii 

81 
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74 

99 

63 
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480 

57 

59 

— plicatella 64 
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— Puschiana 
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— reticularis 

— rhomboidea. . . 

— Koissyi  

— Koyeriana 

— sacculus  

— Sclilotheimi . . . 
— Strajeskiana. . , 

— striatula 

— Strogonofii  — 

— subcamelina. . 

— sublepida . . . . 

— subrotunda. . . 

— supersles.. . . . 

— varians 

— ventil'abrum . . 

— Versilofi 

— Wilsoni 

Tkracia  Frearsiana. . 
Trigonia  clavellata.. 

— elongata 

Turbinolia  centralis. 
Turbo  Jasikofianus. . 

— Meyendortii. . . 
— Puschianus. . . 
Unio  Eichwaldianus. 
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460 
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451 
450 
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ERRATA. 


Page  56,  ligne  de  la  note  2.  — Kcyse,  lisez  Reyse. 

c>*e  ii«-ne  et  n.  85,  9°  ligne.  — Bielozeskoi,  lisez  Bieloretzkoi. 

Page  22-if  1S“  Ugne.  - La  figure  4 do  la  pi.  xtv  se  rapporte  au  Lepuvna  Du'ertrii  el  non  au  L.  asella,  amsi  qu 

je  m en  suis  assure  dans  la  collection  de  M.  Bouchard,  a Boulogne. 

Pan,-.  259,  26“  ligne.  — Fig.  2,  lisez  fig.  11. 

2 .a  colon ne  des  espbees  —res  et  non  pas  dans  la 

eolonne  ddvoniemie.  ... 

Ibid  T.  Livonicn.  - Placez  le  signe  n dans  la  eolonne  devomenne. 

,bib’  r pugnus.  - Reeulez  les  signes  n et  t d’une  eolonne  vers  la  gauche. 

Ibid:  T.  reticularis.  - Ajoutez.  les  signes  a d f dans  la  eolonne  des  espbees  devomennes.  • 

Page  583.  T.  tumida.  —Page  68*,  lisez  p.  33*.  ^ 

Ibid.  Pentamerus  borealis.- P.  66*,  67*,  lisezV.U\  35  et  58*. 

Ibid.  Spirifer  crquirostris.  — P.  37*,  lisez  p.  29. 

Ibid.  S.  biforatus.  — P.  57*,  lisez  p.  29. 

Ibid.  S.  lynx.  — P.  66*,  lisez  p.  54*. 
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Page  386.  Orthis  adscendes.  — Page  56*,  lisez  p.  29, 

Page  387.  O.  calligramma.  — P.  56*,  58*,  lisez  p.  29,  30. 

Ibid.  0.  cxtcnsa.  — P.  59*,  lisez  p.  30. 

Ibid.  O.  inflexa. — P.  56*,  lisez  p.  29. 

Ibid.  O.  hemipronites.  — P.  56*,  lisez  p.  29. 
ibid.  0.  Obtusa.  — P,36\  lisez  p.  29. 

Ibid.  O.  pared.  — P.  57*,  lisez  p.  29 . 

Ibid.  0.  plana.  — P.  59*,  lisez  p.  30. 

(bid.  O.  sirialula.  — P.  59,  lisez  p.  30*. 

Ibid.  Lepicena  deltoidea.  — P.  66*,  lisez  p.  34*. 

Mid.  depresses.— P.  66*,  lisez  p.  34*.  38*. 

Page  388.  /,.  imbrex.  — P.  56*,  58*,  lisez  29,  50. 

Page  389.  Siphonotreta  unguiailala.  — P.  57*,  lisez  p.  29. 

Ibid,  S.  verrucosa.  — P.  58*,  lisez  p.  30. 

Ibid.  Crania  antiquissima.  — P.  57,  lisez  p.  29. 

Ibid.  Lingula  longissima.  — P.  56*,  lisez  p.  29. 

Page  391.  EvomphalusqMlteriattis.-V.H8*,  lisez  p.  30. 

Page  393.  Conularia  Sowerbii.  — P.  74*,  lisez  p.  38. 

Ibid.  Orthoceratites  bacillus.  — P.  58*,  65*,  lisez  30,  33*. 

Ibid.  O.  duplez.  — P.  56,  58,  lisez  p.  29,  50,  53*. 

Ibid.  0.  vaginatus.  — P.  56,  58,  59,  lisez  29,  30,  33*. 

Page  594.  Calymene  Fischeri.  — P.  56,  lisez  p.  29. 

Page  595.  Asaphus  expansus.  — P.  31,  56*,  58*,  59*,  71*,  lisez  p.  15*,  29,  30,  30*,  57 
Planche  G.  — Fig.  6,  a,  Reussia  pectinata,  lisez  fig.  6,  b. 

Planche  53.  — Ammonites  Kirchisensis,  lisez  Kirghisensis. 

Planebe  37,  fig.  11-14. — Actcon  Peroshiana , lisez  Peroskiana. 

Plancbe  38,  fig.  9.  — Cerithium  Russiensi,  lisez  Russiense. 

Ibid.  fig.  28-30.  — Cyprina  Kilmerseniana,  lisez  llelmerseniana . 

Planche,  39,  fig.  19-21.  — Myoconcha  Hilmerseniana , lisez  llelmerseniana. 

Ibid.  fig.  31-53.  — Hermanianus,  lisez  Ermanianus. 

Planche  40,  fig.  17,18. — Thracia,  lisez  Thracia. 

Planche  41,  fig.  16-19. — demiessus,  lisez  demissus. 
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2 Gdariter Rossicus  VBucA.  C. 

3 . Zfemicos??ides  ppriformis.  VBucA.  S. 

4-  Crpptocrimtes  favis  , Band*.  sp.S. 
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Russie. Terrain  Paleozoique 
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| 

A 
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1 . Spwifer  Tcheff/uni > , nob.  S. 
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* 


Thiolat  del 
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$.  / lynx/.Eidwz.  (amer)  J. 

I s. id-  b rujsie  ) 


5 . Spu-ifir  dentalus  , Pcutd  . Sp.  S. 

6 S.'..  - pocky rmchus , nob.  ( ouraL ) D. 
/,  S.  IdbeUiuny.  nob.  ( ibid,.) 

8.  S. . (stinkaJius,  nob}  (ibid.)  D 


Russie. Terrain.  Palcozoique 


Pi  IV 


TKiolat  del . 


Imp  l.emeraer,aPaTis 


i Spinfer  Mt/  f ehisonicuius.  de  Son. D.  | ■?'  Spirifer  Anossdf  , iwl  D 
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,5.  Spirifer  A'rdiiaa.  Murch  , 'D. 


PI.V. 


Kussie  .Terrain  Faleozoique 


Imp  Lemercier.a 


Tliiolat  del 

i Spirifer  (homo.  . F.ichw . / . 

2,  j Mosqueiisis  , Fisc/v.  C. 


,3  Spirifer  (franosus  , nob  D 

q J snperbus.  Eic/tm.  ( ouraLj 

5.  S.  muralis  >u>b . D. 


6 Spirifer 

7 S-  ' . 


uidei  D 
Lentiaihun.  nob  D 


Russie. Terrain  Paleozoique  . 


P1.V1 


I tmp.Lemeraer.aPans 


i.  Sp infer  Strangwayn , nob.  C . 
z.  J crassus  do  Ko/i . C. 

3 S.  . mcrassaiat , Eiduv.  C. 

4.  S . sl/iatus . Sow.  C. 

5.  S.  glaber . Mart.  C. 


8.  Spiri/er  hneaUis  , Mart.  C. 

/.  /.  . quadrr.radj.atus,  nob.  C. 
ff  S. ...  . Lamarckii  , fisch  . C. 
pS.  Blasti  . nob  !' 
w S.  . . . Ponded  . nob.  S. 

u.  Terebralula  amahs , Soto  C. 


n.  Spirifcr  hystericus  ? Sddot  P. 
i3  S.  . . ijuteL.  P. 
i(  S.  . caroirostns  ,iwb  p 
lb  S.  . ■ Saiwiae,  nob.  C. 
i6.  S.  . rectus  Pani.  Sp.  J. 


Russie  .Terrain  Paleozoique 


PI  .VII. 


-Russie  .Terrain  Paleozoique . 


Thiolat  del. 


linp . Lemercier.a  Pans . 


■i.  Pentamenis  borealis,  Eichw.  S 
% P. ronchichwTL , Dal m . Sp  S. 

3.  P cfalealusy  Balm  . Sp.  S.  D. 

4.  Terebralula,  Sch lot Zeuni . V.  Bnclr.  P 


b.  Tcrebralidas  siiperst.es  . nob.  P 
6.  Strigocep /talus  Bartini, . Bc/r.  c enrol ) 
/.  Spirtfer  msularis  . hchw . Sp.S 
P Pej'elrauda.  micella  , Dahn  S. 


p hidden  twice . 

10.  Terebralula  coucentricu.  V.  Buck  D. 
n.  f ni  Par.  P. 

12.  7 . pectin  i/era.  Join  P. 


* 


■ggSjijSjiSS^ 


Russie  - Terrain  Paleozoique 


lmp.Lemeraer.aTaris. 


12  a 


12  C 


Tliiolat  del 


/ 7’erebratala 

fovtuaai/a  . nob  P. 

'd  Jcrcb: 

t /’ 

'/Iowa  Lou  P. 

- /' 

s 

Hehncncmu.  V.  Pitch. D. 

' s.  r 

t.  /' 

subcamclma-.nob  J. 

f).  V 

camdina , F.  Buck  J.  \ 

to.  r 

nuda , V.  Bach.  S. 
MtmlttJ  Mali  . L - 
jhsifff  nnis . tu>(>-  C. 
' ctduif ala. . Jchht.  F. 
Fuse Juana  . nob.  D. 


'//.  Terebrabihi 

-a  r 

a r 
u r 

ib  T. 


BJodcana  . nob.  C 
ttmbutita . Mu.  Sp.  i 
vhomhotdea . Pad/  ' 
acunwuda . Sow  l 
Mymdorfu . nob  D 


<* 


I 


Russie . Terrain  Paleoaoique 


FIX 


Thiolat  del.  Irap.I.emercier,aParis. 


1.  • TerebratuUi ■ pug/ms.  Sow.  C. 

2.  7 ' . . . . oicvrodm  . PhilP.  0. 


3.  r . 

L worn  at . V Audi  D. 

4 T. 

Huottna . nob.  7b 

5.  7:  . 

Gamluana  ,nob  P. 

o:  r. 

Stra/es/aana , nob . i ourai) 

/ Terebraiida 

VerstloJ'u  . nob.  .D 

8.T. 

Miiiv/u  . Sow.  S 

p T. 

rndiahs,  PkiP . C 

io.T  . . 

aprmis,  iwb.  S 

it  1' 

anniaspus,  Elduv  wuralj 

is  T.  .... 

rchcu/aris  . Ltnn  S.D. 

]3 . Terebratn/a  asperti  . SchioL.  D. 

Ji . T subhptdo  Ktb. , c»ral J 

l 5 . T A hue  ns  is.  nob.  D. 

Hi  T.  Duboist . nob.  S. 

jp . Orthis  Asnut.n  nob  S. 

id.  0 . . uradmoidea. . P.'iiiL.  Sp.  C. 


Russie  .Terrain  Paleozoique 


PI. XI . 


Thiolat  del. 


lmp.Lememer,a?aTis. 


i.  Orths  arachncidecL-  PIuH.Sp.O. 

2 O.  exunia,  , EirkvaM  C. 

3.i 0 Otimeruwa  . nob.  C. 

4.O..  . . crenurlrta. , P/uU.Sp.B. 


5.  Orths  WaiiqaJiMms  , nob  P. 
S.O.  . inf  kora , Pn/td . Ip.  S. 

/.  0.  planets.  Pcuiil.  Sp.J. 
8,  0 . Vernatih  , Elchw.  ,f. 


Russie  Terrain  Paleozoique 


PL  All. 


Thiolnt  del 

Imp.l.e.mercip.raRiris;. 

1 Orth/s  Verna////,  lurh//'.  S. 

1 3 0.. 

. adscendmr.  Pond.  S 

; . 6 id  oar.  striatu/a  SMt.  D 

z V . . ct  noma/a  , Sefi/ok  .3 

I 4 0. 

. hemi/mmtes  \CBuc/i  S. 

1 / 0 MiMini  la/  C. 

5 0. . . 

. resufi/rw/i; , Mart.  CP. 

Russic  Terrain  Paleozoique 


P1.M. 


i Ortfus  Michdine.  Leo.  C. 

2.0.  . . opercularis,  7108.  D. 

3 0 parva.  , Pond  . Sp.  S. 

4 0. id  va. r.  aoeUana.nob.  S. 

d.  0.  . dej/antida.,  PalmaivfSuedp) 


6.  OftMs  liuutia  J.Sow.foai'aLj 
/.  -.0.  . . . caPk/ramma, , Dalm.S. 

8.0. id.  oar.  orthamboiutes,  S. 

q.  0 id.  ear.  ovala.  S. 

10.  0 monsta,  Eufao.  S. 


n.  Oithis  zxtmscu,  Panel-.  Sp.  S. 

12  0.  - Semicircularis . Eichw.  S. 

13  0 . . obtasa.  Pond  . Jp  f. 

t&  0. id- . oar.  iminens . J. 

lE  0. id-,  var.  expansa  /S. 


Russie  Terrain  Paleozoique 


PI  .XIV. 


Imp.Lemerder.aTaTis 


Thiolat  clel 


/ . LeptcencL  OuralensLr . nob.  S. 
2 .L ' . . . . Duterb'iL,  Murc/b.D. 


3 LepUencv  asdia rwb  D . 


L Datertrus.  March.  D. 

3 /,' ddloukcLiConr..  S. 


6 Leptocnco  cdtemaia, . Emmons.  S. 
■■  l\ Humboldtc.  nob.  S. 


Russie  . Terrain  Paleozoique  . 


PI  M. 


Thiolat  del . 

4 . 

LeptaTUL- 

sericm. , Sow,  S. 

6. 

Zeptrena.  Fircheri,  nob.  D 

40. 

ChoJieles 

Imp.  Lemercier;a  Paris 
sarczmilatoL,  Sdd.  Sp.  C.P 

2 

L 

obhmj/a,  rand'.  Sp.  S 

/■ 

1 depressa,.  Sow.  S. 

11 . 

Productus 

membranaceus,PbuS . P. 

3 . 

L 

imbrex.,  icL.  Jp.  S. 

8. 

I omalas,  Eickw.  S. 

12. 

Chtmetej- 

Tuma. . nob.  D. 

/ 

L 

tnmsoeisw,  id.  Sp.  J. 

S- 

Zepicena / ? 

3 3 . 

FrocUuZij' 

ccstaius.  Sow.  C. 

5. 

L 

corwcxa,,  id.  Sp  S. 

35. 

P. 

undatus,  Z>efr.  C. 

Russie . Terrain -Paleozoique 


PI. XVI. 


Thiolat  del  Imp.  Lemercier.a  Paris 


1 

Prodactus  semireticulatus , Mart.  C. 

■ 5 . 

Productus 

scabruulas , Sow  0. 

S 

Productiu 

subaaileatas.  Mural . D 

z . 

P..  . 

. . . caj-boiiarms,d&KoTi.C. 

6. 

■ P. 

temustnatus . Twb.  C. 

10. 

P . 

in&rolobiis,  PhdL.  C. 

3 . 

. . . lobaXiu . Sow.  C 

7 

P.  . . . 

yjyphoides,  de  Kon.  C. 

11 

P...  . . 

pusLulosus,  Pkid.  C. 

4 • 

P . . 

. . lephmi  , no&.  P. 

S 

P.  . 

Caiwrvu  . nob.  P. 

1Z. 

P... 

jic/  cuiteiu . Ma/d.  C. 

ftussie  Terrain  Paleozoique 


z V V . 


' 'J  -- 


Thiolat  del . 


ProrfucUis  stnatiis  . Fischer  (’. 


Pro  dados  gig  aniens , Marl  (■ 


Kussie  Terrain  Pqleozoique 


^ S'- 

: rmw? 

, • ".  ‘V 


Imp  Lemeraei.aParis 


Ttaolal  del 


1 . 

Produclus  Jwrreicens,  mb.  P 

5.  Prodactus 

scairiadus,  Sow.  C. 

2. 

P 

pddbmyensis . Pht/L.  C. 

6.  P . 

mediua.  . de.  Aon.  0 

3. 

T. 

jmnctatos.  Malt.  C. 

7.  P 

Guicruus,  nob.  P. 

4 

P.  . . 

. productoides  Murch/.SpD. 

8.  P 

lolalas.  Sow.  C 

g.  Pro  ductus  seJiurcttcuIaius  oar.  Martini  C 
w.  P.  senuretiadaJiis  Mart . C. 

n.P.  Nt^JedieVL. . nob.  C. 


Hussie  .Terrain  Paleozoique 


PI. XIX 


' ~ Imp.LemercieT.aTaris . 

TKiolat  del 


i . Orbiada,  BiicJul  , nob.  S. 
2.0  ...  renerscu  , nob.  S. 

3 Obohu  Apollons . Eichw.  S. 
i . Sokmyas  Biarmiuo.  nob.  P. 
f.S  . priniceva-,  Phil!  C 
6 . AUorisma,  ragulans  King.  C. 


p SckaocLa-t  Rossicus,  nob.  P. 

8 . id  . oar.  P. 

$ . Ostoodesma.  Kutorgana-.  nob.  P. 
10  Undo  uniboaatus . Fuck.  P. 
u . Area  King  bum.  . nob.  P 
n A aigata  n J Sp  l 
iS  . Area  LorordairiajUL  At  don.  C. 


)i  . Macula.  Karauwisir , nob . P 
iS . Cyprimrdia.  rhwnbea  , T%.  -C. 

16  Mgtdus  Patlasi  , nob.  P. 

ip  M leploji , mb.  C. 

18 . Edmondia  unio/iifornus  ,,Phdl.Sp.C. 
ip  . Swigiun.olo.rw  Rdmen . nob.  C . 


- 


Russie . Terrain  Paleozoique 


PI  .XI 


Thiolat  del 

i Cyprkoj'dias  Deshayesiana-.  nob  S 
z Caj'diomorpluis  smata,  d&Kon.  C. 
i Area.  Ordmia. . nob  D 
i . Mycdodon  suboblongns.  mb.  D. 
6.  AmphioLsma.  pristuio , nob  C. 


6 Isocarctia.  Thuds,  mb.  D. 

/ Mytdus  rwuuio'ides.  nob.  D 
8 Schizodus  dcoontau,  nob  D. 
g,  b/aetdn.  wdufarmu.Eufap.C. 
to . L uchuL  ? Orijpihi . mb.  D. 
it  Cardim.  Oura&em-.  nob.  C. 


n.  Piimcu  Ivaniskiancty,  nob.  C. 
j3 . Avicula > antiqua. . Miinst.  0.  P. 
ttj.  A ..  .Evuuwsit.nob.P. 
iff.  A sericeo  . nob.  P 
iff.  Peden  Koktharofi  .nob.  P. 


t 


1 m 


Russie  . Terrain  Paleozoique 


PI.  XXI 


■ 


Thiolat  del . 


Imp.Lemerciei'.aParis . 


i . Aoiatla.  Wrthii  nob.  D. 
a . Pecten  Iiu/rwe  nob . D. 

3 . Amcula,  subpapurncecL  nob.C. 

4 Pedeiv  ('uidetj  0. 


5 . Pedeiv  sutfuniriaius . nob.  C. 

6 . P. ... . Boaei  nob.  0. 

y P.  ... . Siberians . nob.  C. 

S P.  . . dhpticus . P/uH.  C. 
y)  Ujuo  EuSiwcddiamw , nob.  C. 


io.  Aviada,  zzumao.  nob.  D. 
u.  Allorisma,  rcyyulans,  Kuuy.  C. 
it.  Pnmla,  / indet)  D. 

13.  Ostrea,  malerculcu . nob.  P. 


Pl.XXII: 


Russie  . Terrain  Paleozoiqne  . 


Thiolat  del. 


1 A v icald  Vcdcidajric&.jwb.tBogdo)  \ 

2 Mytilus  BecuimontL,nob.  (ibid.) 


3  . Ammla,  Alberti,  ? Miinst.fibuL) 
i . Cerithiurn,  Bebnerseru, , nob.  S. 

6 . Pleuroto maria.  p'enea,  nob.  P. 


Murdusoma.  sub  any  ulata.,nol.P 
M. caujulata . His.  S. 


•vA 


Russie . Terrain  Paleozoique 


PL  Mill. 


Thiolal  del . 


Imp.  Leinercier.a  Paris 


y* 


V EuompJiahu  qaallenatiu.Sddjol.S 
2 . . . id  . . oar.  A. 

3.  £.  Vororuaenj’U'.iu/b.D 

4 . E aqualis,  Sow.  Jp.  C. 

6 Janthimv  Issedori,  nob.  ( oltaij 


6 . Rewvtomaria  Atlcuxa, . nob. 

y , P B/xitica,  mb.  S. 

S . Enomp/wlaj-  Dumysd- Moidf.fp.C. 
p Nation  Onudiana.  de  Kon.  C. 
io.  ' Copulas  Emani.  nob.  C. 
ti . PUurotomai'ia.  Pkipinskuma.  nob  C. 


12..  Pleurotomana  Ourahca.rwb.C. 
i3.  Liitorma  biserialis.  Phdl.  Jp.  C. 
ii.  Janllum,  { in  dot.)  C. 
id.  PorceUULretrorsa...Munst.  D. 

16.  BeUerophon  OwnUciu.  nob.  S. 


A 


ImpLeniercier,aPavis 


Thiolal  del 


Russie . Terrain  Paleozoique 


pi.  sov. 


4a 


l . Bellerop/w/i.  myalosiona.Mdi.S. 
z B . . ingnaiy  nob.  D. 
i Porcellia  armata . nob  D. 

I . BeUerophon,  hurfcus.  Sow.  C. 


5 . Coiwlaria-  Sower bu..  Difr.S. 

6 . Orthocemtiies  oaymatos.ScMot.S. 

/ 0 duplex,  Wahl.  S. 


8 OrOwceratSes  bacillus.  BiAw.S 
g . (jomplwceras  EichwaZdi.nob.S. 
io.  Cyrtocemtites  iwvemanynlatm.iwb.d. 
u.  C Arduzui , nob.  S. 


f 


Russie . Terrain  Paleozoique 


pi.xxf. 


Thiolal  del . 


1 . Orthocemtites  ooahs,  PluR.  C. 

2 . 0.  duplex  Wahl.S. 

2.  0 Frecu’si . nob.  C. 

R.  0 . oernuxulcu'is.nob.D. 


5 . Orthoceratites  cahu/uteus.  Miinsl . 

6.  Gomphoceras  sidcwtulim  nob.D. 
7 Litmtes  coniaaneUs.J.  Sow. 

8.  I.  ..  Odda , Eichw.  Sp.  J. 


hnp.Lenierrier  a Pam . 

p Nautilus  Tchefflwu,  nob.  C. 
to  N.  . buxuviahu  de  Ron . i 
n.N  . . ditdlarms  J.  Sow.  C. 
it.  N.  . . tnbemdohis . Sow.  C. 


v 


Russie . Terrain  Paleozoique 


PI .XXVI 


Thiolatdel. 

/ Gu/uaJites  Bogdocuuis . V.Bndo. 


2 . G Jossoe,  nob . C. 

} . G id.  oar. 


Irap.LemeTcier  aPans . 

/,  Gomatites  Korwic/ciaruu,iwb . C. 
bf.O  ...  Sobohrkycuuis , nob.  C. 

6 . G. Orbijmgamw,  mb.  O. 


Russie  . Terrain  Paleozoique 


PI. Mil 


Thiolat  (lei 


1 (/omabies  dtadviut,  froldf'  C 

2 0 . Mtvitmus,  nob. 

j (}  . Barbotiuutf , nob.  C. 

1.  (/. ct/dolobas . P/M.  C. 

5 . Cr  Kuigiamis . nob.  8. 


S.  EduMspharitM  awon/inm ..OylLtp.S 

■ £ UssetiiUuj'.PIuil.P.imiiip.3S/) 

8 Cab/msn *■  Odini  Euhw.  S. 

(j  Paten  Valdmcas . mb  C. 

in.  Edww-Enavutet  striatus . Ptutd,  j p.  S- 

n Catyimna  JtsAiri,  EuAw  f. 


12  NaJiat  Marita  nob.  C. 
ti  Asapkus  expansns.  DaJm,.  S. 
tl  PhiMpsia  fjdwaidJ. . fiscE.  0. 

15  PWipsta.  indet  C 

16  P.  Owalica.,nob.  C. 


Russie . Terrain  secondaire  ( Systeire  Jurassiquey 


pi.xx.vm. 


Imp  Lemercier.aParis . 

/.  it.  Belemnites  Yohjcnsis.  d 'Orb.  \ i5_n . B . borealis,  d 'Orb . 


Delame  lith. 


* 


Russie  .Terrain  secondaire  fSysteme  Jurassique) 


PI  XXIX. 


Lp.Belemmies  dsolulus, Fischer  \ SL16.B  Rwunsis,  d'Orb.  \ 1/L21.B . Kirghisensis  d Orb 


Delarue  lith 


Imp  Lemercier.aPans. 


A 


Rusde  .Terrain  secondare  (Systeme  Jurassiqiiej 


pi.m 


Delarue  litli . 


Bdeimites  Pandtriimus,  d 'Orhqng 


Implemerrier  aParis 


I 


i 


~4 


Russie  .Terrain  secondaire(SystemeJurassique) 


Iinp.Lemercier.aParis 


J.Delaruelith. 


i_S  Belemniies  majnificus , d'Orb.  \ 6 - 12  . Ammonites  iurtjaiiu'  ,de  Bach 


1 


Kussie  .Terrain  secon&ire  (Systeme  Jnrassique) 


pi  .mu. 


J. Delaine  del 


Imp  Lemercipr.a  lVis 


_ 3 Ammonites  Pallasumtis. d'Orb.  | 4.0. Ammonites  Jfeyendorjei.  d'Orb  | 6,  to  Ammonites  uralensis,  1‘ Orb. 


Russia.  Terrain  secotidaire  (Systemc  Jur&ssique) 


Plfflflt. 


J.Delanie  lith 


Imp.L 


.piuerner.ij 


Pans. 


$ Ammonites  Panden.F.ichwald . \ 6.S  Ammonite-  b,yhisensis . d Orb . 


g _ i3.  Ammonites  E iqhin,  Petal 


Rtissie  .leftain  secondare  ( Systeme  Jurassique) 


Yi.xxm. 


J . Delarue  del . 


Lmp.Lemerder,aPans . 


i_5.  Ammonites  cordatas.Soiv 
6-/  A subcordatus,  d 'Orb. 


8.12.  Ammonites  catmulatus . Fischer. 
13.1J  A / Okensis,  i'Orb. 


1 


' 


Russia  . Term m secondaire  (Sysleme  .liirassiquo'i 


Pl.XSKV. 


Belanie  del . 


Imp.Letnercier.aParis . 

i . 6 . Amm.on.ites  Kanyiijow . \ 7.7 . Ammonites  Leacki  , Sow . \ 10. i5 . Ammonites  Tcheffkini.i'Orb. 


PI  fflVI 


Ijjip  - Lemercier,  a Pari?. 


Riissic  Terrain  seoondaire  (Sysitime  Jurassiquei 


J . Delarae  del . 


i_3  .Ammonites  coronatus.  Bruj 


t. J. Ammonites Fisckericuws ,d'Orb.  | g.i5.  Ammonites  Jason,  Zietrn 


s 


Russie  .Terrain  secondaue  ( Systeme  Jurassiquei 


pi  mvn . 


Imp.Lemercier,a  Paris 


J . Delaine  lith 


l.t,  Armwniiw  Frearsi,  d'Orb. 
5.4.A  biplex  . Sow . 

i f_  Cherruutzia,  Firche-riaua- . d Orb . 


y_  TTerLn&oo  EukuoolcLuuico,  d.  Orb. 
8 Jl.  Action  Fmrsuuuc,  d’Orb. 

12./4. A . Peroshcma. . d'Orb. 


| i5-i6 . Turbo  FuschmruiJ' . d ’Orb. 

1/.18.  T...  Met/mdorfei.  d 'Orb. 
I ig-20.  T Jasicofiaiuu , cL  Orb. 


Russie  .Terrain  Secondary  (Systeme  Jurassique) 


n.xxxm 


J.  Delaine  lith 


i-2.  Pleurotomana-  Btidiicmii. d'Orb. 

5-  P Blodeaita.  d'Orb. 

i-5.  P . . . Wortkuuw.-.  d’Orb. 

6.8.  Bitccmum  inccrtum  d'Orb. 

S - CanlJuum  Russian. e.  d Orb 


10-  Denialmm,  Moreamvn.  d'Orb. 
11.13.  Car  drum,  coucuimm.,  de  Buck. 
U-i;.  Astarte  Duboistancv . d'Orb. 
18.20.  A Mosqiunsu,  d'Orb. 


Imp  Leineraer.aPans. 

21.22.  Astaite  veneris . Eickw 
23-id.  A . Buchuma , d Orb 
2&  c Cypruia.  Canciinicmd.  d 'Orb. 
l8.3o.  &.  . Velmerseruana  d’Orb 
bi-fz.  Ludiia,  Fisdwuma, , d ’Orb. 


<■ 


\ 


- 


Russie . Terrain  secondaire  ( Systeme  Jnrassique ) 


pi.mii. 


J Delaine  lilh 


Imp. Lrmernei,;i  Paris 


1.3.  Lucuuc  Idulkpsiancc , d'Orb. 

4-5.  L corb Isoldes  . d'Orb. 

6.8.  L nimqaahs,  d’Orb. 

O-io.  I . . hciero  cilia , & 'Orb. 


n.i3.  A/m  Saratofciisis  , d'Orb. 
i4-j6  A . Siberia!  . d 'Orb. 

17.18 ■ A.  ..  coricirma , d'Orb. 

17.21.  JIt/o concha  Hdmcrscmarici  d'Orb. 
22.23.  Myiilas  So-a/'eskiamis  d Orb. 


21.26.  My  Ulus  [fralensis . d Orb . 
26.28.  M . . . Tischeriana  . d 'Orb. 

29.30  M ..  oicimUs . d 'Orb. 

3/.  33.  LUhodonias  JLniuuuanus  d Orb. 


« 


Russie  . Terrain  secondarre  ( Systeme  Jurassique) 


PI  XL . 


J.DelaJuelith. 


Imp.Lemercier.a  Pans. 


;_3.  P/wlas  Waldheim u , d'Orb. 
4.1.  Pajwpaea  cu/Uqua , d’Orb. 
bip.  P . Qucderiumx,  d'Orb. 


dp.  fmopaea  Lepe.cJwmma .d’Orb. 
10- J2  P.  pcreprina , d’Orb. 
i3.ii  Fhcdadonupa,  l/ralmsis,  d'Orb. 


ix  16.  PIudadoHvja/  Vubou , d Orb. 
j 7. 18  Thraaa  Frearsumao,  d Orb 
ipofi  Fistula  net  oxfordiwui . d'Orb. 


Russie .Terrain  secondaire  (Sysi^me  Jurassique) 


PI  XU 


J Delarue  del . Imp  Lemei'cier.a  Pans 


y_4  . Zvoysicu  Aldoiuiu.  , cL  Orb.  i ft  10.  A oicula  Fisch&ricuui  d Orb . 

5 _y . Corbidci  boreal uc  . d Orb.  j 11.12.  A.  ciiu&i^orniis  , d Orb. 

I iLid  Crervdca  omen  hides  . Sour 


16. ip  Pectefi  ./ 'H'issus  . Bean. 

20-23  P aiwwudans  , /Zullipf. 
ib-  AvicuUi  . olgensis , d Orb. 


. 


Russie  .Terrain  seoondaire  (Systeme  Jurassique) 


P1.XL1I. 


J.  Delame  lilh. 


Imp.  Lemercieiqa  Paris. 


/_?.  Fedm  le/is . Sow. 

3-4.  P Jibrosus , Sow. 

$-/.  Lima,  *consobrina  . ci  Orb 
tf-  £ PfuMipsu, . d 'Orb. 

g.io.  Exogyra  reriiJvrniis,  Coldf. 


u _i3.  Terebfatula  oxioptichcL,  Fischer. 

i4-iy.  I Dorians . SchfoUu. 

i8_u.  T pcrson/ita, . deBuch. 

n.o.5.  T.  . aptycha,,  Fischer 

2/3o  T. Fisc/ieruuicu  d'Orb. 


3i3z.  Ter ebr alula  Strogonoju.  . d' Orb. 
33 34  T.  . - . Royerumcu,  cb  'Orb. 

33.36.  Aviadcts  semi  radialu, , Fischer 


Russie  Terrain  Crelace . 


PJ  XLI11. 


i 


i 


i 


C if  H ft  11  H 


"f 

\\  r#4 

: 

fig; 

| ;4 

mm H.  & 

-if  • 

# 

;v 

.J 

J.Delarue  del 


Imp.  Lemcrciern  fiiris 


r.i  BelemM/a  mumna/a  ,dVr6. 
5.;  Atnada  tenucwstala , Kama' 

S.  to  Pteten  nndidaius.  Miron. 

//  4 P Jimkrskens/s , dVri 
dr.  Tereoratuhz  odop/icatalSow 


1S.20.  Tereim/ula  s/natnla,  font 


2Ll3.  T. a/rnett.  Jaw 

2I.2S.  I. y mails,  Jchloth. 


zjJo . Mat/ar  pumdus,fow. 


3/..V  (aprcna  Piusieosts,  d Od 
34  Turimol/a  cenlralis  Afat/Ml 
35.  h.  Suedmun  dess/ Aim . £c/ue 
Mfy  Pardn/m  fitte/U,  dVrl 
4o  it  /Wudm  po/ulavs/i,  Piclutidd. 


Russie  .Terrain  Paleozoique 


PI  F. 


lb 


THiolal  del 


Imp.  Lemercier.a  Paris. 


la.b.c.d  Noggeralha.  expanse,  Ad.  Br. 


Russie.  Terrain  Paleozoique 


PJ  ¥ 


'ymSg 


Imp . lemerciepa  Pans 


Z.  jR 


i a.  b.  a.  d.  e Pecopw'is  Gcepperti  Morr. 


WangenAmm,  Ad.  Br,  _ 3.  cl,  b,  c Odontopteris  /'ischiin  .Aa.Br. 


3 


Russie . Terrains  Paleozoique  .Secondaue  et  Tertiaire . 


Pl.G. 


"^iuolat  lilh 


j.  Phy Hites  PanuscAinensu- , Goepp. 
2 Phy  Piter 


35.6a  Pierophyllam  MiucJusoiuaniun . Goepp  r Musettes  sqimmaJus,  Ad.  Prong. 
4.  P jtiicinum . Goepp  I Cola  mites  ppas  • Ad  Brong 

6 b.  Reassia  pcclinata, , Oocpp. 


\o|i  T.emcrcieT.nf.v.i 


- . 


